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(54) A FLOOR FRAMEWORK FOR A BUILDING, AND A BUILDING

(57) Embodiments of the present disclosure provide
a floor framework (202) for a building (200) for housing
electrical power equipment (204). The floor framework
(202) comprises of one or more metallic framework ele-
ments (206) and one or more CLT wooden framework
elements (208) positioned between the one or more
metallic framework elements (206). The one or more
metallic framework elements (206) are connected to

the one or more CLT wooden framework elements
(208). The disclosure also provides a building (600) for
housing electrical power equipment (602). The building
(600) comprises of a floor (604) and a superstructure
(606) comprised bywalls (608) anda roof (610). The floor
(604) in the building (600) comprises a floor framework
(612).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates generally to a
field of electrical building structures (E-building struc-
tures). More particularly, it is related to a floor framework
for a building for housing electrical power equipments.

BACKGROUND

[0002] A concept of modular houses or E-houses has
gained a lot of popularity since last few decades. Such
modular houses are generally designed in a container-
like structure which are not only cost-effective but are
also easy to relocate. Technical components of these
modular housesmaybemanufacturedat some largeand
open spaces or factories and then may be lifted to a
desired location.
[0003] Though lot of options are available that design
andmanufacture suchmodular buildings/housings, how-
evermajority of theseavailable options faces a challenge
in termspre-requisiteof earlydesigningorpre-fabrication
of floor frames. Since placement of different equipments
(any heavy equipments or electrical equipments) may
require particular design of the modular building, the
changes in floor framework may be a tedious task, if
performed at a later stage. The floor framework need
to be pre-designed as per the fixing requirements of
equipment over the floor framework.
[0004] Another challenge faced by the existing solu-
tions lies in cabled openings that are provided in the floor
framework in order to fix the equipments. In case there is
a need to change the equipment while assembling the
modular building, it is extremely challenging to alter the
design of the floor framework. Such a change in the
equipmentmay lead to lot of redesigning ormodifications
in the floor framework which is not only complex task but
also leads to lot of financial losses. Additionally, with
available floor structures, any possible extensions or late
customizations may not be possible due.
[0005] Furthermore, in case of currently available steel
structures which are used for making the modular hous-
ings and the floor frameworks, application of fire proofing
or cable penetrations during designing and redesigning
deteriorates the strength of the steel floor.

SUMMARY

[0006] Consequently, there is a need for an improved
floor framework and a building for providing easy custo-
mization in the design of the floor framework and the
design of the building (for example, providing any late
customizations in the floor framework).
[0007] It is therefore anobject of the present disclosure
to provide a floor framework and a building for housing
electrical power equipment, which mitigate, alleviate, or
eliminate all or at least some of the above-discussed

