;1 Je3e74k, ' 12 JUN 2003 1 PRE- FABRI CATED BATHROOM Thi s i nvention
relatesﬂmmmﬁﬂ%wmmm for constructing and installing a pre-fabricated

bat hr oo orey buildings. In the construction of nuftip gUPr

bui | di ngs t1¥¥€2hstal | ati on of a bat hroom,usually takes a considerable T ne
as the bathroomhas to be created on-site. Wrk on the bathroomrequires
the erection of the panel s/ I ] }.e. the framework
_for the bathroom to be eréﬁ?ﬁbﬁéwmtsi‘gmm uction is in
progress. This process is |labor and tine intensive which results in
increase in cost. The construction of pre-fabricated bathrooms is known
in the art, sEhikrveationaredatesNo.a nsthad do comktruptingranal instdltinigoses t he
construction of the franmework of the bathroom panel by panel, in a nodul ar
f ashi on. Thi spra-fahsdeated bathraorslih mukte-stortyl bibiddingst ensi ve and may not
yield cost savings when utilized in nufti-storey buildings. One of the

di sadvant ages of the present nethod of construction of bathroomunits is
that as each bathroomis individually fabricated on site it is difficult to
mai nt ai n qual It thecoasstsgethey of Yaulti-staragrbulldings 4he ansiallaiion afte present

met hod are that as there is substantial work to be done on site to create

t he bat hr oom bathrae@esusuallje takest censideraleduneras thedathroom has to ban
commence, ? 2 JUN 2003 2 _drainage cannot be tested until the bathroom has
been assenbl eckeared phesita. hdVaek lost e bathroemhrespirasniie ereetionoibhecut on
site to provide recesses for building services conduits. The present

i nvention rel pargistwalls fexming the badweonutei e drameweorkifor the a
pre-fabricated bathroomin nufti-storey buildings which overcones the

di sadvant agesbathroaa,ttoee eresied onsttaoubilefthe eodsiuetiporis AAdrogeess.i or art .
The invention requires the construction of a fully self-contai ned bathroom
unit, which iThtsopgacesstiedaben and tigne waieghtvecwhicleresuisdin Bicaeaseciment .
Conceal ed conduits are cast in the wall together with nmesh reinforcenent)
Qpeni ngs for @@idows, fl ueslmmum‘mﬂulmnd doors are then fornmed. The
precast bathroomis conpl et rproofing and internal fitting
works. The entire unit can thenggstransferred to the site for installation

as and when required. An advantage of the invention is that considerable
time i s savedlha construction of pre-fabricated bathroom’s is known in the art,

see Korean patent No. 10-244019. The prior art discloses the
construction of the framework of the bathroom panel by panel, in a
modular fashion. This process is in itself time and labor-intensive
and may not yield cost savings when utilized in multi-storey

buildings.

One of the disadvantages of the present method of construction of
bathroom units is that as each bathroom is individually fabricated on

site it is difficult to maintain quality consistency.

Yet further disadvantages with the present method are that as there is
substantial work to be done on site to create the bathroom it takes

longer before waterproofing and tiling work can commence,



the installation of the bathroom and the nunber of worknmen required for the
construction and installation of the bathroom are reduced. Yet a further
advant age of the present invention is that as the bathroons afe pguecagt in
a factory it is possible to exercise greﬁter degree of quality control
which results in a higher standard of fifiished product. The prefabricated

bat hroom units can be testgd é)ri r “f ﬂeliver tgla:t&gga Site ich mnimzes
renedi al act i GrRIRRBE GRBNQAEPE Lgsfed uniil £hg bt GRedBEMAULEg servi ces
conduits are gast in the factqry, ng further cutting of the panel walls is
necessary to ﬁr‘éﬁheF EQ%MLS @éﬁlﬁghﬁﬁ%{ipﬁ@ YRHIRGEESTQ-BR QUL OR SR results in
faster construct i_8n time and overall savings. As the prefabricated bathroom
i s const ruct dF0¥dde AeePRses 40k duilding sarvees ¢anduits. results in better

wat er proofi ng conpared with the traditional nethod of construction. The

met hod of installation of the pre-fabricated bathroomunit on-site requires
the entire pre-fabricated struct g{te to be gﬁa&iﬁd on a foundation which is

