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(54) Method for making a floor slab element with drainage installation and the floor slab element

(57)  The object of the invention is a method for mak-
ing a floor element (1) including a wet room provision
area (3) by essentially continuous mold casting. Onto the
mold are placed at least floor drain installation fittings,

the floor slab element (1) is then cast, wherein inclination
formatting required by the floor drain (5) is carried out in
the wet room area (3). Further, the invention comprises
a floor slab element (1) including such a wet room pro-
vision area.
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Description
Field of the invention

[0001] The invention relates to the field of prefabricat-
ed concrete building elements. Particularly, the invention
relates to a method of making a floor element and to a
floor element.

Background of the invention

[0002] Inresidence buildings, especially in a bathroom
area, space is needed in intermediate floor constructions
for installation fittings, such as heating, plumbing, venti-
lation and electrical installation fittings. Conventionally,
bathroom intermediate floor constructions have been
made either casting in place on top of cast molds, as a
composite slab or from load-bearing precast slabs.
[0003] When castingin place, all installation fittings are
pre-mounted on top of the casting mold in the course of
the reinforcement work, and after that the floor structure
is cast, whereupon the installation fittings remain inside
the cast concrete. In a composite slab solution, a thin
composite slab is mounted undermost on site, acting as
a mold for the final cast and later partly as a part of the
supporting structure. Additional reinforcement and instal-
lation fittings are placed on the composite slab and a floor
structure is cast on top of the installation fittings.

[0004] When using prefabricated elements, the instal-
lation fittings are placed on site on top of the slab element
and the final surface layer of the floor is cast leaving the
installation fittings within the cast concrete. In this solu-
tion, the floor structure in the bathroom area is made
thinner so as to be thinner than the other areas, so that
the thickness of the final slab does not grow too much.
This can be done at the factory, for example in casting
phase, by breaking the hollow structure and compressing
the concrete solid in the bathroom area, creating an ap-
propriate sanitary cabin provision.

[0005] The problem in the above-described solutions
is the large amount of casting in place on site. Casting
in place involves numerous working steps and the con-
crete setting time is long, slowing down construction. At
a frame stage, subcontractors are required on site simul-
taneously for different phases and scheduling of them is
difficult, which often causes waiting and extends the total
schedule. Also, raw materials transportation costs and
carbon dioxide emissions are greater compared to totally
industrially produced slabs. Consequently, there has
been a demand to develop intermediate floor designs
intended for wet room structures and speed up construc-
tion work in on-site conditions.

Disclosure of the invention
[0006] Inthe solution according to the invention, a floor

slab element which is completely factory-prefabricated
and includes a wet area provision is used as a floor struc-
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ture for wet rooms, which slab element is produced by
essentially continuous mold casting. Onto the mold into
the relevant areas are placed at least floor drain instal-
lation fittings, the floor is cast and pitch formatting re-
quired for floor draining is done in the wet room area.
[0007] According to one embodiment, a floor element
cast is done at least in the floor drain pitch formatting
area as a layered multi-phase cast using concrete having
varying viscosity.

[0008] According to another embodiment, a wet room
area is limited with a separating mold during at least one
cast phase.

[0009] According to a further embodiment, additional
slab-specific installation fittings are placed into the mold
before the cast.

[0010] According to a further embodiment, at least the
areas outside of the wetroom provision are cast with self-
compacting concrete.

[0011] In addition, the invention provides a floor ele-
ment which comprises, in the wet room area, at least
floor drain plumbing and floor drain pitch formatting and
is, at least in the wet room area, made using essentially
continuous mold casting.

[0012] Floor elements which are completely prefabri-
cated at the factory significantly accelerate construction
work, since time-consuming casting-in-place is no longer
needed. Also, construction quality is improved when cur-
vature differences are reduced.

[0013] More specifically, the method according to the
invention is characterized by what is stated in the char-
acterizing part of claim 1, the floor element according to
the invention is characterized by what is stated in the
characterizing part of claim 7.

[0014] The invention will be described in more detail
by way of example in the following, with reference to the
enclosed drawings, wherein:

Fig. 1 shows a floor element according to the inven-
tion seen from above;

Fig. 2 shows a cross section of the floor element
according to Fig. 1, and

Fig. 3 shows a cross section of a floor element ac-
cording to the invention at the site of the floor drain.

[0015] InFigure 1is shown floor element 1, which con-
sists of slab part 2 and wet room provision area 3. Wet
room provision area 3 is a space requiring inclination,
e.g. bathroom with floor drain 5. In a process of manu-
facturing floor element 1 at a factory, reinforcements are
firstly placed into the mold, for example prestressed re-
inforcing strands. Next, the installation fittings required
as selected are mounted into the wet room provision area
3, such as heating, water, plumbing, ventilation and elec-
trical installation fittings and heating system plumbing or
wires. Plumbing, like sewer pipes 4, must be exactly in
the right place and must have the right slope. Also, loca-
tion and height of floor drains 5 are strictly defined. Sewer
pipes 4 and floor drains 5 must be supported so that they
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do not move or rise during casting.

