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A METHOD FOR CONSTRUCTING CAST-IN-PLACE WALLS WITH BINDER

Field of the Invention

The present invention is in the field of engineering related to a method for constructing

- cast-in-place walls with binder.

Background of the Invention

In the conventional wall construction method such as brick laying and plastering for
building wall consists of several steps including preparing cement and sand, transporting cement
and sand, mixing cement and sand in a tray, plastering and disposing of cement bags. The
conventional method obviously involves too many steps, thus requires considerable time. The
cement also causes dust pollution and extra space is required for storing the cement and sand. In
case of high-rise building construction, cranes and elevators must be used for conveying building
materials which complicates the construction process, leading to spending a larger amount of
cost. Another wall construction method using precast wall panels also involves steps, such as,
transporting the precast wall panels to the intended site and installing the precast walls.
Similarly, in case of high-rise building construction, cranes and elevators must also be used for
conveying the wall panels and other materials involved. This can be dangerous and thus requires
experts to supervise the installation. The cast-in-place construction method is therefore invented

to improve the efficiency of the construction work.

Following our research on the prior cast-in-place wall constructions, we found several
prior arts disclosing both conventional wall construction methods and cast-in-place wall

construction methods as follow.

A TH petty patent no. 5218 discloses a method for building wall panels by injecting
lightweight concrete composition into the forms at the construction site. Said method comprises
the steps of; installing the formwork with an opening for filling the composition and a hole for
venting air; mixing; and injecting the composition through the opening for filling the
composition; sealing the opening; leaving the composition to cure for 12 hours; and removing

the formwork.
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A published JP patent application no. JP 10-068226 discloses a cementitious material
injection device and dispensing the cementitious material with the cementitious material
injection device consisting of the following main components such as, a raw material storage
tank, a material feeding tank, a material transferring device, mixing apparatus and injector. The
cementitious material is transferred from the storage tank to the feeding tank and to the mixing
apparatus by the transferring device. The cementitious material is mixed with water by the
mixing apparatus and then injected via the injector. The cementitious material is automatically
transferred to the mixing apparatus and the cementitious material is continuously injected. This
publication describes various uses of the invention such as in ground reinforcement in tunnel
excavation structure, in land adjustment in a residential construction project, in street surface

adjustment, etc.

US patent no. US 5,882,540 discloses a wall construction method consisting of the steps
of preparing a footing form to outline a horizontal dimension for the wall; pouring wall forming
material between opposing sides of said footing form; allowing said poured wall forming
material to set to provide a wall footing; attaching the first formwork to a side of the footing
form to define the vertical dimension of the wall to be built; attaching the wall component
structure to the inner surface of a first formwork at the desired location for said wall component
on the wall; attaching a second formwork to an opposite side of the footing form at a
predetermined distance from the first wall form according to a desired width of the wall; pouring
wall forming material between the first and second wall forms to form a wall, said wall forming
material being poured around said wall component structure; and allowing said wall forming

material to set between the wall forms and around said wall component structure.

A published PCT application no. WO 2012/075071 Al discloses a wall construction
method involving the steps of, placing a concrete form having a cavity; placing a steel
reinforcement within the cavity; pouring a mix of aggregate, sand, cement, fly ash, and mineral

fibers into the cavity; and allowing the mix to cure.

Summary of the Invention

The present invention relates to a cast-in-place wall construction method comprising the

steps of: determining the wall line; forming kicker along the determined wall line; providing at
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least one of heat protection material or sound protection material or water protection material
inside the formwork 1; installing the formwork 1 along the wall line such that there is a gap
between the two panels of the formwork 1 or a gap between one panel of the formwork and a
rigid body located on the opposite side of said panel; filling the mortar into the gap of the
formwork 1; leaving said mortar to harden and to cure within the formwork; and removing the
formwork 1 (as shown in Fig. 1). According to the invention, the filling of mortar into the gap
of the formwork 1 is carried out by positioning an end of at least one mortar filling tube 2 above
the slurry surface level at which the mortar is to be filled, with at least one mortar filling tube 2
being moved vertically or horizontally or with at least one mortar filling tube 2 being moved

both vertically and horizontally in a relative manner.

