
-1-                MODULAR FORM ASSEMBLY FOR CONCRETE STRUCTURES
This invention relates to a form assembly, more         particularly to a
modular form assembly which has a         plurality of vertical channel
pieces that can be  5     coupled detachably side by side to one another to
constitute a desired dimension of common form plane for         forming a
concrete structure.            Referring to Figures 1 and 2, a modular form
assembly described in co-pending Singapore Patent  10    Application No.
9600159-9 by the applicant is shown to         include a plurality of
vertical channel pieces 1 which         are coupled detachably side by side
to one another, and         a plurality of horizontal reinforcement units 2
which         are connected detachably to one another and which are  15
attached detachably to the vertical channel pieces 1. 



Each of the channel pieces 1 includes two opposing         vertical side
walls 11 and an intermediate vertical         form wall 10 which
interconnects the side walls 11. The         side walls 11 of each channel
piece 1 abut against and  20     are attached detachably to the side walls
11 of         adjacent two of the channel pieces 1 such that the form
walls 10 can be arranged in a side-to-side contiguity         in order to
place the form walls 10 in a common         vertical plane. Each of the
channel pieces 1 further  25     includes a pair of elongated blocks 12
secured         respectively to two opposite inner sides of the side
-2-         walls 11 adjacent to the rear end faces of the latter.
Each of the reinforcement units 2 is connected  



detachably to the elongated blocks 12 of the side walls        11 by means
of bolt fasteners (not shown) so as to  5     maintain the form walls 10 in
their common vertical        plane and avoid horizontal bend of the form
walls 10        during use.           The channel pieces 1 can be
manufactured in        different dimensions. For example, the form walls 10
10    can be made to have widths of 10 cm, 12 cm ... 20 cm.
Accordingly, channel pieces 1 with different dimensions        can be
applied to construct walls with desired        dimensions, such as the
narrow walls at the narrow        aisles or at the vent passageways. In
addition, the  15    side walls 11 of the channel pieces 1 can further
function as reinforcing parts to avoid vertical bend of        the form
walls 10 during use.           When constructing a concrete wall, two
common        vertical planes are located face to face to form a  20
predetermined space, as shown in Figure 2, into which  



concrete is to be poured. The form walls 10 have        positioning holes
101 (see Figure 1) formed        therethrough at predetermined positions
for alignment        with the positioning holes 101 in the opposite form
25    walls 10 in order to mount positioning bars 13        therewithin.
Thus, the predetermined space between the
-3-          opposite common vertical planes can be maintained when
concrete is poured thereinto.            Note that the positioning holes
101 in the opposite         common vertical planes must be aligned to
facilitate  5      securing of the latter by means of the positioning bars
13. Since the positioning holes 101 are usually formed         beforehand,
misalignment of the positioning holes 101         cannot be entirely
avoided when the common vertical 



planes are installed. Thus, although the modular form  10     assembly is
quite easy and convenient to install or         dismantle since it includes
only two main parts, e.g.         the channel pieces 1 and the
reinforcement units 2,         there may be a need to provide additional
positioning         holes 101 in the form walls 10 and to fill in the  15
original positioning holes 101. Furthermore, frame         units (not
shown) for a window or door are usually         provided between the common
vertical  planes prior to         pouring of concrete. If the frame units
block the         positioning holes 101, the positioning bars 13 cannot  20
be installed unless additional positioning holes 101         are formed.
Therefore, the object of the present invention is         to provide a
modular form assembly which facilitates         the installation of
positioning bars so as to overcome  25     the drawbacks described
beforehand.   



-4-            According to the present invention, a modular form
assembly includes a plurality of vertical channel        pieces coupled
detachably side by side to one another.        Each of the channel pieces
includes two opposing  5     vertical side walls and an intermediate
vertical form        wall which interconnects the side walls. The side
walls        of each of the channel pieces abut against and are
attached detachably to the side walls of adjacent two        of the channel
pieces such that the form walls are  10    arranged in a side-to-side
contiguity in order to place         the form walls in a common vertical
plane. Each of the         form walls is formed with at least one
through-hole         therethrough. Each of a plurality of cover plates is
mounted removably on one of the form walls to cover a  15    respective one
of the through-holes. At least one of 



the cover plates is formed with at least one         positioning hole
therethrough.            Other features and advantages of this invention
will become apparent in the following detailed  20     description of the
preferred embodiments of this        invention, with reference to the
accompanying drawings,         in which:             Figure 1 is a rear
perspective view showing a         modular form assembly disclosed in
co-pending Singapore  25     Patent Application No. 9600159-9 by the
applicant;                                      -5-              Figure 2
is a schematic view illustrating how the         modular form assembly of
Figure 1 is applied to form a         concrete structure;            Figure
3 is a perspective view illustrating vertical  



