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(57) The present invention relates to an adjustable
embedded joint system of prefabricated concrete ele-
ments for building structures and to a process to carry
out said joint, wherein the adjustable joint system com-
prises at least two prefabricated reinforced concrete
blocks, an upper prefabricated block and a lower prefab-
ricated block that join vertically by means of a bushing
that joins a steel reinforcing bar of the upper prefabricated
block with a steel reinforcing bar of the lower prefabricat-
ed block connecting the two adjacent reinforced concrete
blocks vertically, wherein the bushing comprises an up-
per surface that is in contact with the upper prefabricated
block, wherein said bushing confers high rigidity to the
whole upper prefabricated block and lower prefabricated
block before carrying out the concreting of the joint area.
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Description

OBJECT OF THE INVENTION

[0001] The present invention relates to an adjustable
embedded joint system of prefabricated concrete ele-
ments for building structures and to a process to carry
out said joining.
[0002] The object of the invention consists of an ad-
justable embedded joint system of prefabricated con-
crete elements for building structures that comprises at
least two blocks of prefabricated reinforced concrete, an
upper prefabricated block and a lower prefabricated
block that join vertically by means of a bushing that con-
nects a steel reinforcing bar of the upper prefabricated
block with a steel reinforcing bar of the lower prefabricat-
ed block supporting the two adjacent reinforced concrete
blocks vertically.
[0003] The bushing comprises an upper surface that
is in contact with the upper prefabricated block, so that
it facilitates the joining between the upper prefabricated
block and the lower prefabricated block, and said bushing
confers high rigidity to the whole upper prefabricated
block and lower prefabricated block before carrying out
the concreting of the joint area.

BACKGROUND OF THE INVENTION

[0004] They are devices, well known in the state of the
art, that carry out the joining of prefabricated reinforced
concrete blocks by establishing a continuity between
them but have certain disadvantages because a resistant
portion of the reinforced concrete structural block is re-
placed by the joining piece as it is embedded therein, so
that there is a need for a robust piece so as not to reduce
the resistance of the concrete structural block, which in-
creases the cost of the system. Moreover, it requires a
second phase of concreting to protect the joint, which
increases the cost and delays the work execution at the
same time.
[0005] In said system different metal pieces are em-
bedded in the lower face of the concrete structural block
or expanded polystyrene or the like is placed inside the
blocks so that its interior is not filled during the concreting
of the prefabricated, polystyrene that should be discard-
ed after the concreting of the piece. In the upper part of
the element, the bars to be connected are protruding,
leaving some bolts at the end of the bars where subse-
quently the prefabricated element will be supported.
Once the lower structural element is placed, the frame-
work is assembled. Said framework is concreted and the
upper prefabricated block is placed on the protruding
bolts of the framework. Once this operation is carried out
the post is plumbed and the joint tightened. The last step
is to timber a collar around the post and to fill with non-
retraction mortar covering the joints and the lower face
of the prefabricated element completely.
[0006] In previous systems, the joining pieces are com-

plex given that they are formed by a series of plates and
bars welded together. On the other hand, there is a need
to ensure that the second phase mortar completely fills
the area below the post, making this operation critical.
[0007] Joint systems among elements of prefabricated
concrete are also known as the one described in the Jap-
anese patent JP3212537A that uses a solid bushing to
carry out the threaded joint to the upper and lower bars
of a prefabricated upper and lower block respectively in
an intermediate area among said blocks.
[0008] The previous system has the disadvantages of
being hard to assemble as well as the risk of breakage
before the concreting of the framework between both
blocks, because the bars are the ones that bear all the
stress up to the framework concreting phase.
[0009] All the aforementioned disadvantages are over-
come by the invention that is being described below.

