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(57) A process for forming a steel shuttering frame
for a building with a reinforced concrete structure is dis-
closed. The process comprises the following steps: (1)
setting up a supporting stand for the shuttering frame,
(2) mounting shutter plates for forming a floor portion of
the building on a top of the supporting stand, (3) mount-
ing inside shutter plates for forming inner surfaces of
side walls of the building on sides of the supporting
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stand, (4) mounting outside shutter plates for forming
outer surfaces of the side walls of the building around
the inside shutter plates, and (5) fixedly connecting the
inside and outside shutter plates together while kept
them separated from each other a predetermined dis-
tance equal to the thickness of the side walls of the
building.
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Description

FIELD OF THE INVENTION

The present invention is related to a process for
forming a steel shuttering frame for constructing a build-
ing with a reinforced concrete structure.

BACKGROUND OF THE INVENTION

A conventional shuttering frame consists of a plural-
ity of wooden shutter plates which have the following
disadvantages. Wooden shutter plates have a tendency
to be easily damaged since they are relatively weak.
Furthermore, the surface of the wooden shutter plate is
not smooth enough so that after the wooden shutter
plates are removed from the completed concrete struc-
ture, the surface of the concrete always needs further
processing, for example, plastering. Moreover, each
wooden shutter plate has a different performance about
its ability to withstand the load of concrete so that when
the concrete is poured into the conventional shuttering
frame, an unpredicted deformation of the shutter(s) may
happen, which will cause a leakage of the concrete
slurry from the shuttering frame.

The present invention is disclosed to obviate/miti-
gate the above mentioned disadvantages of the conven-
tional wooden shuttering frame.

SUMMARY OF THE INVENTION

It is an objective of the present invention to provide
a process to construct a steel shuttering frame.

A further objective of the present invention is to pro-
vide a process to construct a steel shuttering frame con-
stituted of steel shutter plates having a uniform quality
so that an unpredicted deformation of the shutter(s) will
not happen when concrete slurry is poured into the steel
shuttering frame constructed in accordance with the
present invention.

It is a further objective of the present invention to
provide a process to construct a steel shuttering frame
which has steel shutter plates each having a smooth
surface so that the completed concrete can have a
smooth surface which does not need further process-
ing.

It is still a further objective of the present invention
to provide a very efficient process to construct a steel
shuttering frame.

Further objectives and advantages of the present
invention will become apparent from a careful reading of
the detailed description provided hereinbelow, with
appropriate reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a flow chart showing the steps of a process
for forming a steel shuttering frame in accordance
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with the present invention;

Fig. 2 is a perspective, exploded view of a steel
shuttering frame constructed by the present inven-
tion;

Fig. 3 is a cross-sectional view showing a shutter-
ing frame constructed by the present invention,
wherein concrete is filled in the shuttering frame;
Fig. 4 is a plane view showing that two steel shut-
ters used by the present invention are connected
together by a plurality of connecting tabs and
screws; and

Fig. 5 is a plane view showing an alternative
embodiment of the steel shutters used by the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Refer to Fig. 1, which shows a flow chart of the
present invention for constructing a steel shuttering
frame. According to the flow chart of Fig. 1, the present
invention generally comprises seven main steps of
operation respectively indicated by reference numbers
11, 12, 13, 14, 15, 16 and 17.

Reference number 11 represents setting up a sup-
porting stand for the shuttering frame. Then, reference
number 12 refers to mounting upper shutter plates 3
(also referring to Fig. 2) for forming a floor portion of a
building on a top of the supporting stand and connecting
these upper shutter plates 3 together. Reference
number 13 refers to connecting inside shutter plates 5
for forming inner surfaces of side walls of the building
and side sheets 4 together, and, then, mounting the
inside shutter plates 5 on sides of the supporting stand
by inserting a top side extension of the side sheets 4
into a location between the top of the supporting stand
and the upper shutter plates. Reference number 14
refers to setting up outside shutter plates 6 for forming
outer surfaces of the side walls of the building. Refer-
ence 15 refers to mounting tubular spacers 7 between
the inside and outside shutter plates 5, 6. Reference
number 16 refers to extending bolts 70 from an inside of
the inside plates 5 through the tubular spacers 7 and
threadedly engaging the bolts 70 with nuts 71 from an
outside of the outside plates 6. Finally, reference
number 17 refers to tightly screwing the nuts 71 onto the
bolts 70 thereby fixedly connecting the inside and out-
side plates 5 and 6 together.

A detailed description about using the present
invention to construct the steel shuttering frame will now
be disclosed with reference to Figs. 2, 3, 4 and 5.