drawbacks of presently known solutions.
[0008] According to a first aspect of the present dis-
closure, a floor framework for a building for housing
electrical power equipment is provided. The floor frame-
work comprises one or more metallic framework ele-
ments and one or more CLT (Cross Laminated Timber)
wooden framework elements positioned between the
one or more metallic framework elements. The one or
moremetallic framework elements are further connected
to the one or more CLT wooden framework elements.
[0009] Therefore, with the proposed floor framework,
any late or future customizations in the floor framework
are possible and the proposed floor framework and may
allow fixing of electrical equipments of any design and at
any stage. The use of CLT, which can be to a high degree
self-supporting and does not require stabilizing metal
beams across the floor, enables easy attachment of
electrical equipment by means of bolting (without the
need of taking the position of any beams into considera-
tion), and also enables a free positioning of through holes
for guidance of cables through the floor.
[0010] In some embodiments, the metal of the one or
more metallic framework elements comprises steel.
[0011] In some embodiment, the floor framework com-
prises a protective layer which is electrically non-con-
ductive and may be arranged on a top surface of the one
or more CLT wooden framework elements.
[0012] In some embodiment, the material of the pro-
tective layer comprises at least one of rubber, plastic,
pressed hardboard, plywood or surface-finished ply-
wood.
[0013] In some embodiment, the protective layer is
attached to the one or more CLT wooden framework
elements through a fixing means comprising at least
one of a glue joint, a screw joint and a bolt joint. In
particular, the use of CLT is advantageous when screw
joints and bolt joints are applied, since the CLT reduces
the need of a framework of supporting beams of metal,
and since the CLT itself is suitable for such attachment
and can be made self-supporting.
[0014] Therefore, the CLT framework as provided in
the proposed floor framework enables any customization
at any point of time while assembling the building.
[0015] The proposed CLT -wooden panel are made
from CLT wood which is highly fire resistant and avoids
a need of any separate fireproofing for the floor frame-
work.
[0016] In some embodiment, the one or more metallic
framework elements extend around the one or more CLT
wooden framework elements in a shape of a ring-shaped
beam.
[0017] Therefore, such combination of metallic frame-
work elements and theCLTwooden framework elements
in the proposed floor frameworkmakes the buildingmore
sustainable and provide better fire resistance.
[0018] In some embodiment, the ring-shaped beam
comprises provisions for bolt connections for arranging
a superstructure on top of the floor framework.
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[0019] In some embodiment, the ring-shaped beam is
provided at at least one end of the one or more CLT
wooden framework elements and each of the CLT woo-
den framework elements is connected to and supported
by the ring-shaped beam.
[0020] In some embodiment, the one or more CLT
wooden framework elements are provided with one or
more openings. With such openings, the low-medium-
high electrical equipments of any design may be easily
fixed, which reduces any re-designing or engineering.
[0021] Therefore, the openings (may also be referred
as holes) may be made easily in a late stage with simple
wood working tools and theCLTwooden floor framework
elements also allow for easy fastening of the electrical
equipments on a whole surface of the floor framework.
Such electrical equipments may be fixed even when the
location of openings gets finalised at a later stage.
[0022] Additionally, with the proposed CLT wooden
framework elements any kind of equipment extensions
are easy to execute regardingmaking new openings and
fixing of electrical equipments.
[0023] In some embodiment, the one or more CLT
wooden framework elements are designed to carry a
weight of at least 500 kg/m2 thereon, preferably at least
1000 kg/m2.
[0024] According to a second aspect of the present
disclosure, a building for housing electrical power equip-
ment is provided. The building comprises of a floor and a
superstructure. The superstructure is further comprised
by walls and a roof.
[0025] The proposed building becomes universal and
may be manufactured for stock usage as the CLT floor
framework elements forming the floor and superstructure
may be customised at any stage.
[0026] In some embodiment, the building comprises of
electrical power equipment arranged on the floor and
attached to the floor by means of bolt joints.
[0027] In some embodiment, the electrical power
equipment exerts a pressure of at least 500 kg/m2 on
the floor.
[0028] In some embodiment, the one or more CLT
wooden framework elements form a continuous sheet
defining a floor area of at least 10 m2.
[0029] In some embodiment, the electrical power
equipment (104) is a low-medium-high voltage equip-
ment.
[0030] Advantageously, the proposed floor framework
and the building provide an easy to customize CLTwoo-
den framework which provides an easy assembling and
fixing of any low-medium-high voltage electrical equip-
ments. Such CLT wooden framework elements in the
floor framework is an energy-efficient construction ma-
terial, where renewable and recyclable timber is used as
raw materials.
[0031] In some embodiments, any of the above as-
pects may additionally have features identical with or
corresponding to anyof the various featuresasexplained
above for any of the other aspects.

[0032] Other advantages may be readily apparent to
one having skill in the art. Certain embodiments may
have none, some, or all of the recited advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The foregoing will be apparent from the follow-
ing more particular description of the example embodi-
ments, as illustrated in the accompanying drawings in
which like reference characters refer to the same parts
throughout the different views. The drawings are not
necessarily to scale, emphasis instead being placed
upon illustrating the example embodiments.

FIG. 1 is a prior art building according to some
embodiments;

FIG. 2(A) shows a perspective view of a floor frame-
work for a building according to some embodiments;

FIG. 2(B) shows alternate perspective view of a floor
framework for a building according to some embodi-
ments;

FIG. 3 shows one or more metallic framework ele-
ments extended around one or more CLT wooden
framework elements in a ring-shaped beam accord-
ing to some embodiments;

FIG. 4 shows an overview of one or more CLT
wooden framework elements positioned between
the one or more metallic framework elements in
the building according to some embodiments;

FIG.5(A) showsa front viewofafloor framework fora
building along with a superstructure to be fixed over
the floor framework according to some embodi-
ments;

FIG.5(B) showsa front viewofafloor framework fora
building with lifting support/means for lifting the floor
framework with superstructure according to some
embodiments; and

FIG. 6 shows a perspective view of a building for
housing electrical power equipment according to
some embodiments.

