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PRECAST NU BUI LDI NGS This invention relates to an inproypé e h2o?
‘of constru ”"#MM i -storey buildings using the sem precast nethod of
constructlo precast met hod of construction is disclosed in

pat ent appl i cat®®#* nunber GB9626126.8,,filed on 17th Decenber 1996. The
present nethod of construction is parf‘bularly applicable to the
construction of 2 or nore nulti_storey buildin s |n h| h density areas

where space is |ini 4RAY{CYCEE EORGCONSTRYCT met hod of
construction that SEMIEPREEAS D MUETLSTOREY BUI Dtﬂ\e(\kﬁi me taken to

conplete erection of the superstructure of the building, ich in turn
results in not only overall costs savi ngs, but also earlier conpletion and

occupat,jon of the bUI | di n% is a further agvant age,of the Fresent
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t he const.ruction. speed of constructi.on of a nultg,storey building is
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t he avai l y O rraerl.a se in the onstruct| n and the

avai | aHpPa'{qA i: P ‘ér‘iﬁ%loqsﬁg B RALERAR ‘@H?fblnﬁﬁli‘ lals from ground

| evel t r.kin oor ower cranes that can be depl oyed

on si teﬁpégﬁéﬁgpn’i; gée% h%%@r%@% ﬁﬂqt ‘di ngs bei ng constructed at the
g g

site and by the radius of the crane. A considerable anount of the tower

crane's tine is taken up transporting concrete fromground |level to the
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materlasfp ﬁeﬂe transported to the working floor when the crane is not
transpo tal ng concrefe

It is an advantage of the present method of construction that there is a
significant reduction in the time taken to complete erection of the
superstructure of the building, which in turn results in not only overall costs
savings, but also earlier completion and occupation of the building. Itisa
further advantage of the present invention that there is a reduction in the

number of workers required for the construction.

The speed of construction of a multi-storey building is determined by several
factors. The most significant of these factors is the availability of materials
for use in the construction and the availability of the tower crane to move
concrete and materials from ground level to the working floor. The number
of tower cranes that can be deployed on site is determined by the number of

buildings being constructed at the site and by the radius of the crane.

A considerable amount of the tower crane’s time is taken up transporting

concrete from ground level to the working floor. Concrete is transported in
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. In.the construction of a.typical nufti-storey building for exanple the work
"schedul e of the tower crane rotates between noving naterials to theﬁ AUG 7002
-different wings of the building and noving concrete for the construction of
the walls and floors of each wing. This requires careful planning to ensure
maxi mal depl oynent of tower crane duripg the working day. Wth the sem
precast nethod of construction it can™take up to 6 days for the conpletion
of a typical floor. Using this method of construction the precast facade is
er ect edraditiomal Mencdrateabiuckets| i As éhie iconorgiednickiey canoordyeheldda cectain he
facade is in place wall reinforcenents are fixed. After the wall

r ei nf orvelume of coneretegra vexetange numbernsf drips are aresdssaryuodtrahspowt| |
reinforcements for the structural cross walls. Once this has been conpleted
concr etthei wolpme of aonceetearasjuiresd forr ther wozk torks samaed out THEhwsbthdror ms ar e
t hen renoved once the structural walls are cast. Precast floor slabs are

t hen | i materialneanoaky beotransporsed toshe woerking fleorawhen thercranalis not

rei nforcenents, are then fixed. The final step of the process is to concrete
the fl| d6ansPQMBINGraeBerti€eps are repeated for all wings of the floor in
accordance with a carefully defined work schedule. A typical construction
schedul e for the 6 day cycle can be seen in Table 1. ~ s Auc 200z -3 In
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a nmethod of construction of nmufti-storey buildings using the sem precast
nmet hod of construction wherein the construction of each floor can be

compl et fhd sURiiradadaeeRiy obPhSidicliBR it 4R akeaRPrd B MY rETROVed to

nove nmateri concrete nee I'n the const ctio

o SRRy O ORIl o coaaBtA et
achi evefachie 45 ieeeret figstt "Ehagacadeis lifted into place by a crane and once the
facade is in place wall reinforcements are fixed. After the wall
reinforcements have been fixed wall forms are erected around the wall
reinforcements for the structural cross walls. Once this has been completed
concrete is poured to create the structural cross walls. The wall forms are
then removed once the structural walls are cast. Precast floor slabs are then
lifted and placed on top of the cross walls and floor slab reinforcements are
then fixed. The final step of the process is to concrete the floor slab. These
steps are repeated for all wings of the floor in accordance with a carefully

defined work schedule. A typical construction schedule for the 6 day cycle

can be seen in Table 1.



