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| MODULAR FORM ASSEMBLY FOR CONCRETE STRUCTURE

'BACKGROUND OF THE INVENTION

1. Field of the Invention
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

- coupled detachably side by side to one another to

constitute a desired dimension qf common form plane for
forming a concrete structure. |
2. Description of the Related Art

‘The improvement of this invention is directed to a

conventional form assembly, as shown in Fig. 1, for

forming a concrete  structure. The conventional form

"assembly, which has been disclosed in U.S. Patent No.

4,957,272, includes vertical form plates (Al),
vertical backing frames (A2), -and horizontal

reinforcement channel members (A3) which are coupled

‘detachably to one another ahd which are then attached

detachably to upper and lower edges of the form plates
(Al1). The backing frames (A2) are ﬁounted detachably
betweeh the horizontal reinfofcement chanhel members
(A3) behind the form plates (Al). In order to further
reinforce the forﬁ plates (Al), the.conventional fo:m'_
assembly, when ih practical application, fﬁrther
includes severai.horizdntél reinforcément rods (A4),
as Shbwn in Fiés, 2“and 3, lwhich are moﬁnted_
threadably to the backing frames (A2) to press against
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the rear faces of the form plates (Al) in order to_

-

increase the contact areas between the form plates (Al)

‘and the backing frames (A2), thereby preventing

deformation of the form plates (Al) during use.
Referring again to Fig. 1, the form plates (Al)
have pbsitioning holes (AS) fofmed therethrouéh at
predetermined positions where, when any two form
plates (Al) are located face to face, the positioning
holes (AS) can be aligned with each other. 1In order to

maintain two opposite form plates (Al) at a-

predetermined space into which concrete is poured, the

conventional form assembly further includes several
positioning bars (not shown), each of which havinq'its
two end portlons mounted respectlvely within the
allgned posxtlonlnq holes (AS5) of the opposxte form
plates (Al). 1In this way, the predetermlned.space
betﬁeen the opposite form plates (Al) can be
maintained.

The drawbacks of the conventional form assembly-
are as follows:

1. A relatively large number of parts is

'requi:ed, such as the form plates (Al), the backing

frames (aA2), - the'?einforcement channel members (A3)
and the reinforceﬁent rods (A4), ¢to censtitute the
conventional form assembly. Thus, it is quite
compllcated and difficult to assemble or disassemble

these parts when in use. _
eet Has Been. Replaced
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2. Because the dimensions of the form plates (Al)
are relatively large; the form plates (Al) can only be
applied fbr férming wider walls, such as partition
walls (Bl), as shown in Fig. 4.' When applylnq the

form plate (Al) to form narrower walls, - such as the

narrow walls (B3) at the aisles (B2) or at the vent

passageway (B4), the form plate (Al) has to be cut to
£it the dimensions of the narrow walls (B3). This may'
result in waste of material. Therefore, bricks are
S£ill émployed to constitute the.narrow walls (B3).

3. To'fdrm variable dimensions of-'partition

walls (Bl1) for use in different floors of a building, -

' some of thé form plateé (Al) have to be cut so aé to

allow ;Qe assembly of the modified and original form
plates'(Al) to obtain the desired partition walls (Bl).
This resﬁlts in waste of time and material. Iﬁ
addition; due to the change in the dimepsions 6f the
form plates (A1), alignhent_of the positioning holes
(A5) at the opposi;e form plates (Al) cannot be
maintaihed. Accordingly, severai additional

positioning holes (AS) have to be provided again in_

"some of the form plates (Al) sc -as to mount the

positioning bars. At the same time, the original

positioning holes (AS) have to be filled. Thus, it is

guite ihconvenient to assemble the modified and
original form plates (al). _
Sheet Has Been Replaced
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SUMMARY OF THE INVENTION

Therefore, the.mAin objective of the present

invention is ‘to provide a modular form assembly which

includes a plurality of vertical channel pieces that

can be coupled easily and detachably side by side to

one another in order to constitute a desired dimension

of a common form plane for forming a'concrete
struéture.

Ahother objective of the presént invention is to
provide a modular form assemblf which further includes
a plurality of horizoﬁtal reinforcement units that can
be connected detachably to one another and that can be

attached detachably to the coupled channel pieces so as

“to reingorcé and keep the coupled channel pieces in

their common form plane during use.

According to this invention, a modular fofm
assembly includes a plurality of vertical channel
piéces which are coupled detaéhably sidé by side to one
another, and a plurality of horizontal reinforcement
units whicﬁ are connected detachably to one another.

