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PRECAST CONCRETE BUILDING UNITS

DATAILED DESCRIPTION

TECHNICAL FIELD

Concrete pre-cast / cast insitu panels.

BACKGROUND ART:

In the previous invention we depended primarily on the rigidity and non-flexibility of
joints between the walls and the floor slabs maintained at right angles to redistribute the
moments that so often are excessive for varying durations of time (to the adjacent slabs
and floors thereby alleviating the slab moments. This redistribution enabled the use of
thinner floor slabs. Said invention served its purpose however it hade its limitations, as in
high rises where redistributing moments from slabs to walls and columns that already
have tremendous cumulative axial loads on the walls and columns necessitated much
thicker columns which rendered panel economically and esthetically unfeasible. The
same applied to large open space slabs such as found in malls and some office buildings
where a large space adjacent to a small one exerting severe axial loads and moments.

There where many other limitations for the usage of pre-cast concrete, such as only
one way loading (to the two opposite supporting walls or beams such as in hollow core
pre-stressed pre-cast ) and the inability to have a rigid continuous floor slab, or a smooth
ceiling surface or one that could extend rigidly and continuously in both its horizontal
directions; so the need for an “off the shelf” panel that could do all this was needed, one
that would almost fit any where ( designed for that class of loadings); one where the
structure can be built and the wiring done later with no disturbances to panel or any
adjacent panels, where large openings on one side or even an open space garage or mall
with standard panel sizes would be constructed with great speed and ease. Since rooms
are four sided so if distribution is done to all four sides each side share will be about one
quarter of weight and even less for moments (as redistribution to adjacent panels would
even reduce moments further). From all the above the need for a new pre-cast concrete
system arose, one with thinner slabs columns and walls, one that would redistribute
stresses to all four sides and not aggravate (increase) the walls and column moments.

DISCLOSURE OF INVENTION

This invention enlarges the scope of applications of an earlier similar pre-cast /cast
insitu panel to now include high rises / multiple story buildings and large open spaces in
addition to the previous applications - rigid heavy load bearing walls ( which these new
panels can also do provided shear is accounted for by other means). Invention serves
well that are not necessarily balances on either side of columns /walls and distributes the
loads and moments to all four walls rather than two walls or beams such as in the hollow
core that like this new system has the advantages of speed of erection and being pre-cast
however in this new innovation a rigid robust monolithic fare face ceiling is produced
with an even smaller slab depth and a one size fits all panel illuminating the need for
several sizes all this is achieved by distributing the weight to all four and redistributing
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moments beyond the binderies of slab to all four adjacent panels as floor acts as one
monolithic rigid continuous slab connected flexibly to the walls and columns below in
order not to transfer and additional moments to them from the slab above. .This system
reduces the weight of the slabs and thus the building and its foundations especially in
multi stories where slab thickness and weight can accumulate. One can add an extra story
every about twenty from the weight and height saved.

This is a composite, pre-cast, cast insitu concrete system with a pre-cast panel having
a cross-section in the shape of a capital “T” that forms a room when two such panels are
connected by means of a middle cast insitu (cast on site) concrete section. The slab is
connected by means of a flexible steel connection to a wall that lies centered below slab.
Hollow centered shafts penetrate the panel from its bottom to the top of the slab; when
aligned with panels above and below, filled with steel that runs continuously from
foundations to roof then concrete is poured on it; a solid continuous column is formed
with no interruptions.

This three dimensional panel is used to construct buildings that are essentially
horizontal planes (floor slabs) penetrated by vertical walls (or columns). All planes in
their respective two dimensions are envisioned rigid, nonflexible; penetrated by planes at
right angles to them at the point / lines of intersection of planes yet each plane continues
onward unencumbered by the moments of the intersecting plane as the connection
between the two planes is a hinge connection restraining only horizontal and
thus a vertical movements
The intersecting plane as the slabs resting on the walls / columns do not transfer moments
to the vertical members or receive moments from them large building is formed using a
one size small off the shelve pre-cast panel that fits almost all cases. These panels provide
continuity due to their rigidity by redistributing and transferring parts of the moments to
the adjacent slabs on either side of the two forming panels.