laid for thislpaDseseNt IBNEBLPRJCIHES fQBTNE PLEPRYERSHRE Ands seated in
pl ace precast. sl ahs can then.be l.aid on tap of the unit to formihe next
Stor ey’ and. cdRSiaTIBeitREARDHRRIR A B PHAUNASHISI PSRRI f | ni shed
whi |l e construction proceeds. .The neth of construction _and installation
will now be dX¥dFP 'i'?W ‘g@?gwmagﬁ H’ggh%ﬁraéﬁﬂepaﬁm%@ﬂ&ﬁ construction of
the pre-fabricated bat hrognhémit is achieved by the follow ng series of
steps: 1 2 CANMEIHOMARd tRe PRIQTALEs or cenent is fixed to allow the
creation of the floor. Concrete of the desired strength is poured over the
reinforcenent to create the floor slab. 2. Wall rei'nforcenents are then

fixed to the slab to create the . .
ﬂxe ivention requires the construction of a fully self-contained

bathroom unit, which is constructed with lightweight concrete and
reinforcement. Concealed conduits are cast in the wall together with
mesh reinforcement. Openings for windows, flues, drainage and
doors are then formed. The precast bathroom is completed with
waterproofing and internal fitting works. The entire unit can then be

transferred to the site for installation as and when required.

An advantage of the invention is that considerable time is saved in
the installation of the bathroom and the number of workmen required

for the construction and installation of the bathroom are reduced.

Yet a further advantage of the present invention is that as the
bathrooms are precast in a factory it is possible to exercise greater
degree of quality control which results in a higher standard of
finished product. The prefabricated bathroom units can be tested
prior to delivery to the site which minimizes remedial action to cure

defects.



four .walls of the bathroomunit itself. Building services conduits are
provided in the wall and slabs to enable piping and wiring to be installed.
Li ght boxes are al so provided and fixed to the wall rei nforcerp@tJUNS%t@fl
hooks are also fixed in the rei nforcerren§ to enable the entire unit be
lifted and noved to the desired | ocation. 3. Steel noulds other then fixed
around the wall reinforcenent. Concrete of suitable strength is then poured
~into the nould to create the walls of the bathroom 4. Once the floor and
bri.cat ed bat hr oom .have been c t eel gﬁu ds are then

| f th - f t
\é\?ri ;S)pgd angﬁfﬁrﬁ?ﬁ,ﬁwdf% FERMAGES GORMILS, BEG CRg IR @&S?a@@%@fy B¢ to allow
th f slah b t. 5, T f slab and walls of t ef.abricated
bat hr oom can CHFGRE E hadanth Wil solreinay i Ak estghes b MEId0y pos. such
as tinber, steel. or alum niumare used. 6. Waterproofing, tiling and finish
wor ks i nsi desﬂ%‘cg? gpgﬁpftéat ed bathroomunit are carried out. 1 2 JUN 2p3

5 This entire process is carried out off site and the conpleted pre
fabricated bathroomunit is then ready to be transported to site as and
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The method of installation of the pre-fabricated bathroom unit on-site
requires the entire pre-fabricated structure to be seated on a
foundation which is laid for this purpose. Once the pre-fabricated
bathroom unit is seated in place precast slabs can then be laid on top
of the unit to form the next storey and construction can then proceed.

The bathroom can then be finished while construction proceeds.

The method of construction and installétion will now be described in

detail.
Method of construction

The construction of the pre-fabricated bathroom unit is achieved by

the following series of steps:



Level ed beddi ng or bearing pads are di sposed at various points on the floor
slab for the bathroomunit to sit on. A |layer of cenent sand:ﬁtj y. 1S then
applied to the floor area where the bathroomunit will sit. A Hpﬂ §$$ip of
suitabl e conpressible material is then gttached to the structural wall and
" the openings in structural wall for the w ndow and drai nage outlet. The

bear ifbﬁg r Léﬁ%f-dTgiéﬂbifﬂbf@C%gﬁﬁﬁf& ?ﬁ%@@ﬁﬁﬁﬁﬁ@a&%&ﬁb@cﬁfﬁlﬁahﬁf ° l? cel 1
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and the bat nr oom GnERge! e desied, %#%ﬁ?@%ﬂ%@f ?&“V‘ﬁﬁﬁh%?et ﬁgt cdge of the
he' bat hr oom uni 100G aCTale FECbORSEE N0 SI'h s Chen cast in

situ to conplete the floor of the next storey up. The installation cycle
can then continue with the erection of the external precast facade of the
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pref abri cated bathréomon- 's
the reinforcement to enable the entire unit to be lifted and

moved to the desired location.