Each of the channel piéces includes two opposing
vertical walls, and an intermediate vertical wall
which interconnects the verticai walls and which serves
as a form wall. The vertiéal walls of ﬁhe éhannel'
pieces&abut agéinst and are attached respectively and

detachably to any adjacent two of the vertical walls so
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as to arrange the forh-walls in a side-to-side
contiguity, thereby-piacing the form walls in a common
vertical plane.

The reinforcement units abut against and are
connected detachably to the vertical walls opposite to
the form walls so as to keep the form walls in the
common vertical plahe} Each of the reinforcement units
inciudes a horizontal plate which has two opposing
sides pafallel to the form walls and two other opposing
sidee parallel to the verticai walls. Each of the
reipforcemeﬁt units further includes first flanges
which extend vertically from the opposing sides of the
hofizontal'plate, and second flanges whieh'exfend
vertlcally from other opposing sides of the horlzontal

plate. Each of the second flanges abuts agalnst and is

- connected detachably to the adjacent one of the second

flanges. The vertical walls and the form wall of each

of the channel pieces are formed integrally with each

‘other.

In addition, each of the channel pieces has a

rib formed on one of the vertical walls thereof, and

a groove formed in the other one of the vertical walls.

Accordingly, the channel pleces are lnterlocked via

'the ribs and the grooves.

Preferably, each of the relnforcement units

'further includes a cover plate which opposes the

horizontal plate and which is spanned'on and secured to

S —————
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the first and second flanges. Each of the

‘reinforcement units has four corners adjacent to a

respective one of the second flanges thereof. Each of
the reinforcement units has recessed portions in areas

adjacent to the four corners where the first flanges

'meet the horizontal plate and the cover piate.

Accordlngly, the adjacent second flanges can be
connected to each other by means of bolt elements which
can pass through the adjacent second flanges from the
recessed portlons. .
BRIEF DESCRIPTION OF THE DRAWINGS

Other features and.adVantages of this invention
wiil become apparent in the foilowing detailed
description of the preferred embodiments of this

inventicn, w1th reference to the accompanylng

- drawings, in which:

Fig. 1 is a perspective view showing a
conventional form assembly;

Fig. 2 is a schematic view illustrating

reinforcement rods of the conventional form assembly;

Fig. 3 is an elevational side view showing the
reinforcement rods of the conventional form assembly;
Fig. 4 illustrates a floor layout of a building

which uses the conventional form assembly in its

partition walls;
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Fig. 5 is a perspective view showinq the first

preferred embodiment of a modular form assembly of this

-invention;

'Fig. 6 is a perspective view showing a vertical
channel piece-of_the modular form assembly according to
this invehtion; | .

Fig. 7 is a schematic view illustrating how
horizontal reinforcement units of the modular form
assembly are attached detachably to the vertical
channel pieces in accordance'wirh.this invention;

Fig. 8 is a schemaﬁic ;iew illustrating how the
modular form.assembly is applied to form a concrete
structﬁre in accordance with this inVention; '

Fig. 9 is a perspective view showing the second
preferree embodiment of a modular form assembly of this
inventien; and

Fig. 10 is a perspective.view'showihg a

- modified vertical channel piece of the modular form

assembly.aqcording to the third preferred'embodiment of

this invenﬁion. _ | |

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMEﬁTS
Referring to Fige. 5 and 8, the first preferred

embodiment of a modular form assembly accordlng to this

invention includes 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

This Sheet Has Been RTI aced
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one another. The connected horizontal reinforcement

units 2 are then.attached detachably to the vertical

channel pieces 1 in a manner that will be described in

the follow1ng paragraphs.

Referrlng to Figs. S5 and 6, each of the channel ..

pieces 1 1ncludes two opposing vertical walls 12 and an
intermediate vertical wall which interconnects_the
vertical walls 12. The intermediate vertical wall
serves as a form wall 11. To interconnect the channel
ﬁieces l; the vertical walls i2 of the channel pieces
1 .abut against and are theﬁ attached.respectively and
detachably to any adjacent two of the vertical walls 12
by means of bolt elements 31, as shown in Fig: 7,
that-ex?end through aligned holes 14 on the attached
verticai walls 12. In this way, the form walls 11 can
be arranged in a side;to-side contiguity so as to place
the form wal;s 11 in a common vertical plane.'

