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In a method for blending of admixtures in a concrete mass which is transported through pipes/hoses to a casting site and
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tures consisting of two components which react with each other. The two components are mixed into the mass at different points
in time, possibly in combination with normally used additional admixtures for the mass.
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lendin i r in
n nt for 1i ion of the meth

The invention concerns a method for blending of admixtures in a
pouring mass which is transported to site and where the mass
should have a consistency which is suitable for casting of the
mass on a base of concrete, steel or other material
construction, for repair, reinforcement, protection, sealing
against water or other purposes. The invention also concerns an
agent which is suitable for application of the method.

when spraying compounds on wall and roof surfaces, a pre-
dominant problem is to make thé sprayed mass adhere to the
surfaces, while at the same time the mass has a consistency
which enables it to be sprayed. This problem applies
particularly in cases of spraying of coats which have to have a
certain thickness, the major working area in which this kind of
spraying is used being concrete, mortar and plaster spraying.
A similar spraying technique is also used, although to a lesser
degree, on other materials, such as filling masses, plastic
masses, etc. The following description, however, is based on

the most common example, viz. concrete spraying; shotcreting.

Sprayed concrete pouring is a technique whereby in one and the
same operation a concrete mass is fed to a spray nozzle from
which the concrete is sprayed on to a surface where 1t sets
almost immediately and forms the required concrete coating. It
is transported via hoses or pipes either by pumping of a ready-
mixed concrete (the wet method) or by transporting premixed dry
concrete (without water) by compressed air (the dry method).
Immediately after the concrete leaves the hose it will be
intercepted and deposited against one side of formwork or a

base.

When the concrete meets the base, it is vital that it should

stick as the thickness of the concrete increases. The concrete
must be sprayed firmly against the base and must be cohesive so
that it is possible to spread it out in the required thickness.
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A vertical surface coating is simple to perform, but in the
case of th;ck layers, rejection can easily occur in the mass.
When spraying concrete according to the wet method, the mass
which is sprayed out must fulfil two conditions, viz. it must
be easy to pump and must be adhesive as it leaves the nozzle.

In order to obtain this kind of quality, a number of admixtures
are used for concrete. If it is to be fed through pipes and
hoses, concrete must have a certain consistency which in
practice prevents it from sticking to the base. To achieve the
desired effect with regard to fixing and attachment to the
base, accelerators are added to the mass, either before it is
transported through the tubes or pipes, or preferably by adding
the accelerator in the spray nozzle. The accelerator will cause
an increase in the rate of hardening of the concrete, soO that
it will be vital to use the correct amounts. Alternatively,
thickeners are added to the spray concrete, primarily of the
type which react to water or the  binding agent, i.e. the
cement. One problem with introduction in the nozzle is that the
distribution of accelerator can be uneven, which results in
poor quality. Another problem with the addition of accelerator
is that it will reduce the compressive strength of the concrete
and thus reduce the quality of the end product.

When spraying masses on wall and roof surfaces, a problem thus
arises with regard to the addition of substances, both in the
correct quantities and to some extent also in adding the
correct substances. For example, when adding water-reducing
agents, the slump of the concrete will increase and the mixture
will be easier to pump, but will not adhere so easily to the
base and rejection can easily occur in the mass as the
thickness increases..If water is added the gquality of the
concrete will decrease and more cement will have to be used,
which will add to the cost and is not always desirable with
regard to the quality of the end product. The use of
accelerators which are added to the mass in a nozzle will lead
to a reduction in the strength of the end product. There is,
moreover, the disadvantage that the mass will harden directly
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after application, thus making further treatment extremely
difficult. Similar problems also arise in the application of
spray masses other than concrete, particularly cement-based
masses.

One solution which has been considered is to add several
substances simultaneously, so that the mass to be sprayed has
both good pumping properties as well as good hardening
properties, but this has been impossible to achieve as the
substances affect one another, i.e. react with one another and
neutralize the respective desired effects and to some extent
have made application impossible. This has therefore not been a
solution to the problems.

