WO 97/ 11237
PCTLSGAL 00017

PCT WORLD INTELLECTUAL PROPNE
International Buleg
INTERNATIONAL APPLICATION PUBLISHED UNDER
(51) International Patent Classification 6 : (11) International Publication Number: WO 97/11237
= 104 17343, 2/00, 2/68, 502, | Al

_ _ %?wé 21,,‘1,2’ ’ ’ (43) International Publication Date: 27 March 1997 (27.03.97)
o (21) International Application Number: PCT/SG96/00012 | (81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,
. ' CA, CH, CN, CZ, DE, DK, EE, ES, Fl, GB, GE, HU, 1L,
R (22) International Filing Date: 7 September 1996 (07.00.96) IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV,
. MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT. RO, RU,
SD, SE, SG, SI, SK, TJ, T™, TR, TT, UA, UG, US, Uz,
(30) Priority Data: VN, ARIPO patent (KE, LS, MW, 8D, SZ, UG), Eurasian
Pl 9502668 8 September 1995 (08.09.95) MY patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Eurcpean
patent (AT, BE, CH, DE, DK, ES, FL, FR, GB, GR, IE, IT,

2
g
5
A
g
3

(71) Applicants (for all designated States except US}: Q-STABLE CM, GA, G
PANEL PTE LTD. {MY/MY]; 2 Jalan 2/109, Taman Desa,
Kuala Lumpur 58100 (MY). KHOO, Ah Kim [SG/SG);
Block 215, Marsiling Lanc #22-814, Singapore 730215 | Published

(SG). With international search report.
Before the expiration of the time limit for amending the
(71)(72) Applicant and Inventor: KHOO, Tian [MY/MY}; 2 Jalan claims and to be republished in the event of the receipt of
" 2/109, Taman Desa, Kuala Lumpur 58100 (MY). amendments.

(74) Agents: CHUNG, David, Daeyoon et al.; Thongsia Building,
30 Bideford Road #07-02/03, Singapore 229922 (SG).

(54) Title: PRE-CAST CONCRETE PANELS FOR CONSTRUCTION OF A BUILDING

v

(57) Abstract

Pre-cast concrete panels bodies for construction in building industry and a method of construction of structure using the pre-cast
panel bodies is disclosed. The pre-cast concrele panels bodies includes pre-cast beams (3) at an upper edge and at least one bore (6)
extending longitudinally from one end to the other. The bore is adapted to receive staster bars (16) reinforcement steed bars (19), wires,
pipes or concrete. The upper edges of the panel bodies include comices (4) casted simultaneously with the casting of the panel body. All
the pre-cast concrete panels and pre-cast concrete slabs (26) are imterlocked together by the introduction of stes] bars (28) through links (8)
extending from the pre-cast concrete panels, adding wire mesh (38) and top bars (40) on the pre-cast concrete slab and pouring concrete
over the steel bars, wire mesh and top bars to provide a sturdy structure,
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PRE-CAST CONCRETE PANELS FOR

CONSTRUCTION OF A BUILDING

The invention relates to set of pre-cast concrete panels for construction of a building and
5 a method of using the same in the building industry.

In building construction, it is often necessary to construct the structural frame work, floor
slab and foliowed by the erection of in-fill panels (normally they are brick walls). Thereafier
additional construction work has to be done in the installation of electrical wires, gas and water
plumbing connections and extemnal wall furnishing of the building has to be completed. Ali these

10 require skilled workers and are time consuming and is expensive. The mouid formwork set for
pre-cast concrete industries in prior art is expensive because a specific mould only can be used
for a particular project. '

The objectives of this invention are to mitigate these disadvantages by the use of various
types of pre-cast concrete panels, adoption of a universal mould formwork set and the adoption

15  of a new system of construction of a building using the pre-cast concrete panels.
According to the first aspect of the invention, the pre-cast concrete wall panels comprise

of.-
1. ‘1" shape panels (straight line in cross-section width wise) and ‘I' shape panels
with door or window opening,
20 2. ‘L' shape panels and ‘L' shape panels with door or window opening,
3 ‘T* shape panels and ‘T’ shape panels with door or window opening,
4. ‘Cross’ shape cross-sectional panels and ‘'Cross’ shape cross-sectional panels

with decor or window opening on one or more sides.
According to a second aspect of the invention, the pre-cast concrete wall panels, include
25 a pre-cast concrete beam and a pre-cast concrete cornice finishing at one edge.

According to a third aspect of the invention, a plurality of steel links extend from the pre-
cast concrete beam of the pre-cast concrete panels. An interlocking system of reinforced
concrete beams if formed by the insertion of reinforcement steel bars through the links and the

_ pouring in-situ concrete to construction joints formed by pre-cast concrete slabs and pre-cast
30 concrete beams of the pre-cast concrete wall panels.

According to a fourlth aspect of the invention, the length of ‘I’ shape pre-cast concrete
wall panel can be adjusted at the construction stage to comply with the architectural and
engineering requirements by adjusting the edge formwork of moulding formwork set. The arms

: of 'L’ shape, ‘T’ shape and 'Cross’ shape panels can also be adjusted if necessary, but normally
35 they are constant in single size.
: According to a fifth aspect of the invention, the pre-cast concrete slab includes recesses

at the central region of the slab panel and pre-cast concrete beams along the perimeter of the
siab panel.
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shape panel s According to seventh aspect of the invention, the height of the pre-cast beam of the pre-

= s cast concrete slab panel can be adjusted at the casting stage to comply with the structural
engineering requirements.

Hollow cores extend tongiludinaliy from one end toc the other in the pre-cast wall and in
the pre-cast slab panel. The hollow cores are designed to accommodate structural, mechanical
and electrical requirement. A reinforced concrete column is formed in a bore by inserting

10 reinforcement steel bars into the hollow core of the pre-cast concrete panel and thereafter in-
filled with cast-in-situ concrete.

Walls can be erected and supported by introducing reinforcement steel bars and in-fill
cast-in-situ concrete into the cores at both ends of the pre-cast concrete wall panels or by
introducing reinforcement steel bars and in-fill cast-in-situ concrete to longitudinal recesses which

15  form core when two pre-cast walls are piaced in straight-line alignment to each other.

it would understood that the cores can be provided to 'T" shape, 'L’ shape and ‘cross’
shape pre-cast concrete panels but cores may not be necessary to pre-cast concrete wall panels
like ‘t' shape (straight in cross section). The ‘I' shape pre-cast concrete panel may be provided
with longitudinal recesses at the both ends of the panel without any cores in between.

20 The structural linking of pre-cast concrete wall panels and pre-cast concrete slab panels
is carried out by introducing reinforcement steel bars through the links extending from the pre-
cast concrete beams of the wall panels, adding wire mesh and top bars to the top surface of pre-
cast siab panels and pre-cast beams respectively, then pouring concrete into troughs formed by
pre-cast concrete slabs and the pre-cast concrete beams to form construction joints. For single

25  storey building, 'U’ shape steel bars are inserted into the cast in-situ concrete columns next to
each other from the two linearly aligned adjacent pre-cast concrete wall panels.

In-fill wall panel between corners of pre-cast concrete wall panels or between any two
desired points can be obtained by using a single panel or plural number of ‘I’ shape straight wall
panels placed in a linear alignment 1o each other. The length of any panel can be adjusted at the

30 casting stage by sliding an adapter without altering the moulding formwork set.

