STRUCTURAL ASSEMBLIES FOR BUILDING CONSTRUCTION FIELD OF THE INVENTION [1] The
present invention is in the field of building construction. In particular, the present invention relates to the
manufacturing and fitting of sub-frames for doors and windows. BACKGROUND OF THE INVENTION [2]
A sub-frame is a structural component in a construction site, and often used for structures such as doors

or windows. Such S”Wﬂ@é?@f?ﬂf%ﬁvﬁ@ﬂ%@‘wwmﬁﬂ@ grpﬁgt@flmiﬂwin an outer frame or

unit body to and configured to support the outer frame. Typically, sub-frames are used as an intermediate
structural support between the outer frame (that supports a door or a window) and the brick mortar. [3]
Traditionally, sub-frames have been manufactured from timber. However, such timber sub-frames have
certain disgfyHagesnvengIdple, the timber sub-frames are vulnerable to moisture and other pests
that may eventually degrade the whole sub-frame and thereby make the outer frame and the whole door
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holes made to the sub-frame may weaken them after each re-use. [4] Present day timber sub-frames are
mounted on a brick wall via the mortar. Such assembly methods have several disadvantages. First, the
mortar used for bonding the brick wall and the timber sub-frame do not adhere well. Second, excess
moisture HSRERSROWNDbaEMBen subNTeoNe and degrades the stability of the timber sub-frame since mortar
is a mixture of lime or cement, sand and water. [5] Further, the use of adhesives and other
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e pric m[) ar.
recyclable material.

[003] Traditionally, sub-frames have been manufactured from timber. However, such timber sub-
frames have certain disadvantages. For example, the timber sub-frames are vulnerable to moisture and
other pests that may eventually degrade the whole sub-frame and thereby make the outer frame and
the whole door or window assembly unstable. Further, during re-use of outer frames, for example,
during the change of the outer frame, timber sub-frames are limited by their ability to sustain re-use.
For example, repeated holes made to the sub-frame may weaken them after each re-use.

[004] Present day timber sub-frames are mounted on a brick wall via the mortar. Such assembly
methods have several disadvantages. First, the mortar used for bonding the brick wall and the timber
sub-frame do not adhere well. Second, excess moisture seeps into the timber sub-frame and degrades
the stability of the timber sub-frame since mortar is a mixture of lime or cement, sand and water.

[005] Further, the use of adhesives and other non-mechanical fixing techniques on the timber sub-
frames may also act as an impediment to the future re-use or recycling of timber sub-frames.

[006] Therefore, there is a need for an alternate material as well as improved sub-frame structural
assembly, which must at the same time maintain the stability of the structure. Further, there is a need
for the re-use such sub-frames in a way that avoids constant refurbishment during building construction
or during renovation works. There is also a need to use recyclable material.



BRIEF DESCRIPTION [7] Briefly, a structural assembly comprising a sub-frame element is presented.
The structural assembly comprises a sub-frame element, wherein the sub-frame element further
comprises a metal sub-frame having a first side configured to be affixed on to a wall and a second side
configured to accommodate a main frame. The metal sub-frame comprises two or more projections, a first
projectiopgeriistyesgp bRId a fixing flange and a second projection configured to hold a template flange,
the first and the second projections having longitudinally extended grooves, and the metal sub-frame
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outer edge, the tapered outer edge configured to accommodate fasteners. A plurality of the sub-frame

sets are disposed at regular intervals around an opening, each sub-frame set comprising two metal sub-

frames disposed substantially parallel and held by the template flange.

BRIEF DESCRIPTION OF THE DRAWINGS

[009] These and other features, aspects, and advantages of the present invention will become better
understood when the following detailed description is read with reference to the accompanying
drawings in which like characters represent like parts throughout the drawings, wherein:

[0010] FIG. 1 is an exploded view of a sub-frame assembly according to an embodiment of the
invention;

[0011] FIG. 2 is an assembled view of the sub-frame assembly around an opening according to an
embodiment of the invention;

[0012] FIG. 3 is a profile view of the assembled sub-frame element on to a wall according to an
embodiment of the invention;