[0016] In Figure 2 is shown a cross section of floor
element 1, where sewer pipes 4 has been supported in
the mold with the aid of adjustable prefabricated concrete
supports 6. Adjustable concrete supports 6 are preferably
made of recycled waste concrete, in which case they are
heavy and large enough to anchor the pipes during cast-
ing, and they do not require separate fastening to the
mold. Concrete support 6 consists of parts 6, 7 and 8,
which are designed in such a way that when they are
moved in various directions relative to each other, the
overall height of the support changes. Figure 3 shows
that top concrete part 7 is so designed that it forms a
parallel support surface with pipe 4, resulting in e.g. that
drain 5 is positioned at the desired inclination, for exam-
ple 1:50 or 1:60 - 1:100. The undermost concrete part 8
has studs 9 in the bottom, so that the space between the
bottom of concrete support 6 and the mold is filled with
concrete during the element cast.

[0017] When all the required installation fittings and
reinforcement have been mounted onto the bottom of the
mold, the first cast is carried out over the entire area of
floor element 1 to a determined height, whereby the in-
stallation fittings located on the bottom of the mold be-
come partly or totally embedded in concrete. In a suitable
phase of the cast, a stiff sheet-shaped separation mold
10 is installed at the border area between the wet room
and the rest of the room space, forming a recess 11 at
the wet room area. Sheet-shaped separation mold 10
acts as a temporary mold stopper, preventing the con-
crete from moving into the recess area 11 as the cast in
slab part 2 is raised to its final height. Adam mold method
can be used to generate recess area 11. The height of
recess area 11 is determined by the space required by
pitch casting, plumbing, cabling and floor drain connec-
tions and can be 30 - 60 mm, typically 50 mm. Floor drain
5 within recess area 11 is for example 10 - 50 mm above
the bottom of recess area 11. In the first cast is preferably
used self-compacting concrete, the slump flow of which
may be 450 - 800 mm.

[0018] When the concrete has stiffened sufficiently af-
ter the first cast, underfloor heating cables or pipes are
installed at the desired height position in recess area 11.
Also other required installations can be done in recess
area 11. Subsequently, a second cast, the so called pitch
cast, is carried outin recess area 11, generating sufficient
pitch in the wet room area. The pitch cast is usually made
using concrete different from that used in the first cast,
for example by topping, in which the maximum grain size
is below 8 mm, whereby an inclination is effected in the
top surface of the recess area. The pitch cast is usually
carried out as soon as possible after the first cast phase,
so the concrete does not have time to harden and the
cast simultaneously acts as a part of the supporting struc-
ture of the element, forming a monolithic composite struc-
ture with the earlier cast. The timing of the second cast
depends on the speed of the concrete receipt and the
concrete temperature, and it can be carried out for ex-
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ample 10-120 minutes after the first cast.

[0019] According to one example, a floor element is
cast in one phase whereby selected installation fittings
are placed into the mold before the cast either at a wet
room provision area and/or to a slab part. The installation
fittings can comprise heating system plumbing or cables.
In addition, a separation mold can be installed in the
space requiring inclination in the wetroom provision area,
but the cast can be done also without a separation mold.
Next, the slab part and the wet room provision area are
cast with the same or different concrete.

[0020] According to a further example, a floor slab el-
ement is cast as a two-phase casting. The first and the
second cast are done over the entire floor element area,
whereby in the second cast a wet room provision area is
formed into a space needing inclinations. Before the first
cast, selected installation fittings are mounted into the
mold either in the wet room provision area and/or to the
slab part. Installation fittings may include heating system
plumbing or cables. After the first cast, a separation mold
is placed in the space requiring inclinations. Heating sys-
tem plumbing or cables will be installed either to the wet
room provision area and/or to the slab part if they have
not been added before the first cast. Next, the second
cast is done over the slab part and in the wet room pro-
vision area, using either the same or different concrete.
The wet room provision area can be formed also without
a separation mold, in which case the second castis done
on the slab part and in the wet room provision area, and
the inclinations in the wet room provision area are formed
in context of the cast by adjusting the amount of concrete
and simultaneously applying floating until sufficient incli-
nations are achieved.