The object of the present invention is to find an admixture
which does not affect the concrete mass, i.e. the binding agent
in the concrete, such as cement, but which nevertheless
produces the required binding effect to the base surface and
the actual concrete mass, and the desired hardening during and
after application. The object, therefore, is to provide a
method for the addition of substances to the spray mass,
together with agents suitable for this purpose which make it
possible to transport the spray mass through pipes and hoses in
an optimal manner and allow the mass to set so quickly that
rejection and drop-out are prevented, while at the same time
retaining a consistency which enable it to be treated and
possibly smoothed and/or dressed.

This object is achieved by means of the method together with
the agent which is characterized by the claims. The invention
also concerns the application of admixtures to improve the

consistency of concrete masses, plastering or filling masses.

In connection with the invention the surprising discovery has
been made that with a two-component admixture, in which the
reaction between the two components gives the desired effect of
improving consistency and in which the components react with
each other, but not with the mass, in other words independently
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of the binding agent in the mass, especially cement in these
masses, it has become possible to add substances which both
give the desired fluidity, and particularly increased
pumpability, during transport, while at the same time the
quality of the concreted coating mass is retained. This can be
achieved despite the fact that components of this type are not
traditionally used in combination. This has been made possible
by the fact that the components are added at different points
in time and that they only react with each other, but not
necessarily with the mass. In addition to the agents in
accordance with the invention, other conventional admixtures
can also be added, such as accelerators which react with the
binding agent in the mass, e.g. cement, and have a further

effect.

For example, a component can be added which increases the
slump of a concrete mixture, e.g. a water reducing agent
and/or super plasticiser and in the other component a substance
which neutralizes the effect of the water reducing agent and
effects a rapid change in the consistency together with
hardening. At the same time accelerator, fibre, silica, etc.
can also be added in quantities which do not cause an
inadmissable reduction in the quality of the concrete, but on
the contrary improve its quality.'Such extra admixtures can be
added separately or mixed directly with one or distributed
between both components, in that admixture can be performed
both during mixing or during the spraying of the mass. Such
combinations and mixtures of the two components can be in the
form of liquid solutions or mixtures or as mixtures of powders.

It is advantageous to add one component directly to the
concrete or spray mass; while the other component is added in
the nozzle under pressure, or together with pressurised air and
the other admixtures. The sequence, however, is immaterial
since all that matters is that the substances should not be
added simultaneously, so that the reaction between the
components of the substances does not occur until the moment of
casting. Thus all the side-effects of reactions between the
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substances during transport are avoided and, as it is the
reaction between the components which causes adhesion to the
surface, it will also be possible'to adjust its strength by
means of the admixtures, while the quality of the concrete
remains unaffected, or only affected in the desired direction
by means of a smaller admixture of accelerator, silica or the
like.

As components in the agent in accordance with the invention,
substances are used which are recognized admixtures for cement,
mortar and concrete. The components act together as a
flocculant, coagulant and/or association compound or as a
gelling agent. For one component substances are chosen from
water soluble synthetic and natural organic polymers of
cellulose (ether) derivatives, including methylcellulose,
carboxylic methylcellulose, hydroxyethylcellulose, methyl and
hydroxypropylmethylcellulose, polyvinylalcohol,
polyethylenoxide, polyacrylamides, algenates and derivates of
these, in that substances from the above-mentioned groups can
be combined as components.

As the other component, recognized water reducing, dispergant
and/or super wetting admixtures for cement, mortar and concrete
are chosen, e.g. lignin derivatives, sulphonated condensation
derivatives between melamine, naphthalene and formalin, and/or
recognized retarders based on carboxylic acid derivatives,
phosphates, etc. One component can be added in dosing
quantities, calculated as a percentage of, e.g., cement weight
and 0.005-0.5%, calculated as active pure solid matter. The
other component can be added with advantage in dosing
quantities of 0.05-5% based on the same calculations. In
practice the substances will be added to the combination and
then preferably mixed with recognized admixtures for concrete.
These mixtures can be in powder or liquid form after mixing.