The invention will be described in detail by reference to preferred embodiment and
system of construction with reference to accompanying drawings in which:-

Fig (1A). Shows a top plan view, Fig. (1B) shows side elevation and Fig (1C) shows
section cut through a core (6) of ‘'I' shape (straight line in cross seclion) pre-cast concrete wall

35 panel complete with pre-cast concrete beam (2), pre-cast concrete comice (4) finishing and steel
links. (8)

Fig (1D) shows a top plan view of a ‘I’ shape pre-cast concrete wall panel without any
longitudinal cores within.
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5 Fig (4A) shows a top view plan, Fig (4B) shows side elevation and Fig (4C) shows
section cut through a core of 'L’ shape pre-cast concrete wall pane! complete with pre-cast
concrete beam (2) and pre-cast concrete cornice (4) finishing.

Fig (5A) & (5B) shows the pian and side view respectively of the ‘L’ shape as stated in
Fig (4A), (4B) & (4C) but with door opening. (10) on an extended arm.

10 Fig (6A) shows a top view plan, Fig (6B) shows side elevation and Fig (6C) shows
section cut through a core of ‘T’ shape pre-cast concrete wall panel complete with pre-cast
concrete beam (2) and pre-cast concrete cornice (4) finishing.

Fig (7A) & (7B) shows the plan and side view respectively of the ‘T’ shape as stated in
Fig (6A), (6B) & (6C) but with door opening (10) on an extended arm.

15 Fig {8A) & (8B) shows the a plan and side view respectively of a ‘T' shape as stated in
Fig (6A), (6B) & (6C)but with two door openings (10) on two extended arms.

Fig (9A) shows a top view plan, Fig (9B) shows side elevation and Fig (9C) shows
section cut through a core of ‘Cross’ shape pre-cast concrete wall panel complete with pre-cast
concrete beam (2) and pre-cast concrete comice (4) finishing. ' '

20 Fig (10) shows the section of vertical casting moulding formwork set for casting a pair of
pre-cast concrete wall panels as above stated.

Fig (11) shows a perspective cut out view of the vertical casting moulding framework
shown in Fig (10)

Fig (11A) shows an enlarged section of an extendable adapter between two spaced apart

25 edge panels.

Fig (11B) shows an adjustable bottom plate for vertical casting moulding framework set.
(Fig 10)

Fig (12), (13) & (14) show a cross-sectional view of pre-cast concrete slab panels of
varying widths.

30 Fig (15A) illustrates the first step in constructing a wall using pre-cast concrete walls
whereby a ground floor concrete slab is casted and starter bars are placed at pre-determined
positions.

Fig (15B) illustrates the second step after Fig 15A whereby concrete kicker is constructed
and the level is adjusted to recelive the pre-cast concrete wall panels.

35 Fig (15C) shows a section A-A cut through Fig (15B)

Fig (16) shows a partially completed building wall where pre-cast concrete wall panels
show in Figs 1A, 1B, 1C; 4A, 4B, 4C and 6A, 6B, 6C have been erected.

Fig (17A) shows a top plan view of the partially completed building wall shown in Fig 16.
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- 5 Fig (18A) shows a sectional perspective view of a pre-cast concrete wall panel and pre-
cast concrete beams with a cap over a hollow core.

Fig (18B) shows a perspective view of a cap that is designed and configured to be placed
over a hollow core.

Fig (19) shows the positioning of the pre-cast floor slabs on the pre-cast concrete beams

10  of the pre-cast concrete panels.

Fig (20) shows a perspective view of partially completed building where reinforcement
steel bars are introduced through the links extending from the pre-cast concrete beam of pre-cast
concrete panels shown in Fig (19).

Fig (20A) is a perspective view of an assernbly of pre-cast concrete floor siabs positioned

1S  over a plurality of pre-cast concrete wall panels.

Fig (21A) is a sectional view showing in detail the positioning two adjacent pre-cast
concrete floor stabs.

Fig (21B) shows two numbers of pre-cast concrete slab panels laid on the pre-cast
concrete beams of a pre-cast concrete wall panel.

20 . Fig (22) shows a perspective view of the assembly of wire mesh and top bars on the pre-
cast concrete floor slab before pouring the concrete.

Fig (22A) shows a perspective view of an assembly shown in Fig 22.

Fig (23) shows a perspective view of two adjacent linearly aligned pre-cast concrete walls
being locked in position in single storey building.

25 Fig (24A) shows top view plan of pre-cast concrete panels combination by using two
numbers of ‘L’ shape and one number of ‘l' shape whereby the length of ’l' shape panel can be
adjusted at the casting stage to comply with architectural and structural requirements.

Fig (24B) shows a side elevation view of combination of panels shown in Fig (24A)

Fig (25A) shows the top view plan of pre-cast concrete panels combination by using two

30 numbers of ‘L’ shape, two numbers of ‘I’ shape and one number of ‘T" shape panel whereby the
tength of ‘I' shape can be adjusted at the casting stage to comply with architectural and structural
requirements in Fig 24A.

Fig (25B) shows a side elevation view of combination of panels shown in Fig (25A).

Fig (26A) shows top view plan of bre-cast concrete panels combination by using one

35 number of ‘cross’ shape, one number of T’ shape, one number of ‘L' shape and two numbers of
‘' shape panel whereby the length of ‘I' shape can be adjusted at the pre-casting stage.

Fig (26B) shows a side elevation view of combination of panels shown in Fig (26A)

Fig (27A) shows a top plan view of pre-cast concrete panels combination by one number
of ‘L' shape, one number of ‘L.’ shape with door opening one number of 'l' shape panel.
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Fig (27B) shows a side elevation view of combination pre-cast concrete panels shown in
Fig (27A)

Fig (28A) and Fig (28B) to Fig (32A) and Fig (32B) shows various combinations of pre-
cast concrete wall panels by using same method of combination as described from Fig24A, 24B
to 27A & 27B.

Fig (33A) shows a top plan view of pre-cast concrete wall panels combination by using
two numbers of 'cross’ shape pre-cast concrete paneis and one number of ‘I' shape pre-cast
concrete panel with a recess at both sides of the panel and without cores in between.

Fig (33B) shows a side view of the elevation combination of pre-cast concrete wall
panels shown in Fig (33A)

Fig (33C) shows section A-A view cut through the ‘' shape pre-cast concrete panel in the
combination shown in Figs (33A) and (33B).

Fig (34A), (34B) and {34C) show a same combination as Figs (33A), (33B) and (33C) but
with one core in the ‘cross’ shape panel.

Various modular pre-cast concrete panels will now be described. A first pre-cast
concrete panel is a planar wall with 'I' shape with or without pre-cast concrete beam (2) and pre-
cast concrete cornices (4) at the top edge (Fig 1A, 1B and 1C). The wall includes a plurality of
evenly spaced apart cores (6) extending from the top edge to the -bottom edge of the wall and
steel links (8). The length (x) of the pre-cast concrete wall panel can be varied according to the
structural design and architectural requirements of the building.

