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FACE OF NEWLY FORMED CONCRETE OR LIKE
CEMENTITIOUS PRODUCTS
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tralia, assignor to Rocla Pipes Limited, Nieibourne,
Victoria, Australia, a company of Victoria

Application NMay 28, 1952, Serial No. 290,553
Claims priority, application Australia June 29, 1951

When pressure is applied to a concrete mass, desirable
results are known to ensue as to density and sirength.
Under certain conditions, as in the production of pre-
stressed reinforced concrete pipes, pressure applied to
the concrete can be used to fulfill the dual purposes of
improving the strength of the concrete and pretension-
ing the reinforcements; thus, it is known to apply pres-
sure from within a newly formed concrete pipe, while
in the unhardened state, and while still encased in an
outer mould. Sometimes the said mould is slightly re-
laxed. This pressure has been applied by the use of an
expanding core which exerts pressure over the inside
surface of the pipe; and so tensions the contained re-
inforcement as the latter resists the outward pressure
exerted by the core. The concrete sets while the wire
is in this condition, so producing a ‘“‘pre-siressed”’ pipe.
The exvanding core so used has usually been operated by
fluid pressure. There have, however, been great prac-
tical problems regarding the cores hitherto used, includ-
ing:
(a) Rubber cores have tended to take a slight per-
manent set at each use, so that the core tends progres-
sively to enlarge;

(b) Rubber cores are rather clumsy and inconvenient
to handle 1m use; |

(¢) Rubber cores tend to deteriorate and to develop
splits and faults after repeated use;

(d) Sheet metal cores tend to buige in places and to
oo out of shape with repeated use and sometimes split
along welded seams, and

(¢) Sheet metal cores with the customary rigid end
closure plates do not deliver an even pressure from end
to end of the pipe, as they are not equally free to
expand near these fixed ends.

Consequently, the excessive cost and difficulty iavolved
in the use of cores of the known types have retarded
the economical development of the pre-stressed pipe.

This invention provides a simple and cheap method
of applying pressure to concrete without expensive ap-
paratus, and of applying it more effectively than is
achieved by the methods hitherto known. The term
“concrete” is used hercin to include calcareous cement
mortar and mixtures of cement and asbestos as well as
normal concrete.

The invention will be described primarily in relation
to the treatment of a newly formed concrete pipe. Its
application to other concrete products will be obvious.

According to this invention pressure is applied to the

surface of a newly formed concrete pipe or other con-

crete product by forming a fluid-tight flm or membrane
(hereinafter termed a film) on said surface by reaciion
hetween one or more organic colloidal compounds and
one or more water-soluble calcium or other metal com-
pounds and applying a find under pressure to said sur-
face. The organic colloids must be such that by this
reaction they will produce a deposit of a continuous fiim
not soluble in, or adversely affected by, the fluid by
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which the pressure is applied. = This process renders the
use of a core unmnecessary.

The invention resides primarily in the use of one or
more water-soluble salts of alginic acid (as, for example,
the sodium or ammonium salts). Preferably the said
salts are allowed to react with soluble calcium compounds
dissolved by the water of the mix from the cement itself;
for example, water by which pressure is to be applied
to a newly formed concrete pipe may contain sodium
alginate in solution therein. This salt, by reaction with
the calcium compounds above-mentioned forms on the
inner surface of the pipe a film of insoluble calcium
alginate or like insoluble compound. The film builds
up by degrees and some lapse of time Is desirable be-
fore pressure is applied. . This film effectively separates
the pressure liquid from the concrete.

Alternatively, prior to the introduction of the pres-
sure fluid, the alginate solution may be applied to the
concrete surface, thus producing the water-insoluble
film.