3. Steel moulds other then fixed around the wall reinforcement.
Concrete of suitable strength is then poured into the mould to

create the walls of the bathroom.

4. Once the floor and walls of the pre-fabricated bathroom have
been cast, steel moulds are then stripped and formwork is
fixed to the open roof space of the unit to allow the roof slab

to be cast.

5. The roof slab and walls of the prefabricated bathroom can also
be cast in one pour when light weight formwork types such as

timber, steel or aluminium are used.

6. Waterproofing, tiling and finish works inside the prefabricated

bathroom unit are carried out.



9 2.JUN 2(~ 7 Figure 5 shows the external structural wall where the
prefabricated bathroomw |l be |ocated which is recessed to acconmodate the
bat hroomunit. Figure 6 shows the preparation of the structurfl y@ hogo
receive the bathroomunit. Figure 7 shmé/s t he bat hroom unit being seated on
t he bearing pad. Figure 8 shows the bathroomunit installed at the
structural wall. Figure 9 shows the placenent of the precast floor slabs on
the bathroomunit to commence construction of the floor above. Figure 10

shows an el tion.of one wall . of the prefalbri ed bat hr.oom Figure 11
shows a cr oiﬁge rh%:np Ceeﬁﬂé Sﬁ?q%?(ﬁ)@ﬁ‘nt\ﬁﬁ"lsﬁglw eq&ﬁgi]eﬁ@g}rg-the pr ecast
bat hr oom st g rei rGe i I formthe,basis of
the sl ab,  conbrisaLy Baffigr sufi B BEE entl tpdaf Badstotehdo Py 48e %)’
Vall reinforg n e then fixed to the slab (2) to create the four
wal | s of thewﬁggﬁi g%ﬁg%ﬂ&! Internal conduits (10) to facilitate cabling
for light fitnments and steel hooks (7) to facilitate |lifting of the

bat hroom units are provided in the wall reinforcenents (3). Space for |ight

o avol o tnethe PolcRiubREe AR b J0b s SRBAR withAebPeschlitne ¢ ™
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reinforcenent. Steel nmoulds (4) are then fixed around the wall

reinforcenment (3) into which concrete is poured to cast the walls. Once the
sl ab and Wallln%tzn W peen cast in concrete the open roof space of the
bat hr oom unit=¢arrttien be conpl eted by formwrk (8) being attached to the
opening at the top of the bathroomunit. The roof slab (9) can then be

cast. Alternatively the roof slab (9) and the walls of the prefabricated

bat hr oom canyPeyc Rk il A5 PG MRS EMHIRLO Rl BTISE SHGER L1 ot

is used. Wat'er i'ng, rnternal ng an ing can then

be cart 19 Wiadi o8 ke BEAHIABEIGuN ERAKES i ld Lipheat e e
| ocati on "".“ef]ﬁ 0 feA @Er%fﬂfé’l"v&aﬂ“ié% cie')s"se(g 13)ackSmifiyGateqfiecut and is then
provi ded wit ?eve?l ed “bearing pads ﬁi at ‘varrous points and a | ayer of

cerent._sand islkas [ 46 6 8RS Sbaltikond kRl A8 ggpen ngs for

w ndows and dral hage correspond 'w € openi ngs on the

bat hr oom unisttrlﬁéu?ﬂdwgil'hﬂ'éea?fgfﬁrﬁﬁl structural 1 2 JUN 2pp~
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Leveled bedding or bearing pads are disposed at various points on
the floor slab for the bathroom unit to sit on. A layer of cement
sand slurry is then applied to the floor area where the bathroom unit

will sit.

A thin strip of suitable compressible material is then attached to the
structural wall and the openings in structural wall for the window
and drainage outlet. The pre-fabricated bathroom unit can then be
lowered to sit on the leveled bearing pads. The installation of the

pre-fabricated bathroom unit itself can be completed by the joint



9 wall (12) is also disposed with a recess (13) to ensure a tight fit fox
the bathroomunit. A thin strip of conpressible material is tgfn att ached
to the inner face of the external structural wall and the inrdet @b the
various openings ( 16) . The prefabricaged unit is then |owered into place,
using the steel hooks (7) for lifting purposes, so that the unit sits on
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and the external wall (19) can be filled with non shrink grout to the edges
of the joint to create a water tight finish. Entry can be gained to the