~ ~ 6 AUG 2002 -4 transport concrete to the working floor by the tower

crane. Instead concrete is punped to the working floor by a high 9L§§ﬁ§€eoaz
‘concrete punp fromthe concrete m xing device, situate at the grou e?
to the working floor. Al operations for the conpletion of a wing are
carried out in one day across the diffﬁfent w ngs of the building, thus
mnimzing the time workers are idle. “The concrete punp is connected to the
outlet of a concrete m xing device to receive ready m xed concrete and the
out | et IBrgenaral seiinathe 60 triiGtign Gaale dOF Sagh Stingal a5 follawso enabl e
concrete delivered fromthe concrete m xing device to the be punped to the
working floor. This then frees the tower crane to transport other nateri al
to the rking floor. At the working,fdaqor jt is necessary to erect a

nyclr au I8y (holasirn g Bresat facads AT ddRicb el TRGRTEFBeRLS! abs and t he
structural cross walls. The hydraulic j ibis itself placed on a portable
steel colum fitting which is supported over several floors and can be

r el ocat,ed rds in ordance wi,.th th ogress, of . the construction. In
or der tﬁaﬁgm@ﬁ@%ﬁeaﬁ’é‘n&u W\é\hi @r%f%ﬁﬁﬁymet%hpfgﬁstwg goncrete slunp
fromthe standard 75mmto 100mm by introducing a hi gher cenment content into
the concrete m x. The concrete thus maintains its strength but is easier to
punmp t . i | @ar i his present nmethod of construction the
precasﬁ)égg%ggﬁﬁg%ﬂpéﬂgg<Fﬁ#%v@ﬁg%e by a crane. Once the facade is in place
wal | reinforcenents are fixed ,1 6 AUG 2002 -s and the wall forns are
erected around the wall reinforcenments for the structural cross walls. Once

this h | he st t |
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to transport material to the working floor and the concrete needed is
punped to the floor by the concrete punp. After the structural cross walls

are Ca%a?@ ﬂﬁidgrfiﬁiﬁéi' #8Bs AAAI66r 818 fdigforcearets.f| oor slabs are laid on
the cross" walls. "This can be achi eved during the second day of the

construction cycle. Floor slab reinforcenents are then laid for the floor
and the floor slabs can be concreted on the final day.

Day 6: concreting the floor slabs.

Thus with the normal 6 day cycle a total of 2 working days are taken up in
the construction of each floor with concreting work and thus during this
period the tower crane is not available to transport any other material to the

working floor. As a result of this some workers at the site are idle.

The present invention relates to a method of construction of multi-storey
buildings using the semi precast method of construction wherein the
construction of each floor can be completed in 4 working days and wherein
the tower crane is only employed to move materials, but not concrete needed

in the construction of the walls and floors, to the working floor.

With the present invention the construction of a typical floor can be

completed in 4 working days. This is achieved by eliminating the need to



. The cycle is the repeated for each wing of the floor and the entire fl oor
can be conpleted in 4 days. These steps are repeated for all mﬁngq]cﬁ MGe 7002
-floor in accordance with a carefully defined work schedule. A typical
construction schedule for the 4 day cycle can be seen in Table 2. The
operation of the 4 day cycle construction plan can be illustrated by the
followng tinetable: Day 1: place and - x precast facade, fix wall forns

and concrete the walls. Day 2: strkﬁlmall forms and pl ace precast slabs and

fix tintransportbcondpete B tlie workig fworfly theertowsr cBme.4 Insteadrasmeréteoor

sl abs. 1 s auG 2o0c? -6 The actual sequence of construction of the 4 day
cycl e cianpimmpedr foethenwonrking flopribypadtighrpressureveorretet pump fromrthket e each
floor. Thus for exanple it is possible for the different wings to reach

di f f er econdrete mixing gloMiey situate abrthe grounddevebdo the, weking floog. BAl$

still at floor 8 and wings C & D are at floor 7. In the 4 day cycle it is
vital toperations forchestemplelignpby aowingace earriedoadiinianeatlay acooss thee has
been transported to the site by concrete mixing trucks fromrenote concrete
bat chi ndifferent svingseoipthspbeilding, thusiminigiging fhe time warkers areidiet en
delays in getting the concrete to the construction site, especially in
built up areas, which in turn results in delays in the construction. This

problemis overconme by using a bi | e bat chi pl ant of fhe type disclosed
in pate ileaﬁfftﬂqréﬁ pammm%&n@e"gé% gﬂugl,cetfqr}?aegoagreggtmu@g cqa$06. An
onsite batchin | ant ensures adequate supplies of concrete are avai] able
when nekEdve Tg@&me@@r&‘rrs%eag tg? O(Uf‘igt t@ﬁi%%?@nﬁ’ump Boutaghed rect 1y
e b Bl Bias fo ARl ohbetd HERSEBY AldlE e Corie sy o'

device to the be pumped to the working floor.

This then free’s the tower crane to transport other material to the working

floor.

At the working floor it is necessary to erect a hydraulic jib to enable concrete
to be placed for both floor slabs and the structural cross walls. The hydraulic
jib is itself placed on a portable steel column fitting which is supported over
several floors and can be relocated upwards in accordance with the progress

of the construction.

In order to use the concrete pump it is necessary to modify the concrete slump
from the standard 75mm to 100mm by introducing a higher cement content
into the concrete mix. The concrete thus maintains its strength but is easier to

pump to the working floor.