The substances in one component can be described as
stabilising, gelling, water retarding, viscosity adjusting,
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with a thixotropic effect, primarily aimed at improving
workability, pumpability, etc.

The invention is particularly applicable when adding admixtures
in order to improve the consistency of a concrete spray mass,
but since the agents mainly react with each other and not with
the actual spray mass, the agents will also be at.e to be used
in comnection with plaster masses or spraying of fillers, in

that case without cement.

When using the method in connection with a concrete mass, it is
advantageous to use a dry mass into which one component is
introduced and mixed with water in a continuous stream through
a flow mixer or other mixer, or the mass is mixed on site, in
which case a ready-mixed mass is used, e.g. pre-mixed concrete,
but in such a way that both components are added at the castlng
VSlte, but at different points in the process.

The consistency'of the concrete mass can be further regulated/-
adjusted by allowing the mass to become harsher, primarily by
reducing the slump of the concrete, in that the effect of
wetting admixtures, especially superplasticisers, is reduced or

eliminated.

The relative proportions of the two components can be adjusted
in order to regulate the consistency of the spray mass Or
pouring mass to the required value. Many modifications as well
as other areas of application will be possible within the
framework of the invention. Concrete applied by means of the
method according to the invention will be able to be dressed
after spraying and it will be possible to regulate the softness
of the concrete. The method will also be applicable for dry
spraying, and not only for the wet method.
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PATENT CLAIMS

1. A method for blending of admixtures in a concrete mass
which is transported to a casting site and in which the mass
shall have a consistency which is suitable for casting of the
mass on substrates of concrete, steel or other material for
repair, reinforcement, protection, sealing against water or
other purposes, said admixtures with each other and possibly
may be added in combination with normally used additional
admixtures for the mass, such as accelerators, fibre, etc.,
and that substances can be used with advantage as components
chosen from recognized admixtures for cement, mortar and
concrete, characterized in that the
admixtures are divided into two groups of components which are
selected on basis of the reaction properties of the substances
in relation to each other, that the component groups are added
- and mixed into the mass at different points in times or at
different positions in the transport path of the mass in order
to achieve a desired reaction pattern between the components in
the mixture by which the consistency of the concrete mass can
be regulated/adjusted by the mass becoming harsher, primarily
by reducing the slump of the concrete, thereby reducing or-
eliminating the effect of wetting admixtures, especially super

plasticisers.

2. A method in accordance with claim 1,
characterized in that one component is added
to the mass before it is transported, e.g. through a pipe/hose
system, while the other component is added to the mass at the
moment of casting. '

3. A method in accordance with claim 1,
characterized in that there as one of the
components are used substances chosen from water-soluble,
synthetic and natural organic polymers of cellulose (ether)
derivatives, including metylcellulose (MC), carboxymethyl-
cellulose (CMC), hydroxyethylcellulose (HEC), methyl and
hydroxypropylmethylcellulose (HPMC), polyvinylalcohol,
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polyethyleneoxide, polyacrylamides, alginates and derivates of
these, etc., in that substances from the above-mentioned groups

can be combined as components.

4. A method in accordance with claim 1,
characterized in that there as the other
component are used substances chosen from recognized water-
reducing, dispergant and super wetting admixtures which are
recognized in their use for cement, mortar and concrete,
including, e.g., lignin derivatives, sulphonated condensation
derivatives between melamine, naphthalene and formalin, and/or
retarders based on carboxylic acid derivates, phospates, etc.

5. A method in accordance with claims 1-4,
characterized in that there as concrete mass
is used a dry mass in which one component is introduced and
mixed with water in a continuous stream through a flow mixer or
a ready-mixed mass is used, e.gd. pre-mixed concrete, but in
such a way that both components are added at the casting site,
but at different points in the process.

6. A method in accordance with claims 1-4,
characterized in that the relative proportions

of the two components is adjusted in such a way that the
consistency of the spray mass (cement mass) can be regulated to

the required value.