The object of the present invention is to provide a method for constructing cast-in-place

walls comprising the aforementioned steps which has the following advantages:

- This method reduces the steps involved in the construction of cast-in-place walls

for low-rise and high-rise building.

- The resulting wall has a homogenous and seamless surface with no limitation in

terms of area and dimension.

- The resulting wall has minimal porosity or air bubbles in the texture, resulting in a

wall having the desired strength.
- This method allows the construction of walls having a complicated shape.

- The wall casting can be carried out without limitations in terms of length, height,

and thickness of the wall to be built.

- This method saves costs in cement transporting because it does not require the
step of transporting gravels and sand required in the conventional construction

system.
- This method minimizes the risks of accidents during the construction.

Brief Description of the Drawings

Fig. 1 shows the block diagram of the steps of wall construction method according to the

present invention.
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Fig. 2 shows the filling of binder into the gap of the formwork by inserting an end of one
binder filling tube from the top of the formwork such that the tube 1s vertically movable.

Fig. 3 shows the vertical movement by interval of a binder filling tube.

Fig. 4 shows the filling of binder into the gap of the formwork by inserting an end of at
least two binder filling tubes from the top of the formwork such that the tube is vertically

movable.
Fig. 5 shows the vertical movement by interval of at least two binder filling tubes.

Fig. 6 shows the filling of binder into the gap of the formwork by inserting an end of at
least one binder filling tube from the top of the formwork such that the tube is vertically movable
and said at least one binder filling tube provided at one lateral side or both lateral sides of the

formwork.

Fig. 7 shows the vertical movement by interval of at least one binder filling tube and said

at least one binder filling tube provided at one lateral side or both lateral sides of the formwork.

Fig. 8 shows the filling of binder into the gap of the formwork by positioning an end of
the binder filling tubes above the slurry surface level at which the binder is to be filled with the
binder filling tubes being moved both vertically and horizontally by interval, in a relative manner

according to the present invention.

Fig. 9 shows the relative vertical and horizontal movement of the binder filling tube from

one side of the formwork to the other side of the formwork in a continuous manner, by interval.

Fig. 10 shows the relative vertical and horizontal movement of the binder filling tube in a

continuous manner, by interval, in alternation with the continuous horizontal movement.

Fig. 11 shows the horizontal movement by interval of binder filling tube from one side of
the formwork to the other side of the formwork in alternation with the continuous vertical

movement.
Fig. 12 shows at least one binder filling tube provided at the top of the formwork.

Fig. 13 shows at least one binder filling tube provided at one lateral side or both lateral

sides of the formwork.

Fig. 14 shows at least one binder filling tube provided at the bottom of the formwork.
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Fig. 15 shows at least one binder filling tube provided at the front of the formwork.

Fig. 16 shows at least one binder filling tube provided at the top of the formwork and at
least one binder filling tube being provided at the front of the formwork.

Fig. 17 shows at least one binder filling tube provided at the top of the formwork and at

least one binder filling tube provided at one lateral side or both lateral .sides of the formwork.

Fig. 18 shows at least one binder filling tube provided at the bottom of the formwork and
at least one binder filling tube being provided at one lateral side or both lateral sides of the

formwork.

Fig. 19 shows at least one binder filling tube provided at the bottom of the formwork and

at least one binder filling tube provided at the front of the formwork.

Fig. 20 shows at least one binder filling tube provided at the front of the formwork and at

least one binder filling tube provided at one lateral side or both lateral sides of the formwork.

Detailed Description of the Invention

The present invention will now be described further in detail with reference to the

attached drawings.

As shown in Fig. 1 showing a method for constructing cast-in-place walls according to
the present invention, a method for constructing cast-in-place walls according to the present
invention comprises the steps of: determining the wall line; forming kicker along the determined
wall line; providing at least one of heat protection material or sound protection material or water
protection material inside the formwork; installing the formwork 1 along the wall line such that
there is a gap between the two panels of the formwork 1 or a gap between one panel of the
formwork and a rigid body located on the opposite side of said panel; filling the binder into the
gap of the formwork 1; leaving said binder to harden and to cure within the formwork 1; and
removing the formwork 1, wherein the filling the binder into the gap of the formwork 1 1s carried
out be positioning an end of at least one binder filling tube 2 above the slurry surface level at
which the binder is to be filled, with at least one binder filling tube 2 being moved vertically or
horizontally or with at least one binder filling tube 2 being moved both vertically and

horizontally in a relative manner.
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According to the present invention, said rigid body located on the opposite side of said

panel may be, for example, a wall of a building.