The present process for constructing a steel shut-
tering frame includes the following steps of operation.

The first step of the present process is to set up a
supporting stand. The supporting stand is composed of
several (four in this embodiment) sheeting supports 1,
supporting beams 2 and H-shaped reinforcing beams
20. The connections among the sheeting supports 1,
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the supporting beams 2 and the reinforcing beams 20
are obtained by bolts and nuts so that the whole sup-
porting stand can be disassembled to facilitate a trans-
portation and storage thereof. Each sheeting support 1
is divided into a rod and a base wherein the rod is
threadedly connected with the base so that the height of
the sheeting support 1 can be adjusted by screwing the
rod into or out of the base.

Then, upper steel shutter plates 3 for forming a floor
portion of a building with a reinforced concrete structure
are laid on the H-shaped reinforcing beams 20 of the
supporting stand. Each upper shutter plate 3 is config-
ured to have a generally rectangular shape with a
stepped end for cooperating with the stepped ends of
other upper shutter plates 3 to define a recess for form-
ing a beam of the building. Each upper shutter plate 3 is
arranged to closely contact and align with its corre-
sponding neighboring upper shutter plates. If there is
any gap between two neighboring upper shutter plates
3, plaster can be used to fill the gap. Each upper shutter
plate 3 has two parallel rows of holes 30 on its two lon-
gitudinal side edges. Each hole 30 is defined by a
threaded periphery. Hereafter, the holes 30 are termed
as threaded holes 30.

Thereatfter, a plurality of connecting steel tabs 31
and screws 32 are used to connect two longitudinally
neighboring upper shutter plates 3 together by extend-
ing the screws 32 through two holes 33 defining on the
tab 31 and threadedly engaging the screws 32 respec-
tively with a corresponding pair of threaded holes 30
respectively on the two longitudinally neighboring upper
shutter plates 3 (also referring to Fig 4).

Particularly referring to Fig 2, the distance between
the holes 33 of the tab 31 is designed to be the same as
that between the corresponding pair of threaded holes
30 respectively in the two longitudinally neighboring
upper shutter plates 3. The quantity of the connecting
tabs 31 necessary to be used to connect two neighbor-
ing upper shutter plates 3 together is decided by the
actual operating condition of the building. For example,
when the floor portion of the building is designed to
have a larger thickness, the quantity of the tabs 31 nec-
essary to connect the upper shutter plates 3 together
should be in a larger number accordingly thereby to cre-
ate a firmer connection between the upper shutter
plates in order to resist a larger pressure caused by the
concrete poured onto the upper shutter plates 3.

The upper shutter plates 3 can have smooth top
and bottom surfaces. Alternatively, referring to Fig. 5,
the bottom surface, which is not in contact with con-
crete, can be formed to have reinforcing ribs 301 to
enhance the rigidity of the upper shutter plates 3.

Thereafter, several side sheets 4 are brought to be
connected with inside shutter plates 5 together by a
known means, for example nuts and bolts. The inside
shutter plates 5 are used to form inner surfaces of side
walls of the building. The side sheets 4 are used to
mount the inside shutter plates 5 on sides of the sup-
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porting stand by inserting a top side extension of the
side sheets 4 into a location between the upper shutter
plates 3 and end portions of the reinforcing beams 20 of
the supporting stand (better seen in Fig. 3). Due to the
weight of the upper shutter plates 3, the side sheets 4
together with the inside shutter plates 5 can be fixed in
position. Three parallel rows of holes 50 are defined on
each of the inside shutter plates 5. Each hole 50 is
defined by a threaded periphery. Hereafter the holes 50
are termed as threaded holes 50. In a manner like the
connection of the upper shutter plates 3, two neighbor-
ing inside plates 5 are connected together by using tabs
31 and screws 32. The screws 32 extend through the
holes 33 of the tab 31 and threadedly engage a pair of
corresponding threaded holes 50 located respectively
on end sides of the two neighboring inside shutter
plates 5, wherein the end sides of the two neighboring
inside shutter plates 5 are aligned and contacted with
each other. If there is any gap exited between two
neighboring inside shutter plates 5, plaster can be used
to fill the gap.

Particularly referring to Fig. 2, each inside shutter
plate 5 has a cutout at one of its top corners. The cutout
is configurated to cooperate with the stepped end of the
corresponding upper shuiter plate 3, with which the
inside shutter plate 5 is contacted, thereby to form the
recess for forming the beam of the building.