7. Admixture for use in improvement of the consistency of the
cement mass/spray mass which is to be applied to substrates of
concrete, steel or other material for repair, reinforcement,

protection, sealing against water or other purposes,
characterized in that the admixture is

composed of a two-component agent in the form of a flocculant
and/or coagulator or an association compound, in that the
components are composed of substances chosen from those
detailed in claim 3 together with substances chosen from those

detailed in claim 4.
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8. Admixture in accordance with claim 5,
characterized in that the two-component agent
consists of Polyox, polyethyleneoxide, preferably the high-
viscosity varieties thereof and Lomar D, sodium :
naphthalenesulphonate.

9. Application of an admixture in accordance with claim (7)
or (8) for the improvement of the consistency of a concrete,
plaster or mortar mass.

10. Application of an admixture according to claim (7) or (8)
for the improvement of the consistency of a plaster or filling
spray mass without cement.
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AMENDED CLAIMS
[received by the International Bureau on 25 May 1992 (25.05.92):
original claims 1 - 10 replaced by amended claims 1 - 6 (3 pages)]

1. A method for blending of admixtures in a concrete mass
which is transported to a casting site and in which the mass
shall have a consistency which is suitable for casting of the
mass on substrates of concrete, steel or other material for
repair, reinforcement, protection, sealing against water or
other purposes, said admixtures which may react with each other
and possibly may be added in combination with normally used
additional admixtures for the mass, such as accelerators,
fibre, etc., and that substances can be used with advantage as
components chosen from recognized admixtures for cement, mortar
and concrete, characterized in that the
admixtures are divided into two groups of components which are
selected on basis of the reaction properties of the substances
in relation to each other,

that the component groups are added and mixed at random into
the mass, at different points in times or at different
positions in the transport path of the mass so that the
reaction between the components in the mixture will
regulate/adjust the consistency of the mass for changing its
harchness, primarily by chahging the slump of the concrete, the
effect of the plasticising admixtures, especially super
plasticising agents are neutralized by combining the component
groups,

using in one of the component group substances chosen from
known per se, water-reducing, dispergant and super plasticising
admixtures which are recognized in their use for cement, mortar
and concrete, including, e.g., lignin derivatives, sulphonated
condensation derivatives between melamine, naphthalene and
formalin, and/or retarders based on carboxylic acid derivates,
phospates, etc., and

in the other component group substances chosen from water-
soluble, synthetic and natural organic polymers of cellulose
(ether) derivatives, including métylcellulose (MC) ,
carboxymethylcellulose (CMC), hydroxyethylcellulose (HEC),
methyl and hydroxypropylmethylcellulose (HPMC), ‘
polyvinylalcohol, polyethyleneoxide, polyacrylamides, alginates
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and derivates of these, etc., and that substances from the
above-mentioned groups can be combined as components within the
groups and/or between the groups thereby reducing or
eliminating the effect of plasticising admixtures, especially
super plasticisers.

2. A method in accordance with claim 1,

characterized in that one component is added
to the mass before it is transported, e.g. through a pipe/hose
system, while the other component is added to the mass at the

moment of casting.

3. A method in accordance with claim 1,
characterized in that there as concrete mass
is used a dry mass in which one component is introduced and
mixed with water, for instance in a continuous stream through a
flow mixer or a ready-mixed mass is used, e.g. pre-mixed
concrete, but in such a way that both components are added at
the casting site, but at different points in the process.

4. A method in accordance with claim 1,
characterized i n that the relative proportions
of the two components is adjusted in such a way that the
consistency of the spray mass (cement mass) can be regulated to

the required value.

5. Admixture for use in the method according to claim 1, for
improvement of the consistency of the cement mass/spray mass
which is to be applied to substrates of concrete, steel or
other material for repair, reinforcement, protection, sealing
against water or other purposes,

characterized in that the admixture is
composed of a two-component agent in the form of a flocculant
and/or coagulator or a reaction product, which is independent
of the cement reaction.

6. Admixture in accordance with claim 5,
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characterized in that the two-component agent

“consists of a polyethyléneoxide such as "Polyox", preferably
the high-viscosity varieties thereof and a
naphthalenesulphonate, such as "Lomar DV.
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