In the center part of room that is cast on site, steel bars run perpendicular to the two
panels overlapping the steel bars protruding from sandwiching panels on either side, steel
bars also run parallel to the panel walls and continue on uninterrupted to the adjacent
slabs on either side. This feature transforms the system enabling it to redistribute
moments to all four adjacent panels rather just two as the slab is transformed into a
monolithic rigid surface over the four room boundaries able to redistribute the moments
to all four adjacent slabs to help alleviate the moments. The weight is also distributed to
all four sides, cutting down the shear. Since there is a flexible moment connection
between slabs and walls / columns, no moment is transferred to walls or columns which
is advantages in high rises where axial loadings are already excessive. The same case
goes for large slabs that can exert considerable moments on columns if slab column
connection is very stiff; these columns ae helped in this system by making them continue
uninterrupted from footings to roof. Thus slabs and columns are reduced in size using this
new system. The square stepped down slab with protruding steel and a column centered
under it with at least part of its steel cage is the second panel introduced here where four
such panels are placed each in a room corner and as the previous panel, steel is running
both horizontal directions also overlapping the panels protruding steel as well as running
continuously between panels ( also after placing a form to support steel and pouring
concrete on site to connect the four corners making a room also with moments being
redistributed to adjacent slabs on all four sides to help alleviate stresses. The third and
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last panel is a stepped down slab similar to the first one protruding steel bars extending
about half a meter at regular intervals along the longer slab sided, however this one has a
monolithic beam cast with and under slab. This panel operated in the same way as the
previous two as far as the connecting central cast on site part ,however this panel is used
where large openings are necessitated on one side of room.

BRIEF DESCRIPTION OF DRAWINGS

A beam under the slab in a beam-slab composite, cast monolithically with slab running
the length of slab if not longer.

FIG-1

A square, horizontal panel stepped down to half its thickness about 10 cm. from all four
edges reinforced by means of steel bars running horizontally and parallel through slab
and protruding about half a meter on all four sides in vertical pairs close to top and
bottom slab surfaces.

A hollow column is centered below slab by means of a flexible pinned connection to the
slab above. A steel cage in the middle of column is filled with concrete either at site or
pre-cast with exterior column concrete shell at factory.

FIG-2

1 - Steel reinforcing bar running through short side of slab at regular intervals protruding
about half a meter on either side.

2 - One of several hollow shafts penetrating panel both wall and slab centered in wall.

3 - A concave end cavity on either side of panel running the vertically through height of
wall.

4 - A non rigid steel connection between slab and wall.

FIG -3

1 - Steel reinforcing bars running continuously though slab just inside surface of pre-cast
panel protruding about 50 cm on either side as one bar or in sets of two one layer above
the other.

2 - Hollow shafts running continuously through entire panel from top to bottom

3 - Concave endings on either side of wall panel.
4 - Steel reinforcing bars running continuously through hollow shafts provided in panels.

5 - Conduits on either side of wall panels running each in two layers at about 30 cm and
one meter from bottom of panel.

6 - Opening made by aligning of two adjacent panels’ stepped down top half of the slab
at panels’ wall ends.



WO 2008/019699 PCT/EG2006/000032

7 - Flexible conduit connecting two adjacent panels. It can also be used to connect wiring
to center of room, other side of room, floor below, or floor above as well as rooms on
either side of panel.

8 — non rigid steel connection between the two planes —slab and wall.

Fig-4

Pre-cast panel, a typical slab with continuous steel running though protruding
about 50 cm on either side.

APPLICATION OF INVENTION

A pre-cast panel in the shape of a “T” in its cross section; consisting of an elongated slab
that is halved in thickness 10 cm. from its four edges with steel bars running through it
and protruding about 50 cm along the longer sides of rectangle centered under it and
connected to it by means of a flexible steel connection is a wall running the length of slab
There are shafts running vertically centered along the walls axes at regular intervals. The
two ends of wall are concaved to tie walls on either side or add a column if needed or a
conduit shaft. The slabs are rigid resting on walls /columns whereby there is freedom of
movement continuity of moment in slabs yet hinge connected to the wall below.

This system is therefore ideal for high rise building providing speed in erection, light
weight and longer spans with less slab thickness yet a strong rigid slab that can transfer
Wind and earth quake forces to a central core shear wall. The walls and columns also are
best served by this system in high rises in that the columns are not carrying additional
slab moments from each floor therefore they do not have to be enlarged unnecessarily as
the slabs are monolithic and rigid able to carry the lateral forces to the building core that
is designed to handle it. The continuous steel columns from foundations to roof is an
additional feature helping reduce the wall /column size as columns are not pined at the
top and bottom of each floor but rather run as one continuous column from footings to
roof. These advantageous features serve well in any slab that needs to be large with
smaller sized columns such as shopping malls theaters office building.