DESCRIPTION OF THE INVENTION

[0010] The present invention relates to an adjustable
embedded joint system of prefabricated concrete ele-
ments for building structures which comprises at least
two prefabricated reinforced concrete blocks, an upper
prefabricated block and a lower prefabricated block, or
an upper prefabricated block and the foundation of the
structure that are joined vertically through some upper
and lower reinforcing bars that protrude from the lower
prefabricated block or foundation, and from the upper
prefabricated block respectively,
[0011] The adjustable joint system comprises at least
a bushing that joins a reinforcing bar of the upper pre-
fabricated block with a reinforcing bar of the lower pre-
fabricated block or the foundation connecting the two ad-
jacent reinforced concrete blocks or the upper prefabri-
cated block and the foundation.
[0012] The bushing comprises an upper surface that
is in contact with the upper prefabricated block, so that
it facilitates the joining between the upper prefabricated
block and the lower prefabricated block or foundation,
and said bushing confers high rigidity to the whole upper
prefabricated block and lower/foundation prefabricated
block before carrying out the concreting of the joint area.
[0013] The bushing is of a high rigidity material, such
as steel, so that the adjustable joint system is capable of
bearing traction and compression stress once the joint
has been concreted, since the elastic limit isn’t reached
at any point of the bushing, and stress due to the own
weight of the upper prefabricated block and to extreme
wind stress before the concreting, since no tension higher
than the breakage one is reached at any point of the
bushing.
[0014] The bushing is formed by a polygonal pipe sec-
tion that comprises an upper side that is the upper surface
that is found in contact with the upper prefabricated block
and a lower side. Both the upper side and the lower side
have holes for the passage of a reinforcing bar of the
upper prefabricated block and lower prefabricated block
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or foundation respectively.
[0015] Both the upper bars and the lower bars have a
threaded end to allow the coupling of some bolts, where
the joint system comprises a first bolt inwardly adjacent
to the upper side of the bushing, first bolt that carries out
the joining of the bushing to the upper prefabricated
block , and a second bolt outwardly adjacent to the lower
side of the bushing, second bolt that bears the weight of
the upper prefabricated block and allows performing the
adjustment of the joint, by varying the distance between
the upper prefabricated block and the lower prefabricated
block or foundation.
[0016] The joint system also comprises a third bolt in-
wardly adjacent to the lower side of the bushing, a third
bolt that prevents the vertical movement of the upper
prefabricated block.
[0017] The joint system thus formed, besides the afore-
mentioned advantages, allows the bushings to remain
embedded in the concrete that penetrates in the interior
thereof when concreting the joint this way bracing its walls
and increasing even more if possible the rigidity in the
joint.
[0018] The process for carrying out the joining of ele-
ments of prefabricated concrete comprises the following
steps:

• Manufacture of the prefabricated blocks in a mold
where some holes are made in the end covers there-
of for protruding the threaded end of the reinforcing
bars,

• Placement of the reinforced bar of the prefabricated
block and the lifting elements,

• Concreting of the prefabricated blocks and removing
the mold,

• Placement of some polygonal section bushings in
the joint, placing the lower part of the upper prefab-
ricated block in contact with the upper side of each
bushing, which has a hole for the passage of a lower
reinforcing bar of the upper prefabricated block, be-
ing screwed in said lower bars and being tightened
against the upper prefabricated block by means of
a bolt inwardly adjacent to the upper side of the bush-
ing,

• Threading a bolt on the upper bars of the lower pre-
fabricated block or in the foundation,

• Placement of the upper prefabricated block over the
threaded bolts to the upper bars of the lower prefab-
ricated block or the foundation by means of the sup-
port of the bushing in said bolts, making a hole, ar-
ranged in the lower side of the bushing, go through
the upper bars of the lower prefabricated block, for
its passage through the upper reinforcing bar of the
lower prefabricated block and tightening by means
of a bolt inwardly adjacent to the lower side of the
bushing,

• Concreting of a framework arranged among the pre-
fabricated blocks or between the upper prefabricated
block and the foundation, the bushings remaining

embedded in the concrete that penetrates in the in-
terior thereof, bracing its walls,

[0019] The advantages of the adjustable joint system
and the associated process are the following:

• The bushings and the joint bolts are placed during
the hardening process of the prefabricated concrete
blocks, after its concreting, thus simplifying the man-
ufacturing of the prefabricated blocks.

• The bushings and bolts are embedded in the frame-
work during the execution thereof, and this being an
inevitable phase in the progress of the structure, in
a way that a second phase of concrete is eliminated,
achieving to accelerate the implementation time and
saving material.