et oom et HIR 80 o B8 081 ds AR PoSBATHE  ToFl |Lr,
Lhe st oomUpAad© A Fliink g LB bedt I S e ARMEE e BR T2, oL,
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froman installation site, the bathroomunit further conprising a slab
unit, four wall units, and a roof unit, wherein the prefabricating step

further COMBS feehfaldl dRilnldiehf it lafinROHT hBH, GORERELBeA RN,

fixed slab reintorcemnent aving a sur W th
recesses ex i ItAt.QAtL . bottom the recesses assuring a tight fit
LhorStre T aERdeRfe Olfleldiggih, DOLLOM 1S T RCeoers, “storey building: 15
formng each wall unit on the slab unit by pouring concrete around wall

rei nforcenent and conduits for each wall; the formed wall units including

through operpascandospasesrii hBLFUARLINRIe UNLEETSho BEL Bz EQNCY et e

wal | surfaces®being exposed 10r | a orey buil di ng;
and 20 bathroom.

Figure 1 shows the slab reinforcement and the concreted slab.
Figure 2 shows wall reinforcement fixed to the sides of the concrete
slab and the entire wall reinforcement being encased in steel

moulding ready for concreting.

Figure 3 shows the bathroom unit with 4 walls and the slab to which

formwork is attached to cast the roof.

Figure 4 shows the finished layout of the prefabricated bathroom.

Figures 5-9 illustrates the installation sequence of the prefabricated

bathroom on- site,



. pouring concrete around roof formwrk to formthe roof unit and the

bat hroom unit, the bathroomunit having a four exposed concrqthﬁﬁternal
wal | surfaces, a bottom surface and an exposed top surface, t t #bom
unit adapted to be installed in a nmulti-storey building. 25 2. A nethod of
construction of a bathroomunit as clained in claim1 above wherein hooks
are disposed within the wall reinforcenent. 3. A nethod of installation of
a prefabricated bathroomunit in a nmulti-storey 3o buil ding conprising:

b2 AN 2088k PERKEIRE o] SRR ESAP AR T B eI AR T O
sur face ad gl i BsIRR BTN bR W abepmrORedhE s an i ¢ of
t he prefabggﬁghgﬂpgﬂﬁproon1unlt, the fl oor surface containing a nunber of

| evel I'i ng I'ng therefrom and di sposed at various points on the
fl oor surface: and ~ o applying a cenent sand slurry to the floor surface
where the prefabricated bathroomunit will be installed; |owering the

it ot nd BPOF Shy AR 4B prp e EEn af R R AL Al e BB (9V° S 0t e

fl oor surfqﬁgh cﬁhﬁhe | evel i ng pads di sposed at various points on the
floor surface.” 4. A irethod of installation of a prefabricated bathroom unit
as claimed in claim3, above wherein the top unit of the bathroomunit
forms a formmork for a 20 topping slab, the nethod including casting a

topping sl giyehfe % §hh 98 thEDathroom unit being seated on the bearing pad.

Figure 8 shows the bathroom unit installed at the structural wall.
Figure 9 shows the placement of the precast floor slabs on the

bathroom unit to commence construction of the floor above.

Figure 10 shows an elevation of one wall of the prefabricated

bathroom.
Figure 11 shows a cross section of the bathroom wall.

In order to create the precast bathroom steel reinforcement is shaped
into a mesh (1) to form the basis of the slab. Concrete is then poured
over the mesh to create the slab (2). Wall reinforcements (3) are then
fixed to the slab (2) to create the four walls of the bathroom unit.
Internal conduits (10) to facilitate cabling for light fitments and steel
hooks (7) to facilitate lifting of the bathroom units are provided in
the wall reinforcements (3). Space for light control boxes (22) are

cast into the wall together with the conduits (10) to avoid the



.formvmork to forma floor of a unit above the | owered prefabricated bathroom
unit. .A A & AL. ATE. Afh9. A E. A A@A. AAY . AURm <I a{F 12 JUN 2003
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10% & () - F jnto which concrete is poured to cast the walls.

Once the slab and walls have been cast in concrete the open roof
space of the bathroom unit can then be completed by formwork (8)
being attached to the opening at the top of the bathroom unit. The

roof slab (9) can then be cast.

Alternatively the roof slab (9) and the walls of the prefabricated
bathroom can be cast in one pour when lightweight formwork such
as timber is used. Water proofing, internal tiling and other finishing

work can then be carried out to complete the bathroom unit.

Figures 5-9 illustrate the installation sequence of the prefabricated

bathroom unit on site.