PVC conduits run on either side of wall horizontally at about 30 cm and 110 cm from
bottom ending at concave cavities on either side these are used for IT and electric chases.
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CLAIMS

A pre-cast / cast insitue panel, consisting of a rectangular, horizontal slab, halved
in thickness about ten cm from all four edges with equidistantly spaces parallel
steel bars penetrating it horizontally and extending out on all four sides formed of
one bar or in sets above each other, protruding a distance of about half a meter. A
vertical wall or column centered below, perpendicular to slab and attached to slab
by means of a flexible non rigid steel connection with shafts extending vertically
the height of the panel at regular intervals in its center. Shafts have cages that run
continuously the height of building tying building together when concreted thus
turning it into one continuous column. A similar mirrored panel sits opposite
together they form a room with central cast insitu portion that consists of a
horizontal form connected between said two panels with horizontal steel bars
running in the direction between the two panels overlapping steel protruding on
either side on which concrete is poured forming a room; steel runs also in a
horizontal perpendicular direction continuously into the next bays on either side
of room creating a two dimensional rigid slab extending over several bays
independent in moments from the walls or columns below it.

A pre-cast / cast insitu panel, rectangular, elongated horizontally extending slab,
halved in thickness about ten cm from all four edges with equidistant paralle] steel
bars penetrating and extending as one or in sets of two, layered above each other,
each protruding about 50 cm on either side along the shorter sides extending the
length of slab. A vertical wall centered below, perpendicular to slab, attached by a
flexible steel connection with hollow shafts extending vertically at intervals and
concave ends on either side of panel. A cast insitu central part consisting of a
horizontal form tied to said panel and a mirrored opposite one on which steel
rebar runs between two panels and also in a perpendicular horizontal direction
extending continuously into adjacent bays on either side; walls and columns
attached below are flexibly connected to slabs above.

A pre-cast panel; with a rectangular elongated horizontal slab, halved in thickness
ten cm from all four edges with equidistant parallel steel bars penetrating and
extending as one orin sets of two layered above each other, each protruding about
50 cm on either side along the shorter sides throughout the length of slab. A
monolithically poured beam centered below slab extending about the length of the
slab and rigidly attached to slab. When faced with a mirrored panel or mirrored
slab or other means of connection and concrete is poured between them on steel
bars running horizontally between panels and perpendicular to panels , a room is
formed. Walls can have a insulating light weight sheets sandwiched in walls.

A pre-cast horizontal square slab halved in thickness about ten cm. from all  four
edges with mostly equidistant parallel steel bars penetrating and extending as one
or in sets of two layered above each other, each protruding about 50 cm on all
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four sides. A hollow column centered and hinged below with a steel cage that can
be pre-cast or concreted on site. Steel reinforcing bars sandwiched between four
panels run horizontally overlapping the protruding steel bars from said panels.
Steel also runs at right angels where they overlap protruding steel in other
horizontal direction. Steel bars also run in center part of formed rooms
continuously onto adjacent spaces on all four sides. Thereby forming a room / bay.

The central cast insitu part of the slab sandwiched between two panels, where steel
bars extend horizontally parallel to and overlapping the protruding pre-cast panels
bars on either side, in addition to bars running at right angles contiriuously over the
enclosing supports and on to the adjacent slabs on either side. steel extends
horizontally but at right angles to previous bars thereby form a rooms slab from off
the shelf panels that have a flexibly pre-cast slab wall or column joint

A step down in the pre-cast elongated slabs at both wall ends (above the concave
ends) enabling the wiring to be threaded laterally as well as horizontally to the
adjacent panels and to the center of panel as well as other side; also enabling the .
addition of top steel as an after thought horizontally to carry heavy irregular loads

Conduits running horizontally just inside on both wall surfaces about one about 30
cm and one meter from bottom leading to concave panel ends on either side of
panel
Columns can run continuously from footings to roof. Floor slabs formed of pre-cast
sections form a two dimensional monolithic rigid continuous slab when connected
together by means of a central cast insitue middle that consists of steel bar
overlapping protruding steel from flanking panels and steel running in a
perpendicular direction with concrete poured after securing a horizontal form
underneath. intersecting planes exert minimal moments on each other due to the
hinged that connects them together.
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