• The bushing presents a higher rigidity than that of
the reinforcing bars of the prefabricated blocks that
joins them, so that until the concreting of the frame-
work, the rigidity of the assembly is greater since the
length of the bars, that are the less rigid elements,
is smaller.

• The bushing is working to its maximum stress when
the framework has been concreted, leaving the
bushing fully embedded in the concrete and prevent-
ing the buckling of the vertical walls of said bushing.

DESCRIPTION OF THE DRAWINGS

[0020] To complement the description being made and
in order to help better understand the features of the in-
vention, according to a preferred practical embodiment
thereof, a set of drawings is attached as an integral part
of said description, wherein the following is shown as
way of illustration but not limited to:

Figure 1.- Shows a perspective view of the lower
prefabricated block of the adjustable embedded joint
system of prefabricated concrete elements for build-
ing structures of the present invention where the
bolts have been threaded in the upper reinforcing
bars of said block.
Figure 2.- Shows a perspective view of the adjusta-
ble embedded joint system of prefabricated concrete
elements for building structures of the present inven-
tion where the upper prefabricated block, to which
the joint bushings have previously been attached, is
leaning on the bolts of the upper reinforcing bars of
the lower prefabricated block.
Figure 3.- shows a view of the system shown in Fig-
ure 2 where all the bolts of the upper reinforcing bars
of the lower prefabricated block have been moved
allowing the support of all the bushings thereon and
other bolts are threaded to said upper bars, being
inwardly adjacent to the lower side of the bushing to
prevent the vertical movement of the upper prefab-
ricated block.
Figure 4.- shows a section view AA of Figure 3 with
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the difference that the prefabricated blocks have a
different width from that shown in Figure 3.

PREFERRED EMBODIMENT OF THE INVENTION

[0021] In view of the figures, a preferred embodiment
of the adjustable embedded joint system of prefabricated
concrete elements for building structures and the process
to carry out said joining is described below.
[0022] The adjustable joint system is carried out be-
tween two prefabricated reinforced concrete blocks, an
upper prefabricated block (7) and a lower prefabricated
block (1) that join vertically. In another example of an
embodiment, not shown, instead of carrying out the join-
ing between an upper prefabricated block and a lower
prefabricated block, the joining between the foundation
and an upper prefabricated block is performed.
[0023] The adjustable joint system comprises at least
a steel bushing (4) that joins a steel bar (5) of the upper
prefabricated block (7) with a steel bar (2) of the lower
prefabricated block (1).
[0024] The bushing (4) is formed by a rectangular steel
pipe section that includes an upper side (9) which is in
contact with the upper prefabricated block (7), a lower
side (10) and two vertical sides (13). Both the upper side
(9) and the lower side (10) have holes (11) for the pas-
sage of a steel bar (5, 2) of the upper prefabricated block
(7) and the lower prefabricated block (1) respectively.
[0025] Both the upper steel bars (5) and the lower steel
bars (2) have their ends (12) threaded to allow coupling
some bolts (3, 6, 8) arranged in the following way:

• A first bolt (6) inwardly adjacent to the upper side (9)
of the bushing (4), first bolt (6) that carries out the
joining of the bushing (4) to the upper prefabricated
block (7).

• A second bolt (3) outwardly adjacent to the lower
side (10) of the bushing (4), second bolt (3) that bears
the weight of the upper prefabricated block (7) and
allows to carry out the adjustment of the joint, by
varying the distance between the upper prefabricat-
ed block (7) and the lower prefabricated block (1),
and

• A third bolt (8) inwardly adjacent to the lower side
(10) of the bushing (4), third bolt (8) that prevents
the vertical movement of the upper prefabricated
block (7).