[0013] FIG. 4 is a cross-sectional top view of an assembled sub-frame element within the opening
according to an embodiment of the invention; [0014] FIG. 5 is a detailed profile view of the metal
sub-frame according to an embodiment of the invention. DETAILED DESCRIPTION [0015] FIG. 1
illustrates an exploded view of a sub-frame assembly according to an embodiment of the invention. The
sub-frame assembly 10 includes a sub-frame element 12, wherein the sub-frame element 12 further
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configured to host a door or a window. [0016] Metal sub-frame 14(16) further includes two or more
projections, wherein a first projection 26(28) is configured to hold a fixing flange 34(36) and a second
projectiorﬁo%‘téi)"fs 2dhfgiiraliet Holdeatethplatee MaRGE S8R AT tRENh LR, THETERT*HAAGE® may
also refeftsHi€fhl brackets or any mechanism configured to fasten securely any two disjoint objects. The
first and the second projections 26(28), and 30(32) are longitudinally extended grooves disposed
respectively on the metal sub-frames 14,16. The metal sub-frame comprises a hollow structure 42,44,
and a tageret! ERYREABTION1 7] The sub-frame element 12 further comprising the metal sub-frame 14
(16), the fixing flange 34 (36), and the template flange 38 (40) are disposed around an opening that is
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Alternatively, in another embodiment, the fixing flange may include a projection at one end where the
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14,16. The metal sub-frame comprises a hollow structure 42,44, and a tapered edge 46,48.

[0017] The sub-frame element 12 further comprising the metal sub-frame 14 (16), the fixing flange 34
(36), and the template flange 38 (40) are disposed around an opening that is configured to receive the
main frame 22, the main frame further configured to hold a door or a window. An architrave 21 (23)
may be disposed around the metal sub-frame 14 (16) for the purposes of a better facade such that the
architrave conceals the fixing arrangement of the metal sub-frame 14 (16). The fixing flange 34 (36) is
configured to be grouted within the wall and the template flange 38 (40) configured to maintain
constant distance between a sub-frame set having two metal sub-frames 14 and 16. Alternatively, in
another embodiment, the fixing flange may include a projection at one end where the fixing flange is
fastened to the metal sub-frame such that the projection is configured to accommodate grouting on
various sizes of wall thickness, for example, on a marble wall or on a brick wall that have different
thickness and shape.

[0018] The structural assembly 10 is disposed around the opening comprises multiple sub-frames sets,
each set comprising two metal sub-frames 14,16 disposed substantially parallel to each other on the
opening.

[0019] FIG. 2 is an assembled view of the sub-frame assembly around an opening according to an
embodiment of the invention. The structural assembly 50 includes multiple sub-frame elements of FIG.
1 disposed around the opening 52. For example, in one embodiment, sub-frame elements 12, 56-68



embodiment of the invention. The structural assembly 50 includes multiple sub-frame elements of FIG. 1
disposed around the opening 52. For example, in one embodiment, sub-frame elements 12, 56-68
includes fixing flanges 34, 70-82 grouted to the wall 54 around the opening 52. Each sub-frame element
12, 56-68 are mounted with the support of detachable template 51 that is generally configured to be
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example, the metal sub-frame may be recycled for further use after decommissioning.

[0023] Advantageously, such metal sub-frames completely eliminate pests and moisture related
problems associated with the traditional timber sub-frames. Further, as the timber sub-frames are
replaced with metal sub-frames, it is more rugged in construction and easy to re-use, wherein multiple
fix and remove operations of main frame may be performed without damaging the metal sub-frame. It
may be noted that the proper grouting may be ensured during installation of such metal sub-frames as
they are not continuously disposed around the opening. Further, the metal sub-frames are stronger in
construction, and therefore continuous lay out of the metal frame around the opening is not required,
thereby saving on material costs.