DETAILED DESCRIPTION

[0034] Aspects of the present disclosure will be de-
scribed more fully hereinafter with reference to the ac-
companying drawings. The floor framework and building
disclosed herein can, however, be realized in many dif-
ferent formsand should not be construed asbeing limited
to the aspects set forth herein. Like numbers in the
drawings refer to like elements throughout.
[0035] The terminology used herein is for the purpose
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of describing particular aspects of the disclosure only,
and is not intended to limit the invention. It should be
emphasized that the term "comprises/comprising" when
used in this specification is taken to specify the presence
of stated features, integers, steps, or components, but
doesnot preclude thepresenceoradditionofoneormore
other features, integers, steps, components, or groups
thereof. As used herein, the singular forms "a", "an" and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise.
[0036] Embodiments of the present disclosure will be
described and exemplified more fully hereinafter with
reference to the accompanying drawings. The solutions
disclosed herein can, however, be realized in many dif-
ferent formsand should not be construed asbeing limited
to the examples set forth herein.
[0037] In the following description of exemplary embo-
diments, the same reference numerals denote the same
or similar components.
[0038] FIG. 1 shows a prior art building (100) having a
floor framework. The building (100) as shown in the prior
art is building made frommetallic frameworks for making
walls, roofs and superstructure. The floor framework
includes steel beams placed as per the requirement of
electrical equipments.
[0039] In an embodiment, FIG. 2A discloses an exam-
ple floor framework (202) for a building (200) for housing
electrical power equipment (204). The floor framework
(202) comprises one or more metallic framework ele-
ments (206) and one or more CLT wooden framework
elements (208). TheoneormoreCLTwooden framework
elements (208) are positioned between the one or more
metallic framework elements (206). The one or more
metallic framework elements (206) are further connected
to the one or more CLT wooden framework elements
(208).
[0040] In existing building solutions (for example,
building (100) shown in prior art of FIG. 1), it is essential
to pre-fabricate the floor framework as per the design of
electrical equipments to be fixed in the floor framework.
The existing building solutions do not provide any flex-
ibility in terms of any late customization in the design of
the floor framework thus making it non-flexible and non-
customizable. Different equipment lead to different build-
ing frames, and therefore the floor framework need to be
tailor designed or manufactured. Due to a complete
metal-based floor framework which is across the floor
preferably at a distance of 60 cm cc, any changes in the
floor framework of the existing solutionsmay require a lot
of engineering and time.
[0041] According to someembodiments, the proposed
floor framework provides a combination of metallic fra-
mework elements and the CLT wooden framework thus
making it possible to implement any late or future custo-
mizationswhile fixingelectrical equipments of anydesign
while avoiding a need of fire proofing.
[0042] In someembodiment, as shown inFIG.2(B), the
floor framework (202) comprises a protective layer (210)