As shown in Fig. 2 - 7 filling the binder into the gap of the formwork 1 is carried out by
inserting an end of one binder filling tube 2 from the top of the formwork 1. such that the tube is
vertically movable; by inserting an end of at least two binder filling tubes 2 from the top of the
formwork 1 such that the tube is vertically movable; or by inserting an end of at least one binder
filling tube 2 from the top of the formwork 1 such that the tube is vertically movable and
providing at least one binder filling tube 2 at one lateral side or both lateral sides of the

formwork.

According to the present invention, the relative movement of at least one binder filling
tube 2 in the vertical and horizontal directions (as shown in Fig. 8) may start from one side or
one position of the formwork 1 to the other side or position of the formwork 1 in a continuous
manner, by interval (as shown in Fig. 9), or the relative movement in the vertical and horizontal
directions in alternation with the continuous horizontal movement starts from one side or one

position of the formwork 1 to the other side or position of the formwork 1 (as shown in Fig. 10).

Furthermore, the movement of at least one binder filling tube 2 also includes the
movement in the horizontal direction from one side or one position of the formwork 1 to the
other side or position of the formwork 1, in a continuous manner, by interval, in alternation with

the continuous movement in the vertical direction (as shown in Fig. 11).

According to the present invention, the filling of binder into the gap of the formwork 1 is
carried out by positioning an end of the binder filling tube 2 above the slurry surface level at
which the binder is to be filled, with at least one binder filling tube 2 being moved vertically or
horizontally or with at least one binder filling tube 2 being moved both vertically énd
horizontally in a relative manner, by intervals, each being 30-300 cm, preferably, 30-120 cm,

more preferably 30-50 cm in length.

Furthermore, a method for constructing cast-in-place walls further comprises horizontally
arranging the binder filling tube 2 at 30-2000 cm apart, preferably at 30-1000 cm apart, more
preferably at 30-200 cm apart.

This method is advantageous in that the resulting walls have a homogenous and seamless

surface with minimal porosity in the texture, resulting in a wall having the desired strength.
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As shown 1n Fig. 12 to 20, the filling of binder into the gap of the formwork 1 is carried
out by filling the binder from at least one binder filling tube 2 provided at at least one of the
sides of the formwork 1 (at the top, the lateral side, the bottom and/or the front).

Furthermore, filling the binder into the gap of the formwork 1 is also carried out by
filling the binder from at least one binder filling tube 2 provided at the top of the formwork 1 by
inserting the filling tube through the upper floor, which is advantageous in that the gap between

the top edge of the wall and the upper floor is minimal.

According to the present invention, the inner surface of the formwork 1 is smooth or
textured, which is advantageous in that the steps of finishing the wall surface can be excluded.
The texture on the wall will be more durable than ones resulting from other conventional

methods as it is integrated into the wall.

According to the present invention, the formwork 1 is of a flat shape, curved shape or
geometric shape, which is advantageous in that it is possible to build walls of different shapes as
a single piece, giving the walls higher strength than those of the same appearance which are built

by other methods.

According to the present invention, the formwork 1 can be made from at least one
material selected from metal, wood, plastic, cement fiber board, foam board or gypsum board, as

appropriate.

According to the present invention, the heat protection material includes foam, sand,
wood, asphalt, cement fiber board, or gypsum board. The sound protection material includes
foam, sand, wood, corrugated paper, asphalt, water protection plastic sheet, cement fiber board
or gypsum board. The water protection material includes foam, wood, fiber, asphalt, water
protection plastic sheet, cement fiber board, natural rubber or foil. Said heat protection material
or the sound protection material or the water protection material is provided at a position of the
formwork 1 such as the heat protection material or the sound protection material or the water
protection material is provided in the middle of the gap between the form work panels or closer

to one of the panels of the formwork 1.