[0024] While only certain features of the invention have been illustrated and described herein, many
modifications and changes will occur to those skilled in the art. It is, therefore, to be understood that the
appended claims are intended to cover all such modifications and changes as fall within the true spirit of
the invention. CLAIMS The invention claimed is: 1) A structural assembly comprising a sub-frame
element, wherein the sub-frame element comprises a metal sub-frame having a first side configured to be
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sub- fram%oglb?ﬁg?ﬁ'&ﬁ"rﬂf}?%mg the metal sub-frame, the fixing flange, and the template flange is disposed
around an opening configured to receive the main frame, the main frame further configured to hold a door
or a window, the fixing flange configured to be grouted within the wall and the template flange configured
to maintain constant distance between two metal sub-frames, wherein the structural assembly disposed
around the opening comprises a plurality of the metal sub-frames, each sub-frame element comprising
two metal sub-frames disposed substantially parallel to each other. 2) The structural assembly according
to claim 1, wherein the metal sub-frame is made of a recyclable material. 3) The structural assembly
according to claim 1, wherein the metal sub-frame is configured for reuse such that the main frame can
be fixed and removed multiple times.



4) The structural assembly according to claim 1, wherein the fixing flange and the template flange are
configured to accommodate different size and shape of the wall. 5) The structural assembly according to
claim 1 further comprising a detachable template configured to be removed after fixing and curing of the
sub-frame element. 6) The structural assembly according to claim 1, wherein the metal sub-frame is
made frogy gRsextrusion process. 7) A sub-frame assembly comprising: a metal sub-frame having a
hollow central core and at least two projections, a first projection configured to be affixed to a wall, and a
second praesiientsmigined te hold a template flange; a stopper groove longitudinally disposed on the
length of the metal sub-frame and configured to secure the metal sub-frame to the wall; a fixing flange
configured to bergsoutedr-odniestheblyatbamndidingly kixedriontheltinsé pyoyeeiten, and thie-iemplatenflenge
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accomm(ﬁg&t&rg?e%rt?&eggﬁﬁgured to hold a fixing flange and a second projection configured to hold a template
flange, the first and the second projections having longitudinally extended grooves, the metal sub-frame
comprising a hollow structure tapered on one edge,

wherein the sub-frame element comprising the metal sub-frame, the fixing flange, and the template
flange is disposed around an opening configured to receive the main frame, the main frame further
configured to hold a door or a window, the fixing flange configured to be grouted within the wall and
the template flange configured to maintain constant distance between two metal sub-frames,

wherein the structural assembly disposed around the opening comprises a plurality of the metal sub-
frames, each sub-frame element comprising two metal sub-frames disposed substantially parallel to
each other.

2) The structural assembly according to claim 1, wherein the metal sub-frame is made of a
recyclable material.

3) The structural assembly according to claim 1, wherein the metal sub-frame is configured for re-
use such that the main frame can be fixed and removed multiple times.

4) The structural assembly according to claim 1, wherein the fixing flange and the template flange
are configured to accommodate different size and shape of the wall.

5) The structural assembly according to claim 1 further comprising a detachable template
configured to be removed after fixing and curing of the sub-frame element.

6) The structural assembly according to claim 1, wherein the metal sub-frame is made from an
extrusion process.

7) A sub-frame assembly comprising:

a metal sub-frame having a hollow central core and at least two projections, a first projection configured
to be affixed to a wall, and a second projection configured to hold a template flange;

a stopper groove longitudinally disposed on the length of the metal sub-frame and configured to secure
the metal sub-frame to the wall;

a fixing flange configured to be grouted onto the wall and firmly fixed to the first projection, and the
template flange configured to hold a sub-frame set to maintain a constant distance between the two
metal sub-frames,



a plurality of the sub-frame sets disposed at regular intervals around an opening, each sub-frame set
comprising two metal sub-frames disposed substantially parallel and held by the template flange. 8) The
sub-frame assembly according to claim 7, wherein a main frame is disposed on the subfra me assembly.
9) The sub-frame assembly according to claim 8, wherein a door or a window is disposed on the main

frame. wherein the metal sub-frame having at least one tapered outer edge, the tapered outer edge configured
to accommodate fasteners;

a plurality of the sub-frame sets disposed at regular intervals around an opening, each sub-frame set
comprising two metal sub-frames disposed substantially parallel and held by the template flange.

8) The sub-frame assembly according to claim 7, wherein a main frame is disposed on the sub-
frame assembly.

9) The sub-frame assembly according to claim 8, wherein a door or a window is disposed on the
main frame.