[0021] According to astill further example, the slab part
is cast to its final height in one phase and the area having
a shaped surface in two phases. Before the first cast,
selected installation fittings are mounted into the mold.
The installation fittings can include a heating system
plumbing or cables. In addition, a separation mold is
mounted in the space requiring inclinations before the
first cast to form a surface-shaping area. The separation
mold and the heating system plumbing or cables are sup-
ported and fixed so that they do not move during the cast.
Next, the slab part is cast to its final height and the first
cast is carried out in the wet room provision area. After
the first cast, heating system plumbing or cables are in-
stalled if needed in the space requiring inclinations and
the second, pitch-forming cast is carried out.

[0022] According to a still further example, the cast is
done at least in a floor drain inclination area as a layered
multi-phase cast with concrete having the same or dif-
ferent viscosity. The cast can be done as multi-phase
cast if e.g. different installation fittings require it. Prefer-
ably, the cast is done in one or in two phases.

[0023] In all the above mentioned examples, the floor
heating can be left out completely whereby heating sys-
tem plumbing or cables are not installed before the first
or the second cast, or if desired they can be mounted
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over the whole floor element area or only over the slab
part or in the wet room provision area. For example, in-
stallation fittings mounted prior to the first cast include
heating, water, sewer, ventilation and electrical installa-
tion fittings. After the first cast, heating system plumbing
or cables are installed only in the wet room provision
area. According to the second example, installation fit-
tings including heating, water, sewer, ventilation and
electrical ducts as well as heating system plumbing or
cables are mounted over the whole slab part prior to the
first cast.

[0024] The concrete used in multi-phase casting can
be the same throughout or it may vary between phases.
Preferably, the concrete used in all casts is self-compact-
ing concrete. The surface-shaped area is formed by float-
ing and it can be formed also without a separation mold.
A wet room area can also be coated ready at the factory,
for example with moisture-proofing or waterproofing lay-
er, in which case the element does not get wet in the
storage or on site and the structure dries faster. Moisture
protector / waterproofing agent is sprayed onto the sec-
ond cast, i.e. the pitch cast at the appropriate phase after
casting before unloading the elements from the mold line.
[0025] Using the solution according to the invention
the element height is reduced, for example from previ-
ously used 370 mm to 270 mm, because a massive slab
is used as an element and installation fittings are mount-
ed inside the floor element at the factory. A thinner inter-
mediate floor allows a lower overall storey height or al-
lows for increasing the room height. Because of the mas-
sive structure, the width and the length of the element
can be increased, leading to faster installation and the
number of floor elements decreases even by three ele-
ments for each apartment. As a result, less filling and
joint grouting is required on site, whereby the consump-
tion of concrete and joint steel bars is reduced and the
wet room floor dries faster.

[0026] The solution according to the invention leads to
agreater preproduction rate, whereby the working stages
on site and construction costs are reduced and time spent
in planning is decreased. When plumbing and HVAC are
installed inside the element at the factory, no subcon-
tractors are required on site in the frame phase for these
stages, and scheduling is easier. Also, construction qual-
ity is improved when curvature differences are reduced,
leading to decreased use of filler.

[0027] A 270 mm massive slab according to the inven-
tion is 140 kg heavier per square meter than the com-
monly used 370 mm hollow-core slab. As a result of the
weight difference, the air and impact sound isolation of
the massive slab according to the invention is better than
the above-mentioned hollow-core slab.

[0028] The floorelementaccordingtotheinventioncan
also be used outside of the bathroom, for example in the
sauna, kitchen, toilet and other wet areas. None of the
solutions disclosed above restrict the use of the invention
in other appropriate locations.
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Claims

1. A method for making a floor element (1) including a
wet room provision area (3) by essentially continu-
ous mold casting, characterized in that atleastfloor
drain installation fittings are placed onto the mold,
the floor element (1) is cast and inclination formatting
required by the floor drain (5) is done in the wet room
provision area (3).

2. A method according to claim 1, characterized in
that the cast is carried out as a layered multi-phase
castatleastinthe floor drain (5) inclination formatting
area.

3. A method according to claim 1 or 2, characterized
in that the cast is carried out in the wet room provi-
sion area (3) as a multi-phase cast using concrete
having varying viscosity.

4. A method according to any of the preceding claims,
characterized in that the wet room provision area
(3) is limited with a separating mold (10) at least dur-
ing one casting phase.

5. A method according to any of the preceding claims,
characterized in that additional slab-specific instal-
lation fittings are placed into the mold before the cast-

ing.

6. A method according to any of the preceding claims,
characterized in that at least the areas outside of
the wet room provision area (3) are cast using self-
compacting concrete.

7. Afloor element (1), which comprises in the wet room
area (3) at least floor drain plumbing and floor drain
(5) inclination formatting and is, at least in the wet
room area (3), made using essentially continuous
mold casting.
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