arrangedona top surfaceof the oneormoreCLTwooden
framework elements (108). The protective layer (210)
comprises an electrically non-conductive and non-static
protective layer (210)made from thematerial comprising
at least one of rubber, plastic, pressed hardboard, ply-
wood, or surface-finished plywood. In some embodi-
ment, the protective layer (110) is attached to the one
or more CLTwooden framework elements (208) through
a fixing means comprising at least one of a glue joint, a
screw joint and a bolt joint.
[0043] As also shown in FIG. 2(A), each CLT wooden
framework element in the one or more CLT wooden
framework elements (208) comprises one single piece
of CLTwood which may be easily lifted from one place to
other. The one the one or more CLT wooden framework
elements (108) are provided with one or more openings
(212). The electrical equipments may be fixed in the floor
framework (202) through the one or more openings
(212).
[0044] The one or more openings (212) in the floor
framework (202) provide easy and quick cable penetra-
tions for the electrical equipments (204). Additionally, the
one or more CLTwooden framework elements (206) are
monolithic in structure thus making it easier to make
openings (212) in the floor framework (202). Such open-
ings (212) may be done with wood working tools and
doesn’t require any complex tools or engineering which
saves lot of time and cost.
[0045] As shown in FIG. 3, the one or more metallic
framework elements (206) extend around the one or
more CLTwooden framework elements (208) in a shape
of a ring-shaped beam (302). The metal of the one or
more metallic framework elements (206) comprises
steel. The ring-shaped beam (302) is provided at at least
one end of the one or more CLT wooden framework
elements (208). Furthermore, each of the CLT wooden
frameworkelements (208) is connected to andsupported
by the ring-shaped beam (302) in the floor framework
(202).
[0046] In some embodiment, FIG. 4 shows an over-
view of the floor framework (202) in the housing (200)
having the one or more CLT wooden frameworks (208)
positioned between the one or more metallic framework
elements (206). The one or more metallic frameworks
(206) are arranged circumferentially outside the floor
framework (202).
[0047] With the proposed floor framework, the prefab-
ricated building may be manufactured without knowing
the final electrical equipments to be placed inside the
building. Buildings and building modules may even be
manufactured in stock.
[0048] In some embodiment, FlOG. 5(A) shows the
floor framework (202) that may be manufactured sepa-
rately and may then be fixed to a superstructure (504).
The dashed lines in FIG. 5(A) shows unarranged/sepa-
rate superstructure (504). The super structure (504)
comprisesdetachable superstructurewhichmaybefixed
to the floor framework (202) thus forming the building
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(200). The superstructure (504) may be made of welded
steel profiles.
[0049] FIG. 5(B) shows the ring-shaped beam (302)
comprises provisions for bolt connections (502) for ar-
ranging the superstructure (504) on topof the floor frame-
work (202). Once the superstructure (504) is arranged
over the top of the floor framework (202), the building
(200)may be lifted through lifting support or liftingmeans
(506) provided over a top side of the one ormoremetallic
framework elements (206).
[0050] In some embodiments, the one or more CLT
wooden framework elements (208) are designed to carry
aweight of at least 500 kg/m2 thereon, preferably at least
1000 kg/m2. In the disclosed embodiment, the CLTwoo-
den framework elements are designed to carry 1 100
kg/m2.
[0051] According to a second aspect of the present
disclosure, as shown in FIG. 6, a building (600) for
housing electrical power equipment (602) is provided.
The building (600) comprises of a floor (604) and a
superstructure (606). The superstructure (606) is further
comprised bywalls (608) and a roof (610). The floor (604)
comprises a floor framework (612).
[0052] The floor framework (612) comprises one or
moremetallic frameworkelements (614)andoneormore
CLT wooden framework elements (612) positioned be-
tween the one or more metallic framework elements
(614). The one or more metallic framework elements
(614) are connected to the one or more CLT wooden
frameworkelements (612). TheoneormoreCLTwooden
framework elements (612) are having one or more open-
ings (618) for fixing the electrical equipments (602) in the
floor (604).
[0053] In someembodiment, the floor framework (612)
comprises a protective layer arranged (616) on a top
surface of the one or more CLT wooden framework ele-
ments (612). The protective layer (616) comprises an
electrically non-conductive and non-static protective
layer made from the material comprising at least one
of rubber, plastic, pressed hardboard, plywood, or sur-
face-finished plywood. In some embodiment, the protec-
tive layer (616) is attached to the one or more CLT
wooden framework elements (612) through a fixing
means comprising at least one of a glue joint, a screw
joint and a bolt joint.
[0054] In some embodiment, the building (600) com-
prises of electrical power equipment (602) arranged on
the floor (604) and attached to the floor (604) bymeans of
bolt joints. In some embodiment, the electrical power
equipment (104) is a low-medium-high voltage equip-
ment.
[0055] In some embodiment, the one or more CLT
wooden framework elements form a continuous sheet
defining a floor area of at least 10 m2. In the disclosed
embodiment, the one or more CLT wooden framework
elements form a continuous sheet defining a floor area of
30 m2.
[0056] In some embodiment, the electrical power