Thereafter, outside shutter plates 6 are set up
around the inside shutter plates 5 after a necessary
reinforcement and piping for water, electric or telephone
wire has been laid around the inside shutter plates 5
and on the upper shutter plates 3. Like the inside shutter
plates 5, each of the outside shutter plates 6 also have
three parallel rows of holes 72. Each hole 72 is defined
by a threaded periphery. Hereafter the holes 72 are
termed as threaded holes 72. The outside shutter plates
6 are used for forming outer surfaces of the side walls of
the building. Two neighboring outside shutter plates 6
are connected together in a manner like that connecting
the inside shutter plates 5. If there is any gap exited
between two neighboring outside shutter plates 6, plas-
ter can be used to fill the gap. When the outside shutter
plates 6 are connected together and set around the
inside shutter plates 5 a predetermined distance which
is equal to the required thickness of the side walls of the
building, and each threaded hole 72 on the outside
shutter plates 6 is aligned with a corresponding
threaded holes 50 on the inside shutter plates 5, screws
70, nuts 71 and tubular spacers 7 are used to connect
the inside and outside shutter plates 5 and 6 together,
which will be more detailedly discussed below.

The tubular spacers 7 which have a length substan-
tially the same as the thickness of the side walls of the
building are disposed into the space between the inside
and outside shutter plates 5 and 6 to be aligned with a
selected corresponding pair of threaded holes 50 and
72. Then, the bolts 70 are brought to extend from an
inside of the inside plates 5 through the tubular spacers
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7 and threadedly engage with the nuts 71 from an out-
side of the outside plates 6. Finally, the nuts 71 are
tightly screwed onto the bolts 70 to thereby fixedly con-
nect the inside and outside plates 5 and 6 together
while, due to the action of the tubular spacers 7, the pre-
determined distance between inside and outside shut-
ter plates 5, 6 is maintained. Thus, the steel shuttering
frame in accordance with the present invention is com-
pleted.

Then, concrete can be poured on the upper shutter
plates 3 and into the space between the inside and out-
side shutter plates 5, 6 of the shuttering frame to obtain
a building structure of reinforcing concrete as shown by
Fig. 2.

After the concrete is sufficiently hard, a removal of
the shuttering frame is performed. Concerning the
removal of the shuttering frame, the first step is to
remove the supporting stand from the building site.
Then, the engagement between the screws 70 and nuts
71 is released to thereby facilitate a removal of the
inside shutter plates 5 together with the side sheets 4
and the outside shutter plates 6 from the side walls of
the side walls of the building. Finally, the upper shutter
plates 3 are removed from the floor portion of the build-
ing.

After the removal of the shuttering frame, the tubu-
lar spacers 7 remain within the side walls. Since the
tubular spacers 7 have a relatively small dimension:
each having an outer diameter of 10 millimeter (mm)
and an inner diameter of 6 millimeter, the tubular spac-
ers 7 will not affect the structural integrality and strength
of the side walls. Voids may occur in the surfaces of the
side walls, those voids are caused by the hollow por-
tions of the tubular spacers 7, a simple plastering can
be done to fill these voids so that a very smooth surface
of the side walls can be obtained.

In a further preferred embodiment, between the
steps as indicated by the reference numbers 11 and 12
of Fig. 1, a further step can be provided. The further
step includes providing several plastic sleeves 34 posi-
tioned on the upper shutter plates 3 and aligned with
several of the threaded holes 30, and extending steel
ropes 35 into the sleeves 34 and fixedly engaging the
steel ropes 35 with the threaded holes 30. The fixed
engagement between each of the steel ropes 35 and
the threaded holes 30 can be obtained by, for example,
threadedly extending a screw fixedly attached on an
end of the rope 35 into the threaded hole 30. The
sleeves 34 have a height dimensioned substantially
larger than the thickness of the concrete floor; thus,
when pouring the concrete, the concrete slurry will not
enter into the sleeves 34 and harden therein. The steel
ropes 35 are used to exert a pulling force by means of a
winding machine (for example, a hoisting gear) on the
upper shutter plates 3 when the construction of the
building is complete and the supporting stand for the
shuttering frame is moved away from the building site,
thereby to prevent an unexpected falling of the upper
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shutter plates 3. Thereafter the pulling force of the ropes
35 acting on the upper shutter plates 3 can be
decreased so that the upper shutter plates 3 can be
slowly lowered until they reach the ground.