5      channel pieces of a modular form assembly of this         invention;
Figure 4 is a rear view of the first preferred         embodiment of a
cover plate of the modular form         assembly of this invention;  10
Figure 5 is a sectional view illustrating how the         cover plate of
Figure 4 is installed on one of the         vertical channel pieces of
Figure 3;            Figure 6 illustrates the second preferred embodiment
of a cover plate according to the present invention;  15        Figure 7 is
a rear view of the third preferred         embodiment of a cover plate of
the modular form         assembly of this invention;            Figure 8 is
a rear view of the fourth preferred         embodiment of a cover plate of
the modular form  20     assembly of this invention; and             Figure
9 is a perspective view illustrating how the         modular form assembly
is applied to form a concrete  



structure in accordance with this invention.            Before the present
invention is described in greater  25     detail, it should be noted that
like elements are         denoted by the same reference numerals throughout
the                                      -6-         disclosure.
The improvement of this invention is directed to the        modular form
assembly disclosed in co-pending Singapore        Patent Application No.
9600159-9 by the applicant. The  5      entire disclosure of the co-pending
Singapore patent         application is incorporated herein by reference.
As shown in Figure 3, the modular form assembly of         this invention
includes a plurality of vertical channel         pieces 1' which are
coupled detachably side by side to  10     one another. A plurality of
horizontal reinforcement 



units (not shown) are connected detachably to one         another and are
attached detachably to the vertical         channel pieces 1'.
Each of the channel pieces 1' includes two opposing  15     vertical side
walls 11 and an intermediate vertical         form wall 10' which
interconnects the side walls 11.         The side walls 11 of each channel
piece 1' abut against         and are attached detachably to the side walls
11 of         adjacent two of the channel pieces 1' by means of screw  20
fasteners which extend through aligned holes 110 in the        side walls
11 so that the form walls 10' can be         arranged in a side-to-side
contiguity in order to place         the form walls 10' in a common
vertical plane. Each of         the channel pieces 1' further includes a
pair of  25     elongated blocks 12 secured respectively to two
opposite inner sides of the side walls 11 adjacent to       



-7-          the rear end faces of the latter. The reinforcement
units are connected detachably to the elongated blocks         12 so as to
maintain the form walls 10' in their common         vertical plane and
avoid horizontal bend of the form  5     walls 10' during use. The
structure of and connection         among the reinforcement units, and the
connection of         the reinforcement units to the channel pieces have
been         disclosed in the aforementioned co-pending Singapore
patent application by the applicant and will not be  10    detailed herein.
The form walls 10' are formed with a predetermined         number of
through-holes 100 therethrough at         predetermined positions. In this
embodiment, each of         the form walls 10' is formed with three
through-holes  15     100. Two of the through-holes 100 are located on an
upper portion of the form wall 10'. The remaining  



through-hole 100 is formed in a lower portion of the         form wall 10'.
Preferably, the through-holes 100  are         generally oblong-shaped and
are longer in a horizontal  20     direction than in a vertical direction.
The form wall        10' is further formed with four screw holes 102 around
each through-hole 100. Cover plates 3, such as that         shown in Figure
4, are mounted removably on the form         wall 10' to cover the
through-holes 100, as shown in  25     Figure 5.
-8-          Referring to Figure 4, the first preferred         embodiment
of a cover plate 3 for the modular form         assembly of this invention
is shown to comprise a         rectangular plate body having a screw hole
31 formed on  5     each of the four corners thereof. The screw holes 31  