equipment (602) exerts a pressure of at least 500
kg/m2 on the floor (204).
[0057] In some embodiment, the building (600) com-
prises an E -house which may be manufactured as a
single lift building with a height of up to 30m or more and
with an area of up to 44m2. The building (600) may also
be manufactured as a building consisting of one or more
building modules. Each of the building module may be
considered as similar to the building module (600) as
discussed in FIG. 6. The building (600) may be arranged
as each of a domestic-purpose building or a commercial-
purpose building.
[0058] Details and description of the floor framework
(612) as shown in FIG. 6 are similar to the details and
description of the floor framework (202) as discussed
above and hence are not repeated for the sake of brevity.
[0059] The proposed floor framework as discussed in
FIG. 1 to FIG. 6 also allows for easy fastening of the
electrical equipments on a whole surface of the floor
framework. Possible electrical equipment extensions
are easy to execute regarding making new openings
and fixing of the electrical equipments.
[0060] The proposed floor framework and the building
comprising floor framework is made from solid timber
CLT framework elements which is an energy-efficient
construction material. In the CLT framework elements,
renewable and recyclable timber is used as rawmaterial.
The CLTwood used in the CLT framework elements bind
carbon dioxide and the CLT built building acts as carbon
banks. Therefore, thiswayof building the floor framework
and the building is more sustainable than the traditional
all steel structures. In the proposed floor framework, the
floor beams are replaced by the CLTwooden framework
elements while limiting the metallic framework elements
of steel structure in the building to about 30‑40%.
[0061] The foregoing description of the specific embo-
diments will so fully reveal the general nature of the
embodiments herein that others can, by applying current
knowledge, readily modify and/or adapt for various ap-
plications such specific embodiments without departing
from the generic concept, and, therefore, such adapta-
tions and modifications should and are intended to be
comprehended within the meaning and range of equiva-
lents of thedisclosedembodiments. It is to beunderstood
that the phraseology or terminology employed herein is
for the purpose of description andnot of limitation. There-
fore, while the embodiments herein have been described
in termsof preferredembodiments, those skilled in theart
will recognize that the embodiments herein can be prac-
ticed with modification within the scope of the disclosure.

Claims

1. A floor framework (202) for a building (200) for hous-
ing electrical power equipment (204),characterized
in that the floor framework (202) comprises:
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one or more metallic framework elements (206)
and;
one or more CLT wooden framework elements
(208) positioned between the one or more me-
tallic framework elements (206),
wherein the one or more metallic framework
elements (206) are connected to the one or
more CLT wooden framework elements (208).

2. The floor framework (202) of claim 1, wherein the
metal of the one or more metallic framework ele-
ments (206) comprises steel.

3. The floor framework (202) according to claim 1 or 2,
wherein the floor framework (202) comprises a pro-
tective layer arranged (210) on a top surface of the
oneormoreCLTwooden framework elements (208).

4. The floor framework (202) of any of the preceding
claims, wherein the one or more metallic framework
elements (206) extend around the one or more CLT
wooden framework elements (208) in a shape of a
ring-shaped beam (302).

5. The floor framework (100) of claim 4, wherein the
ring-shaped beam (302) comprises provisions for
bolt connections (502) for arrangingasuperstructure
(504) on top of the floor framework (202).

6. The floor framework (202) of any of claims 4 or 5,
wherein the ring-shapedbeam (302) is provided at at
least one end of the one ormore CLTwooden frame-
work elements (208) and that each of the CLT woo-
den framework elements (208) is connected to and
supported by the ring-shaped beam (302).

7. The floor framework (202) of any of the preceding
claims, wherein the one or more CLTwooden frame-
work elements (208) are provided with one or more
openings (212).

8. The floor framework (202) of any of the preceding
claims, wherein the one or more CLTwooden frame-
work elements (208) are designed to carry a weight
of at least 500 kg/m2 thereon, preferably at least
1000 kg/m2.

9. The floor framework (202) according to claim 3,
wherein the material of the protective layer (210)
comprises at least one of rubber, plastic, pressed
hardboard, plywood or surface finished plywood.

10. The floor framework (202) of any of the preceding
claims,wherein theprotective layer (210) is attached
to the one ormoreCLTwooden framework elements
(208) through a fixingmeans comprising at least one
of a glue joint, a screw joint and a bolt joint.

11. A building (600) for housing electrical power equip-
ment (602), said building (600) comprising a floor
(604) and a superstructure (606) comprised by walls
(608) anda roof (610), andcharacterized in that the
floor (604) comprises a floor framework (612, 202)
according to any one of claims 1‑10.

12. A building (600) according to claim 11, comprising
electrical power equipment (602) arranged on the
floor (604) and attached to the floor (604) by means
of bolt joints.

13. A building (600) according to claim 12, wherein the
electrical power equipment (602) exerts a pressure
of at least 500 kg/m2 on the floor (604).

14. A building (600) according to any one of claims
11‑13, wherein the one or more CLTwooden frame-
work elements (612) form a continuous sheet defin-
ing a floor area of at least 10 m2.

15. Abuilding (600) according to claim 12 or 13, wherein
the electrical power equipment (602) is a low-med-
ium-high voltage equipment.
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