According to the present invention, a method for constructing cast-in-place walls further

comprises a step of providing a reinforcement material within the formwork 1, wherein said
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reinforcement material includes at least one of the following: wire mesh, plastic mesh, deformed

bars or wooden reinforcement mesh.

According to the present invention, a method for constructing cast-in-place walls further
comprises a step of managing the sanitation system, electricity system and cooling system before

or during the step of installing the formwork 1.

According to the present invention, the step of forming kicker along the predetermined
wall line is carried out simultaneously with the installation of sanitation system, electricity

system and cooling system.

According to the present invention, the installation of the formwork 1 along the wall line

further comprises a step of providing openings for windows, doors and/or skylights. _

According to the present invention, the walls cast from said binder is seamless and thus
does not require application of binder to seal the adjoining edges of the boards as in conventional

systems.

According to the present invention, said binder is a cement-based material which includes

concrete.
According to the present invention, said binder includes gypsum.

It should be appreciated that the practice of the method for constructing cast-in-place
walls according to the present invention is not limited to the above-mentioned steps, apparatus
and devices. Modifications and changes can be made to the method for constructing cast-in-place
walls according to the present invention without departing from the scope and the spirit of the

present invention.
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Claims

1. A method for constructing cast-in-place walls comprising the steps of:
determining the wall line;
forming kicker along the determined wall line;

providing at least one of heat protection material or sound protection material or water

protection material inside the formwork (1);

installing the formwork (1) along the wall line such that there is a gap between the two
panels of the formwork (1) or a gap between one panel of the formwork and a rigid body located

on the opposite side of said panel;
filling the binder into the gap of the formwork (1);
leaving said binder to harden and to cure within fhe formwork (1); and
removing the formwork (1),
characterized in that:

the filling of binder into the gap of the formwork (1) is carried out by positioning an end
of at least one binder filling tube (2) above the shurry surface level at which the binder is to be
filled, with at least one binder filling tube (2) being moved vertically or horizontally or with at
least one binder filling tube (2) being moved both vertically and horizontally in a relative

manner.

2. The method for constructing cast-in-place walls according to claim 1 wherein the filling
of binder into the gap of the formwork (1) is carried out by inserting an end of one binder filling

tube (2) from the top of the formwork (1) such that the tube is vertically movable.

3. The method for constructing cast-in-place walls according to claim 1 wherein the filling
of binder into the gap of the formwork (1) is carried out by inserting an end of at least two binder

filling tubes (2) from the top of the formwork (1) such that the tubes are vertically movable.

4. The method for constructing cast-in-place walls according to claim 1 wherein the filling
of binder into the gap of the formwork (1) is carried out by inserting an end of at least one binder

filling tube (2) from the top of the formwork (1) such that the tube is vertically movable and
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providing at least one binder filling tube (2) at one of the lateral sides or both lateral sides of the

formwork (1).

5. The method for constructing cast-in-place walls according to claim 1 wherein the filling
of binder into the gap of the formwork (1) is carried out by inserting an end of at least one binder
filling tube (2) from the top of the formwork (1) such that the tube is vertically and horizontally

movable in a relative manner.

6. The method for constructing cast-in-place walls according to claim 1 or 5 wherein the
relative vertical and horizontal movement of at least one binder filling tube (2) starts from one
side of the formwork (1) to the other side of the formwork (1) by interval in a continuous

manner.

7. The method for constructing cast-in-place walls according to claim 1 or 5 wherein the
relative vertical and horizontal movement of at least one binder filling tube (2) starts from one
position of the formwork (1) to the other position of the formwork (1) by interval in a continuous

manner.

8. The method for constructing cast-in-place walls according to claim 1 or 5 wherein the
relative vertical and horizontal movement of at least one binder filling tube (2) in alternation
with the continuous horizontal movement starts from one side of the formwork (1) to the other

side of the formwork (1).

9. The method for constructing cast-in-place walls according to claim 1 or 5 wherein the
relative vertical and horizontal movement of at least one binder filling tube (2) in alternation
with the continuous horizontal movement starts from one position of the formwork (1) to the

other position of the formwork (1).

10. The method for constructing cast-in-place walls according to claim 1 or 5 wherein the
movement of at least one binder filling tube (2) further includes the continuous horizontal
movement by interval from one side of the formwork (1) to the other side of the formwork (1) in

alternation with the continuous vertical movement.