are to be aligned with the screw holes 102 around one         of the
through-holes 100 of the form wall 10' and         permit the passage of
screw fasteners (shown in dotted         lines in Figure 5) therethrough
for mounting removably  10    the cover plate 3 on the form wall 10'. The
cover plate         3 has a front side formed with a forwardly protruding
oblong projection 30 which has a size and shape that         correspond
with those of the through-holes 100 and         which has a thickness that
is equal to the thickness of  15    the form wall 10'. The projection 30
extends into one         of the through-holes 100 so as to fill up
completely         the latter in order to maintain smoothness at the front
side of the form wall 10', as shown in Figure 5.           When the modular
form assembly of the present  20     invention is in use, some of the cover
plates which are         in use are provided with at least one off-center
positioning hole. Referring to Figure 6, one such cover         plate 3a,
which is similar to the cover plate 3  



described beforehand, has a horizontally aligned row of  25     three
positioning holes 301, 302, 303 that are formed         through the oblong
projection 30 thereof and that are                                     -9-
equally displaced by a predetermined small distance.         The
positioning hole 301 is located closer to the         periphery of the
oblong projection 301 than the         positioning hole 303. The middle
positioning hole 302  5     is not disposed at the center of the oblong
projection         30. Thus, when the cover plate 3a is turned 180[err]
before         being mounted onto the form wall 10', the new locations
of the positioning holes 301, 302, 303, as shown by the         phantom
lines, differ from the previous locations of  10    the positioning holes
303, 302, 301, respectively.         Therefore, even though there are only
three positioning  



holes 301, 302, 303 formed on the cover plate 3a, the         cover plate
3a can provide six different locations for         permitting installation
of the positioning bars 13 (see  15    Figure 9) which are used to maintain
the predetermined         space between opposite common vertical planes
when         concrete is poured into the predetermined space. In
view of the larger number of available positioning         holes as
compared to the modular form assembly  20     disclosed in co-pending
Singapore Patent Application         No. 9600159-9, alignment of two of the
positioning         holes in the opposite common vertical planes can be
easily attained to minimize the need for providing         additional
positioning holes in the form walls 10' when  25     the present invention
is in use.                                     -10-  



Since the form walls 10' can be manufactured in        different widths,
the sizes of the through-holes 100        may vary accordingly. Thus, it is
necessary to provide        cover plates which match the through-holes 100
of the  5     narrower form walls 10'. Figure 7 shows a cover plate
3b for use with a narrower form wall 10'. The cover        plate 3b is
shown to comprise a rectangular plate body        having a screw hole 31
formed on each of the four        corners thereof, and a front side
provided with a  10    forwardly protruding oblong projection 30 which has
a        pair of horizontally aligned off-center positioning        holes
301 formed therethrough. Figure 8 shows another        cover plate 3c for
use with a narrower form wall 10'.        The cover plate 3c is shown to
comprise a rectangular  15    plate body having a screw hole 31 formed on
each of the         four corners thereof, and a front side provided with a
forwardly protruding oblong projection 30 which has an         off-center
positioning hole 301 formed therethrough. 



The positioning hole 301 of the cover plate 3c is  20     larger than those
of the previously described cover         plates to suit a thicker
positioning bar 13. Since the         number, location and size of the
positioning holes on         the form walls 10' can be varied by simply
changing the         cover plates, the adaptability of the modular form  25
assembly of the present invention when the latter is in        use can be
enhanced.                   Initially, after the modular form assembly of
this        invention has been assembled such that the form walls
10' are placed in a common vertical plane, the cover        plates 3 are
used to close the through-holes 100 on the  5     form walls 10'. Then, at
the locations where the        positioning bars 13 are to be installed, the
cover  



plates 3 are removed and are replaced by any of the        cover plates 3a,
3b, 3c shown in Figures 6 to 8.           Figure 9 illustrates the modular
form assembly when  10    applied to form a concrete structure in
accordance with        this invention. As shown, the channel pieces 1' are
coupled detachably side by side to one another in the        aforementioned
manner, and some of the cover plates 3        have been replaced by the
cover plates 3c. A grid of  15    reinforcing bars 4 and a window frame
unit 5 are        arranged on a front side of the form walls 10' of the
channel pieces 1'. When constructing a concrete wall,        an opposite
modular form assembly (not shown) is        installed such that there are
two common vertical  20    planes which are located face to face and which
form a        predetermined space into which concrete is to be
poured. The positioning bars 13 are mounted on selected        aligned ones
of the positioning holes on the common        vertical planes to maintain
the predetermined space  