Then, two common vertical élanes are located face
to face at a predetermined space as shown in Fig. 8,
into which concrete is poured for forming a concrete

structure. In addltlon, some of the vertical walls 11

"have p051tlon1ng holes 15 (see Figs. 5 and 6) formed

therethrough at predetermined positions where the
positioning holes 15 on some of the opposite vertical

walls 11 can be aligned with each other in order to

mount positioning bars 35 within any aligned

positioning holes 15 in a known manner. Thus, the
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predetermined space between the opposite common
vertical planes can be maintained when the cbncrete.is
poured thereinto. - |
The channel pieces 1 can be manufactured.in
different dimensions. For example, the vertical walls
11 can be made to have widths of 100 mm, 120 mm, 140
mm, 160 mm, 180 mm and 200 mm.. Accordingly, channel
pieces i with.different dimensions can be applied to
form walls with desired dimensions, such as the narrow
walls at the narrow aisles or %t'the vent passageways.
In additionp. the vertiéal walls 12 of the channel
pieces 1 can further function as reinforcing parts to
avoid verticél bend of.the form walls 11 during use.
| Referrihg again,ﬁo Figs. 5 and 7, each of the
channel'pieceé 1 further includes a pair of eiongated
blocks 13 secured respectively to two opposite inner
sides of the vertical walls 12 adjacent to the rear end

faces 121 of the vertical walls 12. ~ Each of the

‘reinforcement units 2 includes a horizontal plate 21

which has two opposing sides paréllel to the form walls
11 and two other oppoéing sides parallel to the
vertical walls 12. Each of the reinfqrcement unit; 2
fﬁrther.includes two first flahges.23 which extend
respectively and vertically from the opposing sides of
the horizontal plate 21; and twb second flanges 22
which exténd respéétively and Qertically from the other

opposing sides of the horizontal plate 21. The second

This Sheet Has Been Replaced
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‘flanges 22 of the reinforcement units 2 abut against

' and -are’ connected detechably to any adjacent two of the

second flanges 22 by means of bolt elements.34 (see
Fig. 7) which extendzthrough aligned holes 24 on the
abuttinq second flanges 22. In this way, the
reinforcement ﬁnits 2 can be coupled detachably fo-one
another. One of the first.flanges 23 of each of the
reinforcement units 2 abuts against and is coﬁnected
detachably to the elongated blocks 13 of the vertical
walls 12 by means of bolt eiements 32 and washer

elements 33 (see Fig. 7) in suchla manner that each

bolt element 32 extends through the corresponding

"washer element 33 to engage a hole 25 in the first

'flange 23. Each washer element 33 is retalned by the

correspondlng elongated block 13 and depresses against
the corresponding first flange 23 by means of a
respectiye one of the bolt elements 32 in a knewn
manner so as to fix the reinforcement units 2 on the
channel pieces 2, thereby maintaining.the form walls

11 in their common vertical plane and avoiding

_horizontél-bend of the form walls 11 during use. Since

the modular form assembly of this invention includes
only two main parts, the channel pieces and the
reinforcement units, it is quite easy and convenient

to install or ‘dismantle the modular form assembly.

- This:Sheet Has Been Reﬂlaced :

HII|I|| MW




10

15

,20

28

It is noted that, if the vertical walls 12 are

manufactured tb have a larger thickness, the first

flanges 23 can be connected directly to the rear end

faces 121 of the wvertical walls 12 by means of bolt

elements without the need for using the washer elements
33 and the elongated blocks 13. Each of the bolt

elements extends through the first flange 23 of the

| corresponding vertical wall 12 to engage the

corresponding rear end face 121 in a known manner so as
to fix the reinforcement units é to the channel pieces
1. |

'Fig. 9 shows the modified reinforcement units 4
of the second preferred embodimént of a modular form.
assembly according to this invention. As shown,  each
of.thé ﬁodified reinforcement units 4 includes a
horizontal platé 41,' two first flanges 42 formed
respecéively-and vertically on two opposite sides of
the .horizontal plate 41;, two second flanges 43 formed
respectively and vertically on two other opposite sides
of the horizontal'plate 41, énd a cover plate 41'

spanning and secured to the first and second flanges

' 42, 43 opposite to the horizontal plate 41. ©One of the

first flanges 42 of each of the reinforcement units 4
is.attachéd detachably to.the'Vertical walls of ﬁhe'
channel piéces in a manner similar to that taught_in
the first preferfed embodiment. The éddiﬁional cover .

plates 41' can further provide a reinforcing effect for

- - This Sheet Has Been Replaced
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the channel pieces during use. Each of the
reinforcement units 4 further has recessed portions 44
in areas, adjacent to eight corners of the box-like

reinforcement unit 4, where the first flanges 42 meet

the horizontal plate 41 and the cover plate 41°'.

Accordingly, the recessed portions 44 can facilitate
installation of bolt elements (not shown) within any
allgned holes 45 of the adjacent second flanges 43 so
as to lnterconnect the ad]acent second flanges 43.