As a further alternative, the concrete surface may
first be treated with a solution of one or more water-
soluble calcium compounds or with one or more water-
soluble compounds of somie other metal which will form
an insoluble compound by reaction with the soluble
alginate; for example, a water-soluble sait of calcium,
chromium or zinc might be used. In this way an in-
soluble film can be applied to the inner surface of the
pipe before the pressure water is introduced. Also when
the insoluble film is formed in this way a pressure fluid
other than water may be used. Normally, however,
it is more convenient to use water as the pressure fluid.
" The resultant film has substantial ductility and remark-
able fiuid-tightness; consequently the desired pressure can
be applied to a newly foermed concrete pipe by applying
water or other fluid under pressure directly to the inner
surface thereof. "If a water-soluble alginate is dissolved in
the pressure water as hereinbefore described, the film
commences to form immediately at the surface of the con-
crete. The longer the alginate solution is in contact with
the concrete, the thicker and more fluid-tight will be the
film until the film prevents the passage of the reagents.
Hence a waiting time of 30 to 50 minutes is desirable
before pressure is applied on the film. Otherwise the
film may be too thin to be effective. It has been found
that a small percentage of sodium alginate in the water
is adequate. Thus for example a solution in water of
ahout 5% of sodium alginate has been found to be very
efiective. However, by the process known as “syneresis”
some of the contained water is freed during or after its
formation. It is desirable to keep this ireed water as
low as possible as it passes into the concrete. ‘This i1s
best effected by using the highest concentration of algi-
nate salt that is practicable. If the alginate solution 1S
used as the pressure fluid, a 5% solution of sodium

alginate is about the limit that 1s pumpable. By the use

of low rather than high polymer alginates, higher con-
centrates are possible without excessive Viscosity. The
syneresis freeing of water can be minimised—e. g. by
incorporating some glue or gelatine In the solution.

By way of example, a suitable procedure for applying
pressure to a newly formed concrete pipe is described in
detail hereunder and is illustrated in the accompanying
drawings, in which

Figure 1 is a somewhat diagrammatic longitudinal sec-
tion through a pipe shown in position 1n a mould, and

Figure 2 is an enlarged view showing the sealing of
the end caps to the end rings of the moulds by a rubber
seal.

The newly formed pipe 1, contained in an outer mouid
2 only (as, for example, after manutacture by the cen-
trifugal process), is sealed at both ends (as, for exam-
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pie, by iron end-caps 3 contacting rubber seals 4 of the
{two end-rings 4A of the mould). Into the cavity 7 within
the pipe a 5% sodium alginate sclution is then pumped
through one of the end-caps 3, a vent 8 or other provision
for the escape of air being provided in one of the end-
caps. When the said sodium alginate sclution comntacts
the inner surface of the pipe, it forms a ductile film 9
thereon. When the pipe is filled completely with the
solution and sufficient time has elapsed for the building
up of the film, the pressure within said solution in the
cavity 7 is raised to whatever pressure is desired and is
maintained as long as necessary, by known means (e. g.
a pump 1¢ and a ram 11).

If, as 1s normally desired, the pipe is tc be pre-stressed,
the pipe 1s provided with a steel reinforcement 12 and
the concrete mixture is constituted so as to be capable
of transmitting a pre-stressing effect to the reinforcement,
for example, the concrete mix may contain aggregate
composed of particles of sufficient size and irregular shape
to interlock or jam each other and sc act to transmit
pressure from the interior of the pipe to the reinforcement.
Prior to the application of pressure to the pipe, the mouid
2 1s relaxed slightly by loosening of the bolts 5 at the
secam 6, thereby to permit expansion of the pive when
pressure is applied to the interior thereof. Such expansion
of the pipe causes the reinforcement 12 to also expand
with the result that the reinforcement is placed under
tension and remains under tension when the concrete sets.

When the procedure is carried out correctly the liguid
does not pass through the film and penetrate the concrete.
Even 1if, for some reason, some penetration into the con-
crete did occur, the formation and building up of a seal
of the insoluble alginate-lime compound would effectively
end the penetration of the liquid. In fact the film acts
rather like a sheet of rubber between the liquid and the
concrete. As previously mentioned, some water may be
squeezed out from the film when syneresis occurs and may
peneirate the concrete. When the concrete has set suf-
ficiently, the pressure can be released, the end-caps re-
moved and the liquid drained out. When later the film
dries, it can be brushed out readily.