25    between the opposite common vertical planes when        concrete is
poured thereinto. Preferably, the                                     - 12
-         positioning holes are threaded internally and the
positioning bars 13 are mounted threadedly in the        positioning holes.
In addition, appropriate ones of the        form walls 10' can hold the
window frame unit 5  5     temporarily in place by using screw fasteners
which        extend through the positioning holes in corresponding
ones of the cover plates 3c. In the event that there        are some
positioning holes which are not in use, these        can be blocked with
the use of stubs (not shown).  10       It has thus been shown that other
positioning holes        are readily available  for use in the installation
of        the positioning bars 13 when the window frame unit 5 or 



the reinforcing bars 4 block previously selected ones        of the
positioning holes. Therefore, there is no need  15    to form additional
positioning holes in the form walls        10'.           The advantages
and characterizing'features of the        modular form assembly of this
invention are as follows:           1. The likelihood that the positioning
holes in  20    opposite form walls are misaligned can be minimized to
result in added convenience when the modular form        assembly of this
invention is used to form a concrete        structure.           2. There
is no need to adjust the positions of the  25    opposite modular form
assemblies to align the       positioning holes thereon.
- 13 -   



3. There is no need to provide the form walls with        additional
positioning holes when door or wall frame        units are to be installed
in the concrete pouring        space.  5        4. The number, location and
size of the positioning        holes can be varied by mere replacement of
the cover        plates.      10          15        



20          25                                    - 14 -         CLAIMS:
1. A modular form assembly, comprising:           a plurality of vertical
channel pieces coupled        detachably side by side to one another, each
of the  5     channel pieces including two opposing vertical side
walls and an intermediate vertical form wall which        interconnects the
side walls, the side walls of each of 



the channel pieces abutting against and being attached        detachably to
the side walls of adjacent two of the  10    channel pieces such that the
form walls are arranged in        a side-to-side contiguity in order to
place the form        walls in a common vertical plane, each of the form
walls being formed with at least one through-hole        therethrough; and
15       a plurality of cover plates, each of which is       mounted
removably on one of the form walls to cover a        respective one of the
through-holes, at least one of        the cover plates being formed with at
least one        positioning hole therethrough wherein each of the cover
plates comprises a plate body having a front side formed        with a
forwardly protruding projection which has a size        and shape that
correspond with those of the through-holes        in the form walls and
which has a thickness that is equal        to thickness of the form walls,
the projection extending        into and filling  



- 15 -          up completely the respective one of the through-holes.
2. The modular form assembly as claimed in Claim 1,         wherein the
plate body has a plurality of screw holes         formed along a periphery
of the projection to permit passage of screw  5     fasteners therethrough
for mounting removably the cover        plate on the form wall.         3.
A modular form  assembly, comprising:            a plurality of vertical
channel pieces coupled detachably  side by side to one another, each of
said channel pieces including  two opposing vertical side walls and an
intermediate vertical form  wall which interconnects said side walls, said
side walls of each  of  said  channel  pieces  abutting  against  and
being  attached  detachably to said side walls of adjacent two of said
channel  



pieces such that said form walls are arranged in a side-to-side  contiguity
in order to place said form walls in a common vertical  plane, each of said
form walls being formed with at least one  through-hole therethrough; and
a plurality of cover plates, each of said cover plates  being mounted
removably on one of said form walls to cover a  respective one of said
through-holes, at least one of said cover  plates being formed with at
least one positioning hole therethrough  wherein said positioning hole is
[off-centered] off-set from a  center of a corresponding through-hole of
the form walls, and said  through-hole is larger than said positioning
hole.                                     15(a)            4  The modular
form assembly as claimed in 1            wherein the positioning hole is
formed through said           projection and is off-set from a center of 



a corresponding through-hole of the form walls.        5. The modular form
assembly as claimed in any of        Claims 1 to 4,  further comprising a
plurality of  15   horizontal reinforcement units  interconnected
detachably to each other and connected detachably to        the side walls
opposite to the form walls so as to        maintain the form walls in the
common vertical plane.        G. The modular form assembly substantially as
20   hereinbefore described with reference to and as        illustrated in
the accompanying drawings.        25    