A second pre-cast concrete panel is a planer wall with ‘I’ shape as described in Fig 1A &
1B) but with a door opening (10) (See Figs 2A & 2B). A third pre-cast concrete panel is a 'I'
shaped planar wall as described in Fig 1A, 1B & 1C) but with a window opening (12) (See Figs
3A & 3B). A fourth pre-cast concrete panel is a ‘L’ shaped panel (See Figs 4A, 4B & 4C). Each
arm of 'L’ shape panel includes a longitudinal core (6). The extermal sides (14) can be plain or
pattemed. The upper edges can include pre-cast concrete beam (2) and cornices (4) or be
without the pre-cast concrete beam or corice.

A fifth pre-cast concrete panel is ‘L' shape unit as described in Fig 4A, 4B & 4C) but with
one arm exiended (see Figs 5A & 5B). The extended arm can include a door opening (10) or’
alternatively include window opening (12). A sixth pre-cast concrete panel is a ‘T’ shape unit with
pre-cast concrete beam and pre-cast cornice as described in Fig 1A, 1B & 1C (see Figs 6A, 6B &
6C). A seventh pre-cast concrete panel is another ‘T' shape unit where the middle arm in
perpendicular relation to the other amm is extended and includes a door opening (10} or
altematively a window opening (12) as described in Fig 1A,1B and 1C. A eighth pre-cast
concrele panel is a ‘T’ shape wall structure with two door openings (12) (see Fig BA & 8B). A
ninth pre-cast concrete panel ‘cross’ sectional columnar unit, with at ieast one bore (6) in the
panel (see Figs 9A, 9B & 9C). All the concrete panels described above may optionally include
steel links '(8) secured to the reinforcement steel bars (3) in the concrete beam (2) of the concrete
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- it will be appreciated that the individual dimensions of the various parameters such as
height, length and thickness of the panel, shapes and designs of the window opening or door
. 5  opening, patterns on the side wall can be different depending on architeciural requirements. The
combination selected from the above described pre-cast concrete panels will form any design
and any size of a building the except some length of the 'I' shaped panel will have to adjusted at
the casting stage. Pre-cast concrete panel of other cross-sectional types can be envisaged for
other reguirements. Such pre-cast concrete panels would be within the scope of this invention.
10 The mould (100) comprises of a twin set of mould formworks. Each set of mould
formwork comprises of a pair of horizontally placed but spaced apart guide plates (102) and a
pair of side panel plates (104). The vertical length of the concrete wall panel to be casted can be
varied by adjusting the height of the bottom guide plate (102) upward and downward utilising
conventional means known to the art ( see Fig 11B). In the preferred embodiment, the bottom
15 guide plate (102) is raised or lowered by means of slot and bolt means { see Fig 11B).

The mould (100) includes a means to vary the length of the yet {0 be casted concrete
wall panels. The means include a pair of vertical adapter(108) extending from the top of bottom
guide plate to under-side of top guide plate {102). A pair of shafts (108) are introduced through
the holes {110} in the horizontal guide plates (102), top and bottom. A pluralily of extendable

20 arms (112) are arranged spaced apart between the shaft and the vertical adapter(106). The
extendable arms (112) exiend from one vertical adapter to the other, whereby the distance apard
between the vertical adapters can be varied over a pre-determined range. Collapsible cylindricat
tubes (114) are introduced into the holes in the horizontal guide plates. After the wire mesh was
placed in position, concrete is introduced into the mould by pouring the concrete across the

25 inverted V shape ledge (116). The concrete is introduced into both sides of the inverted V
shaped ledge (116) until the moulds are field with concrete.

it will be appreciated that concrete beam (2) and various designs such as cornices (4)
and patterns (14} can be incorporated onto the side panels (104) of the mould. An example of a
pattern incorporated into the side panels is shown in Fig 6B and 6C. The cornices (4) and the

30 patterned sides (14) can be provided on one side or on both sides.

Fig 12, 13 and 14 shown pre-cast concrete slabs of different lengths. Each pre-cast
concrete slab is a rectangular slab, with a8 concrete beam around the perimeter. The concrete
beam can include a hollow core if necessary. The perimeter edge further includes pre-cast
concrete beam (34). The heights of the concrete beam and the corresponding depth of the

35 recess can be adjusted at casting stage in accordance with architectural and engineering
requirements.

In constructing a building, the pre-cast concrete panels as stated above will be erected,
supported and interlocked together by the following methods.
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5 Step 3. Lift up the pre-cast concrete wall panels and erect to the respective positions.
Figure 16.

Step 4. Insert the reinforcement steel bars (19) to the respective cores at column
positions, and complete with the in fill concrete. Figs(17A)(178).

Step 5. Seal up the gaps in between linearly aligned adjacent pre-cast concrete wall

10  panels by fitting in P.V.C gasket (20) introducing sealant compound (22) then introducing in-fill
concrete. Figure(18). Unused hollow cores in the pre-cast concrete wall panels are covered by
inserting P.V.C caps (24) before pouring the concrete into the mould. Figs(18A)(18B).

Step 6. Lift up the pre-cast concrete slab (26) and lay on the pre-cast concrete beams
(2) of pre-cast concrete wall panels. Fig (19)

15 Step 7. Insert the reinforcement steel bars (28) through the links (8) extending from the
pre-cast concrete beam(2) of the pre-cast concrete walls. Figure(20) and Fig (20A)

Step 8. Add the wire mesh (38) to the top of the pre-cast concrete floor slabs and top
bars (40) to the top of pre-cast concrete beams. Figure(22) and Figure (22A)

Step 9. Pour the concrete to the assembly in Fig (22A). All the pre-cast concrete walls,

20 pre-cast concrete beams and pre-cast concrete slabs will be inter-linked and interlocked together
to produce a unified overall structure.

Step10. Repeat the steps 3 to 9 for the next floor.

For single storey, the pre-cast concrete wall panels will be inter-linked and
interlocked together by inserting U shape steel bars (42) after pouring

25 the concrete to column positioned next to each other from two linearly aligned adjacent pre-cast
concrete wall panels. Figure (23).

One edge of a concrete slab is connected to the edge of another adjacent concrete slab
by placing the two concrete slabs adjacent to each other and inter-linking pre-cast concrete beam
of the pre-cast concrete slab by steel bars (33). Any crevice or gap at the joint of the two

30 concrete slabs is sealed with a suitable sealant (32) (See Fig 21A).

Where a reinforced concrete beam is to be constructed between two adjacent concrete
slabs, or where a wall is to be erected from one storey to another, than the each concrete slab
(26) is placed on the concrete beam {2) of a concrete wall panel. One side of a concrete siab is
placed spaced apart from the side of an adjacent concrete slab. A trough is formed by the side

35 edges of the concrete slabs and the top surface of the concrete wall panel. Additional steel bars
{28) are placed in the trough and secured 1o the steel links (8) to form a steel cage. Concrete is
poured into the trough so formed and allowed to set to form a reinforced concrete beam. |If
desired additional concrete wall can be erected above this reinforced concrete beam by placing a
concrele wall panel over the reinforced concrete. (See Fig. 22)
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system provides great flexibility in constructing various types of buildings by the judicious
selection of the appropriate types of pre-cast concrete panels. The length of 'I; shaped concrete
paneis can be varied according to architecturat requirements and the length adjusted by adjusting
the universal moulding formwork set. The Figures (24) to Figure (32) showing the plans and

10  elevations for the various type of combination from pre-casl concrete wall panels to form the
different designs according to architectural requirements. The specific design of the surface of
the wall panel cornices, door frames, window frames and other structures can be easily formed or
modified prior to the casting. Furthermore, it is easy to handle the casting and construction and
quality is under control at casting plants instead of depending on inconsistent human factor.

