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(54) Tie rod for reinforced concrete formworks

(57) The present invention refers to a tie rod for
formworks with a central section, that is to say the sec-

tion embedded in the cement wall cast in the formwork,
totally or partially coated with a layer of hydro-expansi-
ble material.
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Description

[0001] The present patent application refers to a tie
rod for formworks, provided with one or more plates of
hydro-expansible material.
[0002] The construction system of formworks used in
the building industry has been known for a long time.
Formworks are wooden structures in which cement is
cast and solidifies, embedding and incorporating metal
forms arranged inside them.
[0003] These structures are basically composed of
cases with vertical walls, whose parallel sides are
formed of wooden boards aligned and overlapped edge-
ways. In order to provide stability to such a structure, a
stable connection between opposite walls and between
the overlapped boards of each vertical wall must be cre-
ated.
[0004] According to the current technology, the oppo-
site parallel walls of the formwork are joined by means
of horizontal metal tie rods to prevent the lateral collapse
of walls when concrete is cast.
[0005] The most common model of tie rod is charac-
terised by extremely thin, flat surface, which allows the
two ends of the tie rod to be placed flat, with reduced
volume and without creating undesired gaps between
the upper edge of the board below and the lower edge
of the board above in the same vertical wall.
[0006] More precisely, the two ends of the tie rod are
provided with eyelets and protrude from the opposite
walls of the formwork, in such a way that the external
eyelets engage suitable wedge-shaped uprights de-
signed to create a stable connection of the overlapped
boards that form the opposite walls of the formwork.
[0007] It must be noted that the most popular model
of horizontal tie rods is provided with an opposite pair of
perpendicular tabs located in internal position with re-
spect to each end with eyelet and placed in vertical po-
sition during operation, so as to act as stop element for
the internal sides of the two overlapped boards that are
located immediately below and above the correspond-
ing tie rod on the formwork wall.
[0008] The tabs allows for placing the overlapped
boards of each vertical wall in perfectly aligned position,
as long as the overlapped boards touch the tabs of the
horizontal tie rods that are located between them.
[0009] When the formwork is ready, cement is cast in
the internal side of the formwork walls. Once cement has
solidified, the formwork must be removed.
[0010] To do this, the vertical uprights and the boards
of the vertical walls are removed, respectively. Then the
ends of the tie rods with eyelets that protrude from the
solidified sides of the cement manufacture, after remov-
ing the boards, are cut off.
[0011] After eliminating the protruding ends with eye-
lets, the sides of the cement manufacture can become
perfectly planar. It must be noted, however, that the ends
of each tie rod remain visible in the cement mass and
flush with it, that is to say in a position that does not

impair the aesthetics or surface continuity of the cement
manufacture.
[0012] The fact that the tie rods are embedded in the
cement wall causes a great disadvantage, meaning that
the wall is not perfectly protected against water pene-
tration.
[0013] As a matter of fact, during solidification, the ce-
ment mass cannot adhere perfectly and uniformly to the
tie rod wall, thus forming an irregular series of commu-
nicating gaps extending from one end to the other of the
tie rod, being a possible passage way for water pene-
tration.
[0014] The inconvenience as illustrated above be-
comes intolerable when the wall is buried and designed
to ensure water-tightness of the underground space. In
this case, the water coming from the ground cannot be
stopped and penetrates through the gaps extending
from one side to the other of the wall near the tie rods.
[0015] The new tie rod of the invention has been de-
vised based on the aforementioned drawback. While
functional and easy to use, this model can prevent the
inconvenience as illustrated above.
[0016] The tie rod of the present invention is charac-
terised in that the central section, that is to say the sec-
tion embedded in cement casting, is totally or partially
coated with a layer of hydro-expansible material, that is
to say a material capable of increasing its volume in con-
tact with water and returning to its original volume when
water or humidity disappears.
[0017] A material with good hydro-expansible proper-
ties is, for example, sodium bentonite that can be used
alone or with the addition of other substances capable
of retarding expansion and contraction phases.
The presence of the coating layer of hydro-expansible
material provides total protection of the wall against wa-
ter penetration near the tie rods embedded in the wall.
In case of penetration through the gaps, water comes
immediately in contact with the coating layer, causing
the expansion of the hydro-expansible material that fills
in and obstructs even the smallest gap near the tie rod,
thus preventing water penetration.
[0018] For major clarity the description of the present
invention continues with reference to the enclosed
drawings, which are intended for purposes of illustration
and not in a limiting sense, whereby

- Fig. 1 is an axonometric view of the tie rod of the
invention;

- Fig. 2 is the cross-section of Fig. 1 with plane II-II.

[0019] With reference to the enclosed figures, the tie
rod of the invention consists in a strip (1) with monolithic
structure, configured as a thin long rod, having two eye-
lets (2) at the ends, which are designed to receive the
wedge-shaped uprights that provide external support to
the overlapped series of boards forming the casting box.
[0020] A hole (3) is provided near the eyelets (2) to
insert a nail used to fix the tie rod (1) on the upper edge
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of the board below, if necessary.
[0021] The hole (3) is located in intermediate position
between the eyelet (2) at the end of the tie rod (1) and
a tooth (4). During operation, the tooth (4) acts as stop
element for the internal sides of the two overlapped
boards that are located immediately below and above
the tie rod in the formwork wall.
[0022] The tie rod (1) of the invention is characterised
in that the intermediate section (1a), that is to say the
section that extends between the two holes (3), is totally
or partially coated with hydro-expandible material. In the
preferred embodiment shown in the enclosed figures,
the intermediate section (1a) is partially coated with a
pair of plates (5) of hydro-expandible material located
near the holes (3).
[0023] The peripheral location of the plates (5) is the
preferred position since the ends (1b) of the strip (1) with
the eyelets (2) are cut off after the cement casting has
solidified and the formwork has been removed.
[0024] This means that the two plates (5) are embed-
ded in the wall and positioned immediately behind the
two opposite sides of the wall, thus preventing any water
penetration.
[0025] Finally, attention is drawn on the longitudinal
slot (6) that provides continuity to the plates (5), allowing
the hydro-expansible material to adhere and set to the
surface of the tie rod (1).

Claims

1. Tie rod for reinforced cement formworks, charac-
terised in that the central section, that is to say the
section embedded in the cement wall cast inside the
formwork, is totally or partially coated with a layer
of hydro-expansible material.

2. Tie rod as defined in claim 1, characterised in that
it consists in a strip (1) with monolithic structure,
configured as a thin long rod, having two eyelets (2)
at the end and an intermediate section (1a) - that is
to say the section extending between the two ends
with eyelets (2) - totally or partially coated with hy-
dro-expansible material.

3. Tie rod for reinforced concrete formworks as de-
fined in the foregoing claims, characterised in that
the central section is coated with one or more plates
(5) of hydro-expansible material.

4. Tie rod as defined in claims 2 and 3, characterised
in that the intermediate section (1a) is provided with
slots (6).

5. Tie rod for reinforced concrete formworks as de-
fined in the foregoing claims, characterised in that
the hydro-expansible material is pure sodium ben-
tonite.

6. Tie rod for reinforced concrete formworks as de-
fined in claims 1 to 4, characterised in that the hy-
dro-expansible material is sodium bentonite with
the addition of other substances capable of retard-
ing expansion and contraction phases.
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