Of course, alternatively to filling the pipe with the
sodium alginate solution, the pipe surface can be pre-
treated therewith (e. g. by spraying) and ordinary water
or other fluid can then be used as the pressure fluid. It is
readily seen that only the minimum apparatus is neces-
sary and the number of operations is small, whilst the
pressure is applied directly and effectively over all sur-
faces with which the pressure fluid comes in contact.

In addition to the compression of normal concrete,
this mvention obviously provides a convenient means for
compressing structures formed of mixtures of cement and
asbestos.

Obviously, the qualities of the film can be modified and
for certain purposes improved by the admixture of rubber
latex, bitumen-bentonite emulsions, or even small amounts
of oily substances, with the alginate solution.

I claim:

1. The method of forming concrete structures com-
prising applying an aqueous solution of at least one water-
soluble salt of alginic acid to a surface of an unhardened
calcareous concrete structure contained within a mold,
allowing said solution toc react with said surface to form
a substantially fluid-tight water-insoluble film on said
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surface and then directly applying a fluid under pressure
to said surface to compress said concrete structure with-
in said mold.

2. The method of forming concrste structures com-
prising 2pplying an aqueous solution of at least one water-

soluble salt of alginic acid to a surface of an unhardened
calcareous concrete structure contained within a mold,

allowing said solution to react with said surface to form
a substantially fluid-tight water-inscluble film of calcium
alginate on said surface, and then subjecting said applied
solution to pressure to compress said concrete structure
within said mold.

3. 'tThe method of forming concrete structures, com-
prising applying a compound of a metal which forms a
water-insoluble salt with alginic acid to a surface of
an unnardened concrete structure contained within a
mold, then applying an aquecus solution of at least one
water-soluble salt of alginic acid to said surface, allowing
said solution and said metal compound to react to form
a substantialiy fluid-tight water-insoluble metal alginate
film on said surface, and then subjecting said so-treated
suriace to fluid pressure to compress said conmete struc-
ture within said mold.

4. The methoed of forming concrete structures, com-
prising applying an aqueous solution containing about 5%
by weight of a member of the group consisting of sodium
and ammonium alginates to a surface of an unhardened
calcareous concrete structure contained within a mold,
allowing said solution to react with said surface to de-
posit a substantially fluid-tight ductile water-insoluble
alginate film thercon, and then applving fluid pressure
directly to said treated surface to compress said con-
crete structure within said mold.

5. 'The method of forming concrete structures, compris-
ing applying, as a fiuid pressure medium, an aqueous
soluticn of a water-soluble salt of alginic acid directly
cn a surface of a calcareous concrete contained within
a mold, allowing said solution to react with said surface
to deposit a substantially fluid-tight, water-insoluble film
of calcium alginate thereon, and then applying pressure to
2id medium to compress said concrete structure within
said mold.

0. 'The method of forming pre- -stressed concrete piping,
comprising forming a concrete mixture into a pipe having
a pressure-iesistant steel reinforcemeant embedded therein
the concrete mixture of said pipe bemg Japted to trans-
mit racially outward directed forces from the inner sur-
face of the pipe to said reinforcement, enclosing said pipe
i a moid, applying an agueous solution of at least ons
water-solubie salt of alginic acid to the internal surface
of said pipe while said concrete mixture is in the un-
hardened condition, allowing said solution to react on said
surface to form n.substantially fluid-tight water-insoluble
mctal alginate film thereon, then applying fluid pressure
internally of said pipe to expand the latter and thereby
to tension said reinforcement, and allowing the concrete
mixture of said pipe to set while under the fluid pres-
sure 50 that said reinforcement is maintained under ten-
S101.
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