In a still further preferred embodiment, a hole 36
(Fig. 2) is defined in each of the top shutter plates 3 and
located at a longitudinal central line, near an edge
thereof. Turning to Fig. 3, plastic sleeves 38 are respec-
tively provided on the upper shutter plates 3 and aligned
with the holes 36. Steel ropes 37 are respectively
extended through the sleeves 38 and the holes 36 to be
tightly anchored onto the supporting beam 2. The steel
ropes 37 are used to exert a pulling force on the sup-
porting beams 2 and the H-shaped reinforcing beams
20 of the supporting stand. In this preferred embodi-
ment, when the shuttering frame is removed from the
building, firstly the sheeting supports 1 are detached
from the supporting stand. Then, the ropes 37 are
released to lower the supporting and reinforcing beams
2 and 20 to the ground. Thereafter, the ropes 35 are
released to lower the top shutter plates 3 to the ground.

Although this invention has been described with a
certain degree of particularity, it is to be understood that
the present disclosure has been made by way of exam-
ple only and that numerous changes in the detailed con-
struction and the combination and arrangement of parts
may be resorted to without departing from the spirit and
scope of the invention as hereinafter claimed.

Claims

1. A process for forming a steel shuttering frame for
constructing a building with a reinforced concrete
structure, comprising the following steps:

setting up a supporting stand for the shuttering
frame;

mounting upper shutter plates for a floor por-
tion of the building on a top of the supporting
stand and connecting these upper shutter
plates together;

mounting inside shutter plates for forming inner
surfaces of side walls of the building on sides of
the supporting stand and connecting these
inside shutter plates together;

mounting outside shutter plates for forming
outer surfaces of the side walls of the building
around the inside shutter plates, connecting
these outer shutter plates together, and spac-
ing the outside shutter plates from the inside
shutter plates a predetermined distance; and
tightly connecting the inside and outside shut-
ter plates together while keeping the predeter-
mined distance unchanged.

2. The process according to Claim 1, wherein the sup-
porting stand is so constructed that its height is
adjustable.
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The process according to Claim 2, wherein the sup-
porting stand comprises four sheeting supports
each having a base and a rod threadedly con-
nected with the base, a plurality of supporting
beams threadedly connected with the rods and a
plurality of H-shaped reinforcing beams threadedly
connected with the supporting beams.

The process according to claim 1, wherein each of
the upper, inside and outside shutter plates has a
plurality of holes thereon, each hole defining a
threaded periphery, and the connecting of the
upper, inside and outside shutter plates is obtained
by extending at least two screws through a connect-
ing tab and threadedly engaging the screws with at
least two threaded holes located respectively at two
neighboring shutter plates.

The process according to Claim 4, wherein the
threaded holes on each shutter plate are arranged
into at least two parallel rows.

The process according to Claim 1, wherein before
the outside shutter plates are set up around the
inside shutter plates, a necessary reinforcement
and piping for water, electric or telephone wire are
laid around the inside shutter plates and on the
upper shutter plates.

The process according to Claim 1, wherein at least
one tubular spacer is inserted between the inside
and outside shutter plates so that when the inside
and outside shutter plates are tightly connected
together, the predetermined distance between the
inside and outside shutter plates is maintained.

The process according to Claim 7, wherein the
tightly connecting between the inside and outside
shutter plates is obtained by means of at least one
set of a bolt and nut wherein the bolt is extended
through a pair of corresponding threaded holes
respectively defined in the inside and outside shut-
ter plates and the tubular spacer and tightly
engaged with the nut.

The process according to Claim 7, wherein the
tubular spacer has a length the same as the prede-
termined distance, an outer diameter of 10 millime-
ter and an inner diameter of 6 millimeter.

The process according to Claim 8, wherein the bolt
is tightly engaged with the nut from an outside of
the outside shutter plates.

The process according to Claim 1 further compris-
ing a step immediately following the step to mount
the upper shutter plates, wherein the further step
comprises providing several sleeves on the upper

10

15

20

25

30

35

40

45

50

55

12

13.

14.

15.

16.

shutter plates and extending steel ropes into the
sleeves and fixedly engaging the steel ropes with
the threaded holes of the upper shutter plates.

The process according to Claim 1, wherein the con-
necting of the inside shutter plates to sides of the
supporting stand is achieved by firstly connecting
the inside shutter plates to side sheets each having
a top side extension, and then inserting the top side
extensions into a location between the top of the
supporting stand and the upper shutter plates.

The process according to Claim 1, wherein each of
the shutter plates has two major surfaces with one
surface being smooth in appearance and the other
being equipped with reinforcing ribs.

The process according to Claim 1, wherein each of
the shutter plates has two major surfaces both of
which are smooth in appearance.

The process according to Claim 11 wherein each of
the sleeves has a height dimensioned substantially
larger than the thickness of the floor portion of the
building.

The process according to Claim 1 further compris-
ing a step to use plaster to fill a gap between two
neighboring top shutter plates, inside shutter plates
or outside shutter plates.
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