11. The method for éonstructing cast-in-place walls according to claim 1 or 5 wherein the
movement of at least one binder filling tube (2) further includes the continuous horizontal
movement by interval from one position of the formwork (1)to the other position of the

formwork (1) in alternation with the continuous vertical movement.
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12. The method for constructing cast-in-place walls according to any one of claims 1 to 11
wherein the filling of binder into the gap of the formwork (1) is carried out by positioning an end
of the binder filling tube (2) above the slurry surface level at which the binder is to be filled, with
at least one binder filling tube (2) being moved vertically or horizontally or with at least one
binder filling tube (2) being moved both vertically and horizontally in a relative manner, by

interval, each being 30-300 cm.

13.  The method for constructing cast-in-place walls according to claim 12 wherein the filling
of binder into the gap of the formwork (1) is carried out by positioning the end of the binder
filling tube (2) above the slurry surface level at which the binder is to be filled, with at least one
binder filling tube (2) being moved vertically or horizontally or with at least one bindeér filling
tube (2) being moved both vertically and horizontally in a relative manner, by interval, each

preferably being 30-120 cm.

14. The method for constructing cast-in-place walls according to claim 13 wherein the filling
of binder into the gap of the formwork (1) is carried out by positioning the end of the binder
filling tube (2) above the slurry surface level at which the binder is to be filled, with at least one
binder filling tube (2) being moved vertically or horizontally or with at least one binder filling
tube (2) being moved both vertically and horizontally in a relative manner, by interval, each

more preferably being 30-50 cm.

15. The method for constructing cast-in-place walls according to any one of claims 1 to 11

further comprising arranging the binder filling tubes (2), in the horizontal direction, at 30-2000

cm apart.

16. The method for constructing cast-in-place walls according to claim 15 wherein the
arrangement of the binder filling tubes (2), in the horizontal direction, is preferably at 30-1000

cm apart.

17. The method for constructing cast-in-place walls according to claim 16 wherein
arrangement of the binder filling tube (2), in the horizontal direction, is more preferably at 30-

200 cm apart.
18. The method for constructing cast-in-place walls comprising the steps of:
determining the wall line;

forming kickers along the determined wall line;
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providing at least one of heat protection material or sound protection material or water

protection material inside the formwork (1);

installing the formwork (1) along the wall line such that there is a gap between the two
panels of the formwork (1) or a gap between one panel of the formwork and a rigid body located

on the opposite side of said panel,
filling the binder into the gap of the formwork (1);
leaving said binder to harden and to cure within the formwork (1); and
removing the formwork (1),
characterized in that:

the filling of binder into the gap of the formwork (1) is carried out by filling binder from

at least one binder filling tube (2) stationarily provided at at least one side of the formwork (1).

19.  The method for constructing cast-in-place walls according to claim 18 wherein the filling
of binder into the gap of the formwork (1) is carried out by filling binder from at least one binder

filling tube (2) provided at the top of the formwork (1).

20. The method for constructing cast-in-place walls according to claim 18 wherein the filling
of binder into the gap of the formwork (1) is carried out by filling binder from at least one binder

filling tube (2) provided at one of the lateral sides or both lateral sides of the formwork (1).

21.  The method for constructing cast-in-place walls according to claim 18 wherein the filling
of binder into the gap of the formwork (1) is carried out by filling binder from at least one binder

filling tube (2) provided at the bottom of the formwork (1) .

22, The method for constructing cast-in-place walls according to claim 18 wherein the filling
of binder into the gap of the formwork (1) is carried out by filling binder from at least one binder

filling tube (2) provided at the front of the formwork (1).

23. The method for constructing cast-in-place walls according to claim 19 wherein the filling
of binder into the gap of the formwork (1) is further carried out by filling binder from at least one
binder filling tube (2) provided at the front of the formwork (1).

24.  The method for constructing cast-in-place walls according to claim 19 wherein the filling

of binder into the gap of the formwork (1) is further carried out by filling binder from at least one
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binder filling tube (2) provided at one of the lateral sides or both lateral sides of the formwork
(1).