[0026] All the bushings (4) are located within the outer
perimeter in plan of the prefabricated block section (1, 7)
so that they are not seen when the joined blocks are part
of side or edge elements of the structure.
[0027] Figures 1 and 3 show that the prefabricated
blocks (1, 7) have the same section, but by means of the
adjustable joint system of the present invention the join-
ing of prefabricated blocks (1, 7) of a different section
can be carried out, where all the bushings (4) fall within
the projection in plan of the prefabricated block (7) with

the smaller section and where the prefabricated block (7)
with the smaller section is manufactured at a certain
length that is greater than the theoretical one to ensure
that the lower face of the prefabricated element (7) with
the smaller section falls below the theoretical line of the
framework so as to ensure the total continuity of the con-
crete by making sure that the compressions will be trans-
mitted throughout the area of said concrete
[0028] The process for carrying out the adjustable joint
system comprises the following steps:

• Manufacture of the prefabricated blocks (1, 7) in a
mold where some holes are made in the end covers
thereof for protruding the threaded end (12) of the
longitudinal reinforcing bars (2, 5) Placement of the
reinforced bar of the prefabricated block (1, 7) and
the lifting elements,

• Concreting of the prefabricated block (1, 7) and re-
moving the mold.

• Placement of some rectangular section bushings (4)
in the joint, placing the lower part of the upper pre-
fabricated block (7) in contact with the upper side (9)
of each bushing (4) that has a hole (11) for the pas-
sage of a lower reinforcing bar (5) of the upper pre-
fabricated block (7), being screwed in said lower bar
(5) and being tightened against the upper prefabri-
cated block (7) by means of a first bolt (5) inwardly
adjacent to the upper side (9) of the bushing (4),

• Threading a second bolt (3) in the upper bars (2) of
the lower prefabricated block (1).

• Plumbing of the support surface where the upper
prefabricated block (7) will be placed by means of
adjusting the external bolts of the second bolts (3),
as is shown in Figure 2.

• Placement of the upper prefabricated block (7) over
the second bolts (3) through the support of the bush-
ing (4) in the external bolts of said second bolts (3),
making a hole (11), arranged in the lower side (10)
of the bushing (4), go through the upper bars (2) of
the lower prefabricated block (1).

• Moving the second non-external bolts (3) in the up-
per bars (2) of the lower prefabricated block (1) to-
ward the bushing (4).

• Tightening by means of a third bolt (8) inwardly ad-
jacent to the lower side (10) of each bushing (4).

• Concreting of a framework arranged between the
prefabricated blocks (1, 7).

[0029] Both, in the joint system described in detail and
in the process, the joining of the bolts (3, 5, 8) with the
side (9, 10) corresponding to the bushing (4) is carried
out by inserting washers (14) between the two to ensure
the tightness in the joint.

Claims

1. Adjustable embedded joint system of prefabricated
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concrete elements for building structures that com-
prises:

• at least two prefabricated reinforced concrete
blocks, an upper prefabricated block (7) and a
lower prefabricated block (1), or an upper pre-
fabricated block (7) and the foundation of the
structure that are joined vertically through some
upper reinforcing bars (2) and lower reinforcing
bars (5) that protrude from the lower prefabri-
cated block (1) or foundation, and the upper pre-
fabricated block (7) respectively,
• at least a bushing (4) that joins the lower rein-
forcing bar (5) of the prefabricated upper block
(7) with the upper reinforcing bar (2) of the lower
prefabricated block (1) or the foundation con-
necting the two adjacent reinforced concrete
blocks or the upper prefabricated block (7) and
the foundation,
characterized in that the bushing (4) compris-
es an upper surface (9) that is in contact with
the upper prefabricated block (7) and which con-
fers high rigidity to the whole upper prefabricated
block (7) and lower prefabricated block (1)/foun-
dation before carrying out the concreting of the
joint area.

2. Adjustable embedded joint system of prefabricated
concrete elements for building structures according
to claim 1 characterized in that the bushing (4) is
formed by a section of polygonal pipe that comprises
an upper side (9) which is the upper surface that is
in contact with the upper prefabricated block (7) and
a lower side (10).

3. Adjustable embedded joint system of prefabricated
concrete elements for building structures according
to claim 2 characterized in that both the upper side
(9) and the lower side (10) of the bushing (4) have
holes (11) for the passage of a reinforcing bar (5, 2)
of the upper prefabricated block (7) and of the lower
prefabricated block (1) or foundation respectively.

4. Adjustable embedded joint system of prefabricated
concrete elements for building structures according
to claim 3 characterized in that both the upper re-
inforcing bars (2) and the lower reinforcing bars (5)
have a threaded end (12) to allow the coupling of
some bolts (3, 6, 8).