The location where the bathroom unit will sit (15) is levelled out and
is then provided with levelled bearing pads (11) at various points and
a layer of cement sand slurry. The external structural wall (12) has
openings for windows and drainage (14) which correspond with the

openings on the bathroom unit (5 and 6). The external structural
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the bathroom unit.

A thin strip of compressible material is then attached to the inner
face of the external structural wall and the inner face of the various

openings (16).

The prefabricated unit is then lowered into place, using the steel
hooks (7) for lifting purposes, so that the unit sits on the levelled
bearing pads (11). The bottom surface of the base slab of the
bathroom unit is disposed with recesses (18) to ensure that there is a

tight fit between the floor (17) and the bathroom unit.

Once the bathroom unit is seated at the desired location the joint
between the bathroom unit and the external wall (19) can be filled
with non shrink grout to the edges of the joint to create a water tight
finish. Entry can be gained to the bathroom unit through the door of

the unit (20) to enable internal final touching up to be carried out.

Precast slabs (21) are then laid on top of the bathroom unit to create
the floor of the level above. A topping slab can then be cast in situ
to complete the floor and work can then commence on the

installation of the external precast facade of the floor above.
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1. A method of construction of a self contained bathroom unit capable of

installation in multi-storey buildings, wherein the method comprises:

prefabricating a bathroom unit at a site remote from an installation site, the
bathroom unit further comprising a sfab unit, four wall units, and a roof unit,

wherein the prefabricating step further comprises

10
forming the slab unit by pouring concrete around a fixed slab reinforcement the
slab unit having a flat bottom surface with recesses extending into the flat
bottom, the recesses assuring a tight fit when the flat bottom surface is installed
in the multi-storey building;

15
forming each wall unit on the slab unit by pouring concrete around wall
reinforcement and conduits for each wall; the formed wall units including
through openings and spaces in internal wall surfaces; external concrete wall
surfaces being exposed for installation into a multi-storey building; and

20
pouring concrete around roof formwork to form the roof unit and the bathroom
unit, the bathroom unit having a four exposed concrete external wall surfaces, a
bottom surface and an exposed top surface, the bathroom unit adapted to be
installed in a multi-storey building.

25
2. A method of construction of a bathroom unit as claimed in claim 1 above
wherein hooks are disposed within the wall reinforcement.

3. A method of installation of a prefabricated bathroom unit in a multi-storey
30 building comprising:



10% & ()-10% & ()-s10% & ()- &10% & ()- @0%& ()-
8&S10% & ()-O T-U-V-Wd-g-n--bC 10% 0& ()-s10% 0& ()-L10% o0& ()-&%$10% o0& () -
10t 10t 10t,10% & ()- --N..../dEbC 10% o0& ()-|10% o0& () - f 1Q¥e2odlN )2003
10% 0& () -10% 0& ()-9Ss10% 0& ()-// 11! 2$22dEbCO
109 o& ()-. 10% 0& ()-'!10% o0& ()-y&10% o ()-10% 0& ()-s10% o& ()-23333! 3$3
t33uV7s@10% & ()-& 10% & ()-910% & ()-"@0% & ()- 10'0'0 10'0'0
10" o' o! S4g#10% @' 0& () - 33%r 444" 5dEUV7S 10% & () - ,
100 & () - o1 ROHANG . SrhiA Galst R SRONAYD (o] hnareiswalE imIpRses

Gion & ()T B G C3 30 S £l ALy BT
Nor mal " " Heand adop3init: " Headi ng 23] c" "Headi ng 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font > %/*048: <>@DFHIL#! 27" () *+; a +NxKw #;

O -/2% 56 W'h
20128 a6 s A Non vl g G i

slab unit of the prefabricated bathroom unit, the floor surface contalnlng a
number of levelling pads extending therefrom and disposed at various points on

the floor surface: and

10  applying a cement sand slurry to the floor surface where the prefabricated
bathroom unit will be installed,

lowering the prefabricated bathroom unit to seat the bottom surface of the
concrete slab unit of the prefabricated bathroom unit on the cement sand slurry
15 on the floor surface and on the levelling pads disposed at various points on the

floor surface.

4. A method of installation of a prefabricated bathroom unit as claimed in

claim 3, above wherein the top unit of the bathroom unit forms a formwork for a
20 topping slab, the method including casting a topping slab in situ on the

formwork to form a floor of a unit above the lowered prefabricated bathroom

unit.