15 There is no plastering and no ceiling because the wall and ceiling fumishings can be formed
during the process of casting through the moulding formwork set.

The gap between linearly aligned concrete wall panels provides for Fig (18) for central to
central alignment/adjustment and also serves the purpose of expansion join for structural
requirement. It will be understood that the gap can also be used as the cast in-situ column by

20 introducing steel bars and concrete into a core formed by two adjacently placed concrete wall
panels.



panel s . pl aced in a linear alignment to each other. The |length of any panel
can be adjusted at the 30 _ casting stage by sliding an adapter wthout
altering the noul ding formwrk set. —hhe invention will be
deSCI’I bed in detail by reference {oqgr sHEST HAS BEENdi nent and system
of construction with reference to] acco ngs in

. . . GY6/00012
Fig (1A). ShoW¥O ¥/ 16636 pl an vi ew, de el eva}tﬂ?oggand Fig

(1C) shows section cut through a core (6) of 'I' shape (straight |ine
Hlmmm’ﬂﬁgm pre-cast concrete wall 35 panel conplete with pre-cast
ﬂH l, pre-cast concrete corni@AIME) finishing and steel
i hkst. (L8) » Fig (1D) shows a top plan view of a 'I" shape

re-cast concrete wal | panel
p 1. Pre-cEst concre\g garr]l(e)lufgr tl?e Xonstruonon Iln %uﬁ”ingqr(tjdug%l chg:%E:t%EseW'u‘ Ra{'

each pre-cast concrete pane! consists of concrete panel body with pre-cast concrete beam at an
5  upper edge, and at least one bore (6) extending longitudinally from one end to the other, wherein
sald bore is adapted to receive starter bars (16), reinforcement steel bars (19) wires, pipes or

concrete.

2, Pre-cast concrete panel for construction in building industry as claimed in Claim 1
10 wherein the upper edges of the pre-cast concrete panel body includes cornices casted
simuitaneously with the casting of the concrete panel body.

3. Per cast concrete panel for construction in building industry as claimed in Claim 1
wherein the pre-cast concrete panel body includes door opening (10) or window opening (12) on
15 the planar surface.

4. Pre-cast concrete panel of construction in building industry as claimed in Claim 1
wherein the pre-cast concrete panel body inciudes comices, patterns, impressions, abutments
(14) all casted simultaneously with the casting pf the concrele panel body.

20 .
5. Pre-cast concrete panel for construction of building industry gs claimed in any of the
Claims 1 to 4 characterised in that the pre-cast concrete panel body includes a longitudinal
recess extending from one end to the other end, on at ieast one terminal end of the pre-cast
concrete wall panel body.

25
6. Pre-cast concrete panel for construction in building industry characterised in that pre-
cast concrete panel consists of a rectangular pre-cast concrete slab comprising of pre-cast
concrete beam (34) along the perimeter of the slab and a recess at central region of the concrete
slab.

30
7. A system of constructing structures using pre-cast concrete panel characterised in
that the pre-cast concrete panel are selected from one or more of the following:-
a) ‘' shaped panel in cross section and ‘I' shaped panel with door or window opening.

35
b) ‘L' shaped panel and °L.' shaped panel with door or window opening
c) ‘T* shaped panel and 'T" shaped panel with door or window opening
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10
d) ‘cross’ cross-sectional shaped panel and ‘cross’ cross-sectional panel with door or
window opening

and wherein the panels consist of concrete panel body, with or without pre-cast concrete beam at
an upper edge, and at least one bore extending longitudinally from one end to the other, the said
bore is adapted to received starter bards (16) reinforcement steel bars {19), wires, pipes or
concrete.

8. A system of constructing structures using pre-cast concrete panel body which is
supported by at least two cast in situ columns at both ends of the panel body.

9. A system of constructing structures using pre-cast concrete panel as claimed in any
of the claims 1 to 8 wherein a plurality of adjacently disposed bores of the panel are in-filled with
reinforcement steel bars and concrete to form cast in-situ columns and wherein the columns so
formed, as a substitution of a single big column.

10. A system of constructing structures incorporating a pre-cast concrete wall panels
characterised in that longitudinal recess extending from one end to the other end of one pre-cast
concrete wall panel is aligned apposite to a comresponding recess in another panel in linear
alignment with the former.

11. A system of constructing structures incorporating pre-cast concrete panel as claimed
in Claims 1 to 5 and pre-cast concrete slab as claimed in Claim 6 wherein all the pre-cast
concrete panel and pre-cast concrete slabs are interlocked together by the introduction of steel
bars through he links extending from the pre-cast concrete beam of the pre-cast concrete panel,
adding wire mesh and top bars on the pre-cast concrete slab and pouring concrete over the steel
bars, wire mesh and top bars.

12. A method of constructing structures consisting of pre-cast concrete pane!
characterised in that the method consists one or more of the following steps:-

a) casting a ground floor concrete with starter steel bars at pre determined positions
b) construcling concrete Kicker at pre determined positions

c) positioning pre-cast concrete panel over the casted concrete kicker and starter steel
bars

—_—
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Fig(2A) & (ZB) shows t'he pl an and side view respectively of the "I’ shape
panel as stated in Fig (1A, Bl (10 & (1D) butw thdooropening.

10 Ei 3A) & (3B) bfH d I
(()f %he "l sh‘XBe”ﬂéJr?gl (as)sta'g ed) m?};ﬁﬁgg ﬂi:?»)e \(/I IE&W% ' y

wi th wi ndow opening. (12) 5 a top view pl an, Flg

(4B) shows side elevation and Fig (40 sh section cut thr ough a
core of 'L' @hape pristrodeciig stesl aeisforeemerit| bapsaintol sebested| betes ofithen preraastcemicrete
- panel
. e) introducing concrete into the bores selected in step (d) above
5
f) positioning pre-casl concrete slab over the pre-cast concrete panel.
g) inserting steel bars through steel links extended from pre-cast concrete beam of the
pre-cast concrete panel
10
h) introducing wire mesh on top of the pre-cast concrete slab and introducing top steel
bars over the steel bars introduced in step (g) above and across two adjacent pre-
cast concrete slabs.
15 i) introducing concrete to cover the wire mesh and top bars
13. A method of constructing structures consisting of pre-cast concrete panel as claimed
in Claim 12 consisting the further step of introducing ‘U’ shaped steel bars linking two adjacent
bores in the re cast concrete panel and thereafter introducing concrete into the bores.
20
14. A method of constructing structures consisting of pre-cast concrete panel as claimed
in claim 12 wherein the pre-cast concrete panel between two fixed paositions include ‘I' shaped
panels in cross-section and/or ‘I’ shaped panels with' door or window opening and wherein the ‘I’
shaped panels can be of different lengths and are casted from the same formwork mouid.
25 :

15. A system of constructing structures incorporating pre-cast concrete panels

characterised in that reinforced concrete beams comprise of a first part consisting of pre-cast

concrete beams at an upper edge of the pre-cast concrete panel and a second part consisting of

cast in situ concrete beams and wherein the first and second parl are inter-linked to form a
30 solitary concrete beam structure.

16. A system of constructing structures incorporating pre-cast concrete panels as

claimed in Claim 15 above where the reinforced concrete beams further include a third part

consisting of pre-cast concrete beam of a pre-cast concrete slab wherein the first, second and
35 third parts are inter-linked to form a solitary concrete beam structure.