5. Adjustable embedded joint system of prefabricated
concrete elements for building structures according
to claim 4 characterized in that it comprises a first
bolt (6) inwardly adjacent to the upper side (9) of the
bushing (4) that carries out the joining of the bushing
(4) to the upper prefabricated block (7).

6. Adjustable embedded joint system of prefabricated

concrete elements for building structures according
to any of claims 4 or 5 characterized in that it com-
prises a second bolt (3) outwardly adjacent to the
lower side (10) of the bushing (4) that bears the
weight of the upper prefabricated block (7) and al-
lows performing the adjustment of the joint, by var-
ying the distance between the upper prefabricated
block (7) and the lower prefabricated block (1) or
foundation.

7. Adjustable embedded joint system of prefabricated
concrete elements for building structures according
to any of claims 4 or 5 or 6 characterized in that it
comprises a third bolt (8) inwardly adjacent to the
lower side (10) of the bushing (4) that prevents the
vertical movement of the upper prefabricated block
(7).

8. Adjustable embedded joint system of prefabricated
concrete elements for building structures according
to any of the previous claims characterized in that
the prefabricated blocks (1, 7) have different sec-
tions.

9. Adjustable embedded joint system of prefabricated
concrete elements for building structures according
to any of the previous claims characterized in that
the prefabricated blocks (1, 7) have different sec-
tions.

10. Adjustable embedded joint system of prefabricated
concrete elements for building structures according
to any of claims 1 to 8 characterized in that the
prefabricated blocks (1, 7) have different sections.

11. Adjustable embedded joint system of prefabricated
concrete elements for building structures of accord-
ing to any of the previous claims characterized in
that the bushings (4) are located within the outer
perimeter in plan of the prefabricated block section
(1, 7) of smaller section.

12. Process for carrying out the joining of prefabricated
concrete elements making use of the system of the
previous claims which comprises the steps of:

• manufacture of prefabricated concrete blocks
(1, 7) in a mold where some holes are made in
the end covers thereof for protruding the thread-
ed end of the longitudinal reinforcing bars (2, 5),
• placement of the reinforced bar of the prefab-
ricated block (1, 7) and the lifting elements,
• concreting of the prefabricated blocks (1, 7)
and removing the mold, characterized in that
it comprises the additional steps of:
• placement of some rectangular section bush-
ings (4) in the joint, placing the lower part of the
upper prefabricated block (7) in contact with the
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upper side (9) of each bushing (4) that has a
hole (11) for the passage of a lower reinforcing
bar (5) of the upper prefabricated block (7), be-
ing screwed in said lower reinforcing bar (5) and
being tightened against the upper prefabricated
block (7) by means of a first bolt (5) inwardly
adjacent to the upper side (9) of the bushing (4),
• placement of the upper prefabricated block (7)
over the second bolts (3) through the support of
the bushing (4) in the external bolts of said sec-
ond bolts (3), making a hole (11), arranged in
the lower side (10) of the bushing (4), go through
the upper reinforcing bars (2) of the lower pre-
fabricated block (1),
• concreting of a framework arranged between
the prefabricated blocks (1, 7).

13. Process according to claim 12 characterized in that
between the step of placing some bushings (4) in
the joint and the step of placing the upper prefabri-
cated block (7) over the second bolts (3) it comprises
the steps of:

• threading a second bolt (3) in the upper rein-
forcing bars (2) of the lower prefabricated block
(1),
• plumbing of the support surface where the up-
per prefabricated block (7) will be placed by
means of adjusting the external bolts of the sec-
ond bolts (3),

14. Process according to claim 13 characterized in that
between the step of placing the upper prefabricated
block (7) over the second bolts (3) and the step of
concreting a framework arranged between the pre-
fabricated blocks (1, 7) it comprises the steps of:

• moving the second non-external bolts (3) in the
upper reinforcing bars (2) of the lower prefabri-
cated block (1) toward the bushing (4).
• tightening by means of a third bolt (8) inwardly
adjacent to the lower side (10) of each bushing
(4).
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