Fig. 10 shows a modlfled channel piece 5 oﬁ the
third preferred embodiment of a modular form assembly
according to this invention. As shbwn, the
intermediate form wall 51 and the opposite vertical
walls 5%, 53 of the-modified channel piece 5 are.formed
-integraiiy with each other and can be made of aluminum
or an aluminum alloy. The modified channel piece 5
further has a rib 54 formed on the vertical wall 52,

and a groove portion 55 formed in the vertical wall 53.

.Accordlnqu, the rib 54 of each of the channel pieces

5 can engage the groove portxon 55 of the adjacent one
of the channel pieces 5 so as to facilitate

interlocking of the channel pieces 5 during assembly.

. In addition, the rib 54 still has holes 56 formed

therethrough and aligned respectively with holes 57 in
the groove poftion 55. Accordingly, - the rib 54 and

the gfoove portioniSS can be further positioned by
»

' means of bolt eleménts in a manner similar to that

hﬂet Has Been Rcraced
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described beforehand. The vertical walls 52, 53 still

have elongated blocks 58, 59 formed integrally on the

rear end faces thereof for abutting against and
connecting the first flénqe of the corresponding
:einforcemenﬁ uhit (not shown).

It is'noﬁed that, to avoid adhesion of éartly
dry concrete to the férm walls which affects the
appearance of the concrete structure when dismantling
the modular form.assembly, each of the form walls is
coated wifh.g layer.of protécti#e film, such.as_
lacquer, in order toﬁfécilitate femoval of the form
walls from the concrete s;ructure. In this invention,
the protective film is made of an epoxy resin. '

Wh;le the present invention has been described in

connection with what is considered the most practical

‘and preferred embodiments, it is understood that this

invention is not limited to the disclosed embodiments
but is intended to cover various arrangements included
within the spirit and scope of the broadest

interpretations and equivalent arrangement.
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1. A modular form assémbly comprising:

a pluraiity of vertical channel pieces coupled

~detééhably side by side to one another, each of said

channel pieces including two opposing vertical walls,

and an intermediate vertical wall which intercoﬁnects

said vertical walls and which serves aé a form wall,

said vertical walis-of said channel pieces abutting
against and being attached respectively and detachably
to adjacent two 6f said verticai walls so és to arrange
said form walls in a side-to-side contiguity, thereby
placing said form walls in‘a common vertical plang;

and

a ?lurality of horizontal reinforcement units
interhéﬁnected detachably to each other, said
réinforcément_units abutting against and being
connected detachably to said vértical walls.opposite to
said form walls so as to keep said form walls in said
common vertical plane, each of said reinforcement
units including a horizontal plate thch has two
opposing sides paréllel to said form walis and two
other. opposing sides parallel to said vérticai walls,
each of said reinforcement units further including
first flanges which extend vertically from said
opposing sides oﬁ.said.horizontél plaﬁe, and second
fianges which extend vertically from said- other

T
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opposing sides of séid horizontal plate;- each of said

second flanges abutting against and being connected

detachably to an adjacent one of said second flénges.
2. A modulér form assembly as claimed in Claim 1,
wherein said vertical:walls and said form wall of e;éh
of said channel pieces are formed integrally-with each
other. |

3. A modular form assemblj as claimed in Claim 1,
wherein each of said channel pieces has a rib formed |
on one of said'vertical walls'thereof, and a groové
portion formed in the other one of said vertical walls,
whereby said channel pieces are interlocked via said

ribs and said groove portions..

4. A modular form assembly as claimed in Claim 1,

wherein‘said channel pieces are made of aluminum.

5. A modular form assembly as claimed in Claim 1,
where;n said channel pieces are made of an aluminum
alloy.

6. A modular form assembly as claimed in Claim 1,
wherein each of said form walls is coatéd with a layer

of protective film.

7. A modular form assembly as claimed in Claim 6§,

wherein said protective film is made of an epoxy resin.

8. A modular form assembly as claimed in Claim 1,

wherein each of said reinforcement units further

This Sheet Has Been Reﬂlaced -
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includés a ¢dvér plate which opposes said horizontal
plate and which spans.on and is secured to said first
and second flanges.

9. A modular form assembly as claimed in claim 8,
wherein-each of said reinforcement units has four
corners adjacent to a respective one of said éecond
flahgeé thereof, each of said reinforcement units
having recessed portions in areas adjacent to said four
corners where_said first flanges meet said horizontal
plate and said cover piate, 'whereby said adjacent

second flanges are interconnected to each other by bolt

“elements which can pass through said adjacent second

flanges from said recessed portions.
10. “A modular form assembly as claimed in Claim 1,
wherein some of said form walls have positioning holes

formed therethrough at predetermined positions.
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