17. A structure consisting of pre-cast concrete panel consisting of paneis according to
any of the claims 4 t0 6.
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o (o RHHIRIRIIA o, 3%’302?82 SPLSJ%E%{‘,L vely of ihe 'L shape

as stated Tn® * "Fid (2A), (4B (QHBET HHAS door opening. (10) on an
extended arm 10 Fig 6A sh@p@‘(ﬁgt op vilew plan, Fig (6B) shows
side el evati owoanti23i g (6C) shov seett+omTut thr ough PCTRGIs/6o12 T
shape pre-cast concrete wall panel conplete with pre-cast concrete
beam (2) and pre-cast concrete cornice (42 finishing. Fig (7A)
& (7B) shows“t he pl Rgnife & [ % ' as.stat ed
in 0,84 o 1465) & (e's'g':)a g oF BreicBR dGch dr‘ygi'é'n‘?’&s' pdeord B ol .
arm 15 ﬁlg (8A) & (8B) shows the a plan and side view
respectively of a 'T" shape as stated in Fig (6A), (6B) & (6C) but

with two door openings (10) on two extended arns.
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Fig {9A) shows a top view plan, Fig (9B) shows side elevation and Fig (90

shows section cut through g core of 'Cross' shape pre-cast concrete
wal | _ panel conplete with pre-cast concrete beam (2) and pre-cast
concrete cornice (4) finishing. 20 Fig (10) shows the section of
vertical castjpgd ding formmrk set for casting a pair of - cast
concrete wal I%ﬂgﬁg%s above st at ed. Fig (11) s %ﬁ%&@hﬁ
perspective cut out view of the vertical casting noul ding framework

shown in Fig (10) Fig (11A1/3hows an enl arged section of an

ext endabl e adapter between two spaced apart 25 edge panel
Fig. (11 B) shows an adjustable bottomplate for ver
framework set.
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(Fig 10) : Fig (12), (13) & (14) show a cross-sectional view of

pre-cast concrete slab panels of varvipng widths. 30 Eig (15A)
| ITOSTTates the first step in constructing a wall using pre-cast concrete
wal | s whereby a ground floor concrete slab is casted and starter bars
are placed at pre-determ ned osi tions. |

illugtrates tWRI¥E3hd step after FPg 15A wher eby concrete Q?% é§&?§h2
constructed and the level is adjusted to receive the pre-cast
concrete wall panels. 35 Fig (213@5 shows a section A-A cut.
through Fig (15B) Fig (16) shows a partially conpleted

buil ding wal | where pre-cast concrete wall panels

10

FIGURE 2B



show in Figs 1A, 1B, 1C 4A, 4B, 4C and 6A, 6B, 6C have been erected.
Fig (1 7A) shows a top plan view of the partially caonpleted bhuilding wall
shown 1n Fig 16.

WO 97/11237 PCT/SG96/00012
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FIg. (I7B) shows a partially conpleted building wall w th reinforcenent

steel bars in sone of the holl ow cores. Fig (18) shows a
sectional view of the connecting joint between two adjacent pe&psEddvb
concrete wal | WoHd18? 5 Fig (18A) shows a secti onal perspec%lizve
view of a pre-cast concrete wall panel and pre- cast concrete beans
with a cap over a hollow core. 4/37 :
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Fig-(18B) shows a perspective view of a cap that is designed and configured

to be placed over _a hollow core Elg—(19)—shews—the
positioni-ng of the pre-cast floor slabs on the pre-cast concrete beans 10
of the pre-cast concrete panels. Fig (20) shows a perspective

view of partiall gonpl et ed bui |l di ng where reinforcenent PCT/SGhGG0IAr S
are int roducéYP?%‘rl gh the links extending fromthe pre-cast concrete beam
of pre-cast concrete panels shown in Fig (19). Fig (20A
is a perspective view of an assenbly of Wz-cast concrete floor slabs
positioned 15 over a plurality of pre-cast coneréfie wall panels.

Fig (21A) is a sectional view showing in detai’l the }positioning two

adj acent pre-cast -7

FIGURE 5B



concrete flopor slabs. Fig (21B) shows two nunbers of pre-cast

concrete slab panels laid on the pre-cast concrete bheans of a
pre-cast concrete wall panel. 20 Fig (22) shows a perspective
view of the assenbly of wire nesh and top bars on the pre- cast
concrete floor slab before pouring the concrete. | )
shows a per sp¥@O7TA4R3%i ew of an assenmbly shown in Fig 22. PC%%kgm&%%ﬁFig
(23) shows a perspective view of two adjacent linearly aligned pre-cast
concrete walls being | ocked in poBf83%Fon in single storey building. 25
Fig (24A) shows top view plan of pre-cast concrete panels conbi nation by
using two nunbers of 'L' shape and one nunber of 'I' shape whereby
thé length of 'I' shape panel can be
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adj uSted at ,the casting stage to conply with architectural and structural
requirenments. Fig (24B) shows a side elevation view of .
combimation of panels shown in Fig (24A) Fig (25A) shows the
top view plan of pre-cast concrete panels conbination by using two 30
nunbers of 'L' shape, two nunbers of 'I' shape and one nunbe pe
panel wher ebyW®/M11237 | ength of 'I' shape can be adjusted ggpltgﬁ%;,@ggti ng
stage to conply with architectural and structural requirenents in Fig
24A. Fig (25B) shows a si @3 evation view of conbinati.on of
panel s shown in Fig (25A). Fig (26Ay-shows top view plan of
pre-cast concrete panel s conbi nation by using-one 35 nunber of 'cross'
shape, one nunber of 'T shape, one nunber,of 'L shape and two nunbers of
'I' shape panel whereby the length of '1!”shape can be adjusted at the
pre-casting stage. /

FIGURE 7B




Fi g-(26B) shows a side elevation view of conbination of panels shown in Fig

(26A) - Fig (27A) _shows a top plan view of pre-cast concrete
panel s conbi nati on by one nunber of 'L'" shape, one nunmber of 'L’
shape wi th door openi ng one nunber of 'I' shape panel.
WO 97/11237 PCT/SG96/00012
8/37
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Fig (27B) shows a side el evation view of conbination pre-cast concrete
panel s shown in Fig (27A) Fig (28A) and Fig (28B) to

Fig (32A) and_Fi 32B) shows vari ous conbi nati ons of pre-
concrete wall “ﬁ%{%@ﬁ%”by usi ng same nethod of combination as Egyﬁ??%@i@]’zfrom

Fi g24A, 24B
9/37
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5 “to 27A & 27B. Fig (33A) shows a top plan view of pre-cast

concrete wall panels conbination_by_using two nunhers of —cross’
shape pre-cast concrete panels and one nunber of 'I' shape pre-cast
concrete panel with a recess at both sides of the panel and wi thout cores
I n between. Fig (33B) shows a side view of thgcqlsgy@bdosn
conbi nati on SYOP¥HB2¥ast concrete wall 10 panels shown in Fig (33A)
Fig (33C) shows section A-A view cut through the 'I' shape pre-cast
concrete panel in the conbinatioﬁogﬁgmn in Figs (33A) and (33B).
Fig (34A), (34B) and (34C) show a sane conbination as Figs (33A), (33B) and
(330 but with one core in the 'cross' shape panel.
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5 -~ . « Various nodul ar pre-cast concrete panels will now be
described. A first pre-cast concrete panel is a planar wall with "I’
shiapewith or wthout pre-cast concrete beam (2) and pre- cast
concrete cornices (4) at the top edge (Fig 1A, 1B and 1C). The wall

I ncludes a plurality of evenly spaced apart cores (6) ' from
the top edge ‘Y%’T’Hls/"bottom edge of the wall and st eel Pﬁfﬁ%gﬂl()dg?z The
|l ength (x) of the pre-cast concrete wall panel can be varied according to
the 20 structural design and architect#/3F requirenments of the building.