25.  The method for constructing cast-in-place walls according to claim 20 wherein the filling
of binder into the gap of the formwork (1) is further carried out by filling binder from at least one
binder filling tube (2) provided at the bottom of the formwork (1).

26.  The method for constructing cast-in-place walls according to claim 21 wherein the filling
of binder into the gap of the formwork (1) is further carried out by filling binder from at least one
binder filling tube (2) provided at the front of the formwork (1).

27.  The method for constructing cast-in-place walls according to claim 20 wherein the filling
of binder into the gap of the formwork (1) is further carried out by filling binder from at least one
binder filling tube (2) provided at the front of the formwork (1).

28.  The method for constructing cast-in-place walls according to claim 18 wherein the filling
of binder into the gap of the formwork (1) is carried out by filling binder from at least one binder
filling tube (2) provided at the top of the formwork (1) by inserting the filling tube through the

upper floor.

29.  The method for constructing cast-in-place walls according to one of the preceding claims,

wherein the inner surface of the formwork (1) is smooth.

30.  The method for constructing cast-in-place walls according to one of the preceding claims,

wherein the inner surface of the formwork (1) is textured.

31.  The method for constructing cast-in-place walls according to one of the preceding claims,

wherein the formwork (1) has a flat shape.

32.  The method for constructing cast-in-place walls according to one of the preceding claims,

wherein the formwork (1) has a curve shape.

33.  The method for constructing cast-in-place walls according to one of the preceding claims,

wherein the formwork (1) has a geometric shape.

34. The method for constructing cast-in-place walls according to one of the preceding claims,
wherein the formwork (1) is made from at least one material selected from metal, wood, plastic,

cement fiber board, foam board or gypsum board.



10

15

20

25

WO 2016/010488 PCT/TH2015/000044

14

35. The method for constructing cast-in-place walls according to claim 1 or 18, wherein the

heat protection material includes foam, sand, wood, asphalt, cement fiber board or gypsum

board.

36. The method for constructing cast-in-place walls according to claim 1 or 18 wherein the
sound protection material includes foam, sand, wood, corrugated paper, asphalt, water protection

plastic sheet, cement fiber board or gypsum board.

37. The method for constructing cast-in-place walls according to claim 1 or 18 wherein the
water protection material includes foam, wood, fiber, asphalt, water protection plastic sheet,

cement fiber board, natural rubber or foil.

38. The method for constructing cast-in-place walls according to any one of claims 35 to 37
wherein at least one of the heat protection material or the sound protection material or the water

protection material is provided at any position on the panel of the formwork (1).

39. The method for constructing cast-in-place walls according to claim 38 wherein at least
one of the heat protection material or the sound protection material or the water protection
material is provided in the middle of the gap between the form work panels or closer to any of

the panels of the formwork (1).

40. The method for constructing cast-in-place walls according to claim 1 or 18 further

comprising a step of providing a reinforcement material within the formwork (1).

41.  The method for constructing cast-in-place walls according to claim 40 wherein the
reinforcement material includes at least one of the following: wire mesh, plastic mesh, deformed

bars or wooden reinforcement mesh.

42.  The method for constructing cast-in-place walls according to claim 1 or 18 further
comprising a step of providing the sanitation system, electricity system and cooling system

before the step of installing the formwork (1).

43. The method for constructing cast-in-place walls according to claim 1 or 18 further
comprising a step of providing the sanitation system, electricity system and cooling system

during the step of installing the formwork (1).
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44. The method for constructing cast-in-place walls according to claim 1 or 18 wherein the
step of forming kicker along the determined wall line is carried out simultaneously with the

provision of sanitation system, electricity system and cooling system.

45.  The method for constructing cast-in-place walls according to claim 1 or 18 wherein the
step of forming kicker along the determined wall line is carried out after the provision of

sanitation system, electricity system and cooling system.

46. The method for constructing cast-in-place walls according to claim 1 or 18 wherein the
installation of the formwork (1) along the wall line further comprises a step of providing

openings for windows, doors and/or skylights.

47. The method for constructing cast-in-place walls according to one of the preceding claims,

wherein the binder is a cement-based material or gypsum.

48. The method for constructing cast-in-place walls according to claim 47 wherein the

cement-based material includes concrete.
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