A second pre-cast concrete panel is a planer wall with 'I' shape as
described in Fig 1A & 1B) but wth a door opening (10) (See Figs 2A &
2B). A third pre-cast concrete panel is a 'l' shaped pl anar wall as
described in Fig 1A, 1B & 1C) but with a wi ndow opening (12) (See Fi 93
3A.& 3B). A fourth pre-cast concrete panel is a 'L shaped panell (See 9?95
4A, 4B & 4C). Each ®
: 100
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FIGURE 11
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25 arm of ' L' shape panel includes a longitudinal core (6). The external

sides (14) can be plain or patterpned, The upper edges can include
pre-cast concrete beam (2) and cornices (4) or be wi t hout the
pre-cast concrete beam or cornice. A fifth pre-cast concrete

panel is 'L ?@ggﬁﬂygst as described in Fig 4A, 4B & 4C) but gwg;sggg ooz °Ne

ar m ext ended 5A & 5B). The extended arm can i ncl ud

opening (10) or 30 alternatively include wi ndow opening (12). A sixth
pre-cast concrete panel is a 'T shape Eai37with pre-cast concrete
beam and pre-cast cornice as described in Fig 1A, 1B & 1C (see Figs 6A, 6B

& . 6C). A seventh pre-cast concrete panel is another 'T' shape unit
where the mddle armin perpendicular relation to the other armis
extended and includes a door opening-(10) or alternatively a w ndow

opening (12) as described in Fig 1A, 1B and 1C. A eighth pre-cast

106 . H2 108 108 112 . 106

BN

FIGURE 11A



35 -concrete panel is a 'T shape wall structure with two door openings

(12) (see Fig 8A & 8B). A ninth pre-cast concrete panel 'cross'
séctional Tolumar unit, wth at [east one bore (6) in the panel (see
Figs 9A, 98 & 9C). All the concrete panels described above may optionally
I ncl ude steel links (8) secured to the reinforcenment s (3)
in the concr eWOY¥EAT (2) of the concrete }éﬁ%@ﬁﬁwﬁz

| 13/37

FIGURE 11B
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PCT/S&6/ 00012 6
wal |- _panels. Further all the panels described above can be casted with or
Wi t hout pre-cast concrete beans and cornices. - It wll

be ﬁppreci at eqv‘t)g_%us;\e I ndi vi dual di nensions of the various P%a},r,s%;%&rlf
such as

14/37

FIGURE 14 36



hei ght,: l ength and thi ckness of the panel, shapes and desi gns of the w ndow
openi ng or_door_ 5 openi ng. _patterns on the side wall can he different
dependi ng on architectural requirenents. The conbi nati on sel ected
fromthe above described pre-cast concrete panels will form any design

and any si ze g‘r %éﬁgg | ding the except some length of the '|' pgRa86éhopNel
w Il have to 6T d at the casting stage. Pre-cast concrete panel
of other cross-sectional types can be eaé#égged for ot her

requi renents. Such pre-cast concrete pa woul d be within the scope of
this invention. 10 The nould (100) conprises of a twin set of
moul d formwrks. Each set of nould formmrk conprises of a pair of
hori zontal ly placed but spaced apart guide plates (102) and a pair of
side panel plates (104). The vertical length of the concrete wall panel to
be. casted can be vari ed by adjusting the height of the bottom guide
plate (102) upward and downward utilising

16 13 16 13

FIGURE 15 A

FIGURE I5B

(SECTION A-A)
FIGURE 15 C



convent.i onal. neans known to the art ( see Fig 11 B). In the preferred
enbodi nent, the bottom 15 guide plate (102) is raised or |lowered by neans
of slot and bolt neans ( see Fig 11B). The noul d (100)

i ncludes a neans to vary the length of the yet to be casted concrete

wal | panel s. s include a pair of vertical adapter(10 1,Ng
fromthe top ipg%@ﬁ%@m gui de plate to under-side of togéaﬁégﬁmgﬁate
(102). A pair of shafts (108) are intro ﬁ?f t hr ough the holes (110)

in the horizontal guide plates (102), t and bottom A plurality of
ext endabl e 20 arnms (112) are arranged spaced apart between the shaft and

the vertical adapter(106). The extendabl e arns (112) extend from one
vertical adapter to the other, whereby the distance apart bet ween t he
vertical adapters can be varied over a pre-determ ned range. Collapsible
cyl-i ndri cal tubes (114) are introduced into the holes in the

hori zontal guide plates. After the wire nesh was

o
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Ul
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FIGURE 16



pl aced tn position, concrete is introduced into the nould by pouring the
concrete across the 25 i nverted V shape ledge (116). The concrete |s

i ntroduced into both sides of the inverted V shaped | edge (116) unti l
the noulds are field with concrete. _ It-will be appreciated
that concrete _beam (2) and various designs such as cornices nd
patterns (14) WAR"HE3 ncorporated onto the side panels (104)@§%“¥ﬂ@“WBﬁ|d
An exanple of a pattern incorporated into the side panels is shown in
Fig 6B and 6C. The cornices (4) and the BB/37patterned sides (14) can be
provi ded on one side or on both sides. Fig 12, 13 and 14
shown pre-cast concrete slabs of different |engths. Each pre-cast

concrete slab is a rectangular slab, with a concrete beam around the

perineter. The concrete beam can include a hollow core if necessary.
The -peri net er further includes ; :
FIGURE 17A
T? 19
A o|e|e
FIGURE 178
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concrete beam (34). The heights of the concrete beam and the corresponding
depth _of the 35 recess can be adjusted at casting stage in accordance
wi th=architectural and engineering requirenents. In
constructing a building, the pre-cast concrete panels as stated above wll

2; ﬁggg ed, Wo!’,msi%;)’ported and interl opked t oget her by the fl,gjl.}sgmn

18/37
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Step.1. Cast the ground floor concrete (13) and extend the starter bars
(16) out at the predet erm ned col um position (15). Fig (15A)
WO 97711237 PCT/SGI6/00012
19/37
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Step 2.- Constructed the concrete kicker (18) and adjust the level to

receive the pre-cast concrete wall panels and.cast-in-situy colunmns
Figs¢15B) (15C). 5 Step 3. Lift up the pre-cast concrete wall
panel s and erect to the respective positions: Fi gure 16.

Step 4. Inser I nforcenent steel bars (19) to the resp ' s at
col um S&Pﬁ]gﬁs and conplete with the in fill concre?g:&}s\ésamw
Figs(17A) (17B). Step 5. Segbwgg the gaps in between linearly
al i gned adj acent pre-cast concrete wall panels by fitting in P.V.C

gasket (20) introducing seal ant conpound (22) then introducing in-fill
concrete. Figure(18). Unused hollow cores in the pre-cast concrete wall
panel s are covered by i nserting P.V.C caps (24) before pouring the
concrete into the nould. Figs(18A)(118B).

19
26 l 26 2

FIGURE 19



Step 6. Lift up the pre-cast concrete slab (26) and lay on the pre-cast
concrete beans (2) of pre-cast concrete wall g '

Step 7. Insert the reinforcenment steel bars (28) through the links (8)
extending fromthe pre-cast concrete bean(2) of the pre-cast concrete
wal I's. Figure(20) and Fig (20A) Step 8. Add thepm (38)
to the top of NESE_ cast concrete floor slabs and top P%%#s (40? to
the top of pre-cast concrete beans. Figur%§22) and Figure (22A)

Step 9. Pour the concrete to the assenb}/3% Fig (22A). Al the pre-cast
concrete walls, 20 pre-cast concrete beans and pre-cast concrete sl abs
wll be inter-linked and interl ocked together to produce a unified
overall structure. Stepl0. Repeat the steps 3 to 9 for the
next fl oor.

26 262819 8 2
I N

FIGURE 20



For single storey, the pre-cast concrete wall panels will be inter-linked

and interlocked together by Jjnserting Il ___shape steel—bars—
(42Z2)y - after pouring 25 the concrete to colum positioned next to each
other fromtwo linearly aligned adjacent pre-cast concrete wal l

panel s. Figure 23%. One edge of a concrete sl afewscosnbigct ed
to the edge oVORTBIRL adj acent concrete sl ab by pl acing the two
concrete slabs adjacent to each other and.inter-1linking pre-cast concrete
beam of the pre-cast concrete sl a&%%teel bars (33). Any crevice or
gap at the joint of the two 30 concrete slabs is sealed with a suitable
seal ant (32) (See Fig 21A). Where a reinforced concrete beam
is to be constructed between two adjacent concrete sl abs, or where a
wall is to be erected fromone storey to another, than the each concrete

sl ab

FIGURE 20A



(26) is placed on the concrete beam (2) of a concrete wall panel. One side
of a concrete slab is pl aced spaced apart fromithe sideof an-adiacent
concrete sTab. A trough is forned by the side 35 edges of the concrete

sl abs and the top surface of the concrete wall panel. Additional steel bars
(28) are placed in the trough and secured to the steel |inksdfsgekmooir m a
steel cage. C¥WAVHRY is poured into the trough so fornmed and al | owed
to set to forma reinforced concrete beam |If desired additional
concrete wall can be erected above thi 238¥nforced concrete beam by pl aci ng
a concrete wall panel over the reinforced concrete. (See Fig. 22)
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The advantage of this invention is that the various shapes of pre-cast
concrete panels can be assenbled concrete-colums are—construeted—by
t he i ntroduction of reinforcenent steel bars and concrete into the
desired cores, cast in-situ reinforcenent concrete beans are

constructed gn 5-}?@::9; pre-cast concrete walls and adj acent ¢p#qgtes/6008d ab
panel s, and ? rei nforcenent steel bars can be inter-linked to forma
rigid and sturdy building structure. The system provi des great
flexibility in constructing various typﬂﬂ&? bui | di ngs by the judicious
selection of the appropriate types of pre-cast concrete panels. The length
of 'l shaped concrete panel s can be varied according to architectural
requi renents and the |l ength adjusted by adjusting t he uni versal

moul di ng formwrk set. The Figures (24) to Figure (32) showi ng the plans
and 10 el evations for the various type of conbination from pre-cast
concrete wall panels to formthe
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FIGURE 22A



di fferent designs according to architectural requirenents. The specific

design of the surface of the wall panel cornices door franmes, w ndow
frames and ot her structures can be easily fornmed or nodi fied prior to
the casting. Furthernore, it is easy to handle the casting and construction

and qual |‘t r4"s‘iegnder control at casting plants instead ‘}E:T%meg on
c 0 cel

i nconsi st ent h tor There is no plastering and n I'ng
because the wall and celllng furnishings can be forned during the
process of casting through the moul di ng2668%work set . The gap
between linearly aligned concrete wall panels provides for Fig (18) for
central to central alignnent/adjustnent and al so serves the purpose of
expansion join for structural requirenent. It will be understood that

the gap can al so be used as the cast in-situ colum by 20 introducing
steel bars and concrete into a core fornmed by two adjacently placed
concrete wall

42
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9 - - CLAI'MB 1 A pre-cast concrete panel including a pre cast
concrete panel body with a pre-cast concrete heamat _an upper edge__at
| east one bore extending

WO 97/11237 PCT/SG96/00012
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FIGURE 25A
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5 longitudi-nally fromone end to the other, wherein said bore is adapted

to_receive starter bars. reinforcing steel bars_ electrical wiring, .
pi pes or concrete. 2. A pre-cast concrete panel according to claim
1 wherein the upper edges of the body include cornices cast

si mul t aneousl e casting of the body. 10
concrete paneﬁwé%%gggﬂlng to claim1 wherein the body |nclud2&ﬁwﬁﬁa&gldoor
openi ng on the planar surface.

29/37
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FIGURE 268



4. ~ A pre-cast concrete panel according to claim1l wherein the bod
includes_15 a w ndow opening on the planar surface- 5- A
concrete panel according to claiml wherein the body includes

cornices, patterns, inpressions or abutnments all cast sinultaneously with

t he castwbq’.’ﬂflnghe body. 20 6. A pre-cast concreper/5estrioi2
according to any one of clains 1 to 5 wherein

y
P

Lo r\ar\t
AYS CAUOo

30/37

FIGURE 27A
I N T I I T Y N O T I N T I I

——
———

FIGURE 27B

SUBSTITUTE SHEET (RULE 26)



the body ineludes a |ongitudinal recess extending fromone end to the other
end, on_at l|least one termnal _end of the wall panel._body 25 7 A
pre-cast concrete panel in the formof a rectangul ar pre-cast concrete
sl ab which includes a pre-cast concrete beam al ong the perineter of the

sl ab and at a central region of the slab. 23
: : PCT/SG96/00412
mul ti-storey Bﬁ??ﬁﬁﬁ%smade substantially of pre-cast conponents, Sal
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30 buiiding including pre cast concrete walls, floors and col umms, said

walls and col umms DﬂLﬂg_ﬂEdﬂ_QL_ﬂLEQaSL_QQnQLELe_panELS_and_saLd__
fl oor:s bei ng made of pre-cast concrete slabs, said panels having one
of "L, "I', cross, or 'I' cross-
WO 97/11237 : PCT/SG96/00012
32/37
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10 - sectional shapes, wherein said 'I', 'T" and cross shaped panels
are_joi. 1 | | .
i nterl ocked together to form an encl osure.
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5 9. . Anmulti storey building according to claim8 wherein at |east sone
of said "I' shaped panel s _have a door or window opening- 10
ATl tistorey builTding according to claim8 wherein said 'l' shaped
panel s are of varying | engths 10 11 A multi-storey building

according to claim@8 wherein said colums are
g WO 97/11237 PCT/SG96/00012
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reinforced with steel bars and additional concrete. 12. A building
including pre-cast concrete walls. floors and colyms including. 15
linearly aligned pre-cast concrete walls with a |ongitudinal recess at

t erm nal edges wherein a bore fornmed by two adjacent |ongitudinal
recesses incl el ongat e gasket on an inner side g to
seal off a gég8§Z?a£%n two pre- cast concrete walls onqgﬁhgﬁ?@@%uction
of cast in-situ concrete or cenent m)rt3aé,37 into the bore. 20

FIGURE 32A
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13. "A:building according to claim 12 wherein the el ongate gasket has a
cylLindrical cross-section 14 A single starey building nade
subst-antially of pre-cast conponents, said 25 building including floors
and pre-cast concrete walls and colums, said walls and col ums bei ng
Imade of pre:c%”ﬁgﬁgrete_ panel s, said panels havi ng one of Pcr/acs'asl'o'oolz' T,
cross' or 'I" cross sectional shapes wherein said 'L', 'T', and Cross
shaped panels are joints between '|I' shaped panels, said panels and floors
bei ng interlocked together to forman ed8/3&ure

|
|

H |

1L H

SECTION A-A ELEVATION
FIGURE 33C FIGURE 33B



30 7 -15. : A single-storey building according to claimi14 wherein at
| east sone of the '1' shaped panels have a door or w ndow opening

<
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panel o a”'ﬂ e-storey building according to claim14 V\ﬁ%r{eg.m a.lob ', ,shap%j

AT cLAIMS

1. A multi-story building made substantially of pre-cast components, said
building comprising pre-cast concrete walls, flbors and columns, said walls and
columns being made of pre-cast concrete wall panels and said floors being made of
pre-cast concrete slabs, said panels having one of L', ‘T", cross, or ‘I’ cross-sectional
shapes wherein said ‘L’, ‘T’, and cross shaped panelé are joints between 1" shaped
panels, said slabs and panels being interlocked together to form an enclosure.

2. The multi-story building as claimed in Claim 1 wherein at least some of said
‘I’ shaped panels have a doqr or window opening.

3. The multi-story building as claimed in Claim 1 wherein said ‘I' shaped
panels are of varying léngths. o

4, The multi-story building as claimed in Claim 1 wherein said columns are
reinforced with steel bars and additional concrete.

5. A building comprising pre-cast concrete walls, floors and columns
.comprising linearly aligned pre-cast concreté walls with a longitudinal recess at
terminal edges wherein a bore formed by two adjadent longitudinal recesses includes
an elongate gasket on an inner side of the bore to seal off a gap between two pre-cast
concrete walls on an introduction of case in-situ concrete or cement mortar into the
bore.

6. A building as claimed in Claim 5 wherein the elohgate gasket has a
cylindrical cross-section.

7. A single-story building made substantially of pre-cast components, said
building comprising floors and pre-cast concrete walls and columns, said walls and
columns being made of pre-cast concrete wall panels, said- panels having one of ‘L',
‘T", cross, or ‘I’ cross-sectional shapes wherein said ‘L', ‘T", and cross shaped 'panels
are joints between ‘I' shaped panels, said panels and floors being interlocked

__together to form an enclosure.
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'17.., A pre-cast concrete panel according to claim 1LgUbEY g@@aﬂl:fy RS/ 1997
her.ei'n. descr.i bed V\1 tgtﬁr eLeré,nce to,the ,acc anzi-nﬁ reiyi)r%slent at i ons
18.. A pre-cak cdite ginglessiesr byilding as glaimed, i traims {putietan At gast spme.ph
desgribed with reference to the a corrpanxi n\% representations. 10
X said ‘I' shaped panels have a door or window opening.

v

5

9. The single-story building as claimed in Claim 7 wherein said 1’ shaped

panels are of varying lengths.
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19. A mul ti-storey bUI|dI ng according to claim 8 substantially as herein

descri o the acconpanying representations. 20.
bui. | dixng [‘M ‘w m 12 substantially as her REELA : hb15
r ef er enc yi ng representations ACPMENTG rey
bui | di ngHmﬂD g ® ctaim 14 substantially as hergi 5@3‘3'?&5'}7 W th
reference to the acconpanyi ng representations.
panying rep . 0-4 MAR 1399
CLAIMS J
1. A pre-cast concrete panel including a pre cast concrete panel body with

10

15

20

25

30

a pré-cast concrete beam at an upper edge, at least one bore extending
longitudinally from one end to the other, wherein said bore is adapted to receive

starter bars, reinforcing steel bars, electrical wiring, pipes or concrete.

2. A pre-cast concrete panel according to claim 1 wherein the upper edges

of the body include cornices cast simuitaneously with the casting of the body.

3. A pre-cast concrete panel accerding to claim 1 wheremn the body includes

a door opening on the planar surface.

4. A pre-cast concrete panel according to claim 1 wherein the body includes
a window opening on the planar surtace.

5. A pre-cast concrete panel according to claim 1 wherein the body includes
cornices, patterns, impressions or abutments all cast simultaneously with the
casting of the body.

6. A pre-cast concrete panel according to any one of claims 1 to 5 wherein
the body includes a longitudinal recess extending from one end to the other

‘end, on at least one terminal end of the wall panel body.

7. A pre-cast concrete pane! in the form of a rectangular pre-cast concrete
slab which includes a pre-cast concrete beam along the perimeter of the slab

and a recess at a central region of the siab.

8. A multi-storey building made substantially of pre-cast components, said
building including pte cast concrete walls, floors and columns, said walls and
columns being made of pre-cast concrete panels and said floors being made of
pre-cast concrete slabs, said pancls h;;ving one of 'L’, 'T', cross, or I' cross-

A
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sectional shapes, wherein said 'I', T" and cross shaped panels are joints '

between ‘' shaped panels, said slabs and panels being interlocked together to

form an enclosure.

9. A multi storey building according to clain 8 wherein at least some of said
"' shaped panels have a door or window opening.

10 A multi-storey building according to claim 8 wherein said 'I' shaped

panels are of varying lengths

11 A multi-storey building according to claim 8 wherein said columns are
reinforced with steel bars and additional concrete.

12. A building including pre-cast roncfete walls, floors and columns including
Imearly atigned pre—cast concrete walls with a4 longitudinal recess at terminai
edges wherein a bore formed by two adjacent iongrtudinal recesses includes an
elongate gasket on an inner side of the bore to seal oft a gap between two pre-
cast concrete walls on an introduction of cast in-situ concréte or cement mortar

into the bore.

13. A building according (o clam 12 wherein the elongate gasket has a

cylindrical cross-section.

14. A single storey building made substantially of pre-cast components, said
building including floors and pre-cast concrete walls and columns, said walls
and columns being made of pre-cast concrete panels, said panels having one of

1%, 'T", 'cross’ or ‘I' cross sechonal shapes wherein said ‘L', T', and cross

- shaped panels are joints between 'I' shaped panels, said panels and floors

being interlocked together fo form an enclosure

15. A single-storey builiding according to claum 14 wherein at least some of

the ‘I' shaped panels have a door or window opening
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16 A single-storey buiding according to claim 14 wherein said 'I' shaped

panels are of varying lengths

17. A pre-cast concrete panel accoiding to claim 1 substantially as herein

described with reference to the accompanyingi representations

18. A pre-cast concrete panel according to claim 7 substantially as herein
described with reference to the a(:(x)mpanyihg representations.

19. A multi-storey building according to claim 8 substantially as herein

described with reference to the accompanying representations.

20. A building according to claim 12 substantially as herein described with

reference to the accompanying representations

21. A single-storey building according to claim 14 substantially as herein

described with reference to the accompanying iepresentations.