Using this present method of construction the precast facade is lifted into

place by a crane. Once the facade is in place wall reinforcements are fixed
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Precast Facade i ,,~ S AuG toot _$_ TABLE 2 Day ~ Z34DescriptionFi x Wl l
Rei nf orcenent Pl ace Precast FacadeConceal ed Conduit "" Pl ace Wil
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and the wall forms are erected around the wall reinforcements for the

structural cross walls. Once this has been completed concrete is poured to

create the structural cross walls. This can all be achieved in one day as the

tower crane is available to transport material to the working floor and the

concrete needed is pumped to the floor by the concrete pump.

After the structural cross walls are cast the wall forms are removed and the
precast floor slabs are laid on the cross walls. This can be achieved during
the second day of the construction cycle. Floor slab reinforcements are then
laid for the floor and the floor slabs can be concreted on the final day.

The cycle is the repeated for each wing of the floor and the entire floor can be
completed in 4 days. These steps are repeated for all wings of the floor in
accordance with a carefully defined work schedule. A typical construction

schedule for the 4 day cycle can be seen in Table 2.

The operation of the 4 day cycle construction plan can be illustrated by the

following timetable:

Day 1: place and fix precast facade, fix wall forms and concrete the walls.
Day 2: strip wall forms and place precast slabs and fix timber slabs.

Day 3: fix slab reinforcements.

Day 4: concrete floor slabs.



1 6 AUG 2002 -9 CLALMS 1.. A nethod of construction of nufti-storey
bui | di ngs using the seni precast nethod of construction wherein tHe§ AUG 2007
‘construction of each floor can be conpleted in 4 working days and wherein a
tower crane is only enployed to nove materials, but not concrete needed in
the construction of walls and floors, to a working floor. 2. A nethod of
construction as clai med above wherein fhe construction of a wing is carried
out in 4 operations and wherein one operation is the placenent and fi xing
of a pr &hesictiab segquenck 6f xdngtrottivaldf therdrdagrgyclecandss variedl wiowe! | s
and wherein another operation is to strip the wall forns and pl ace precast
sl abs aadyfimpadtrdiethe babralhtimeve cemplatoeach flovet atThus for éxarmipke $ &b

rei nforcements and wherein another operation is to concrete floor and

wher ei npabsible fpethe dofferendrwingsctor reach different heightse. gawingsAtise di f f erent
wi ngs of the building such that all wings on one floor are conpleted in 4
days. 3completadotd oorokdt whilei wing8 sl stilinad floorcd and wirgmnCe&bears at t he
concrete required in the construction of the walls and the floor is

del i ver l@oro/.t he working fl oor by nmeans of a high pressure punp via a

sui tabl e pi pe means and wherein one end of the said pipe neans is connected
to a concrete m xing device to receive concrete and the other end of the
said pipe neans is conpected to a hydraulic jib to facilitate the pl acenent
of conchetke th%)b@h(@fﬂ 1t; eV Ry 101 SRSUTE GosonstantsepRiynof aenesteaul ic jib is
mount ed_on _a, detachabl e and portable colum to facilitate the placenent of
t he hyd?aadxthor}alﬁv GANEFRLE G5 {RBSPOTIeA to P Sie: b COPGFRtERBIXING 6 AUG
2002 -io rking floor. 4. A method of constgyction.as cl.ained in claim3
Sbove vHACESTrOfLIeBALS concresF Haldhing RIRGRS oI pEabIER Brith HES/BPOEG < he
fhoors lutitnlet Rk Atk alh§8%h el ht SRb R R ch PR i) 2t and

especially in built up areas, which in turn results in delays in the construction.

This problem is overcome by using a mobile batching plant of the type
disclosed in patent application number GB 9622397.9, filed on 28th October
1996.

An onsite batching plant ensures adequate supplies of concrete are available
when needed. The concrete produced by the batching plant is poured directly
into the high pressure pump and is pumped by the high pressure concrete

pump directly to the working floor.



the hatching plant is poured directly into the said high pressure pu&’r’p@ugﬂ
that concrete fromthe hatching plant can be punped to the workinglf . 1001
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2. A method of construction as claimed above wherein the construction of
a wing is carried out in 4 operations and wherein one operation is the
placement and fixing of a precast facade and fixing of wall forms and
concreting of the walls and wherein another operation is to strip the
wall forms and place precast slabs and fix timber slabs and wherein
another operation is to fix slab reinforcements and wherein another
operation is to concrete floor and wherein all 4 operations can
be carried out in one day across the different wings of the building such

that all wings on one floor are completed in 4 days.

3. A method of construction as claimed in claim 2 above wherein the concrete
required in the construction of the walls and the floor is delivered to the
working floor by means of a high pressure pump via a suitable pipe
means and wherein one end of the said pipe means is connected to a
concrete mixing device to receive concrete and the other end of the said
pipe means is connected to a hydraulic jib to facilitate the placement of
concrete throughout the working floor and wherein the hydraulic jib is
mounted on a detachable and portable column to facilitate the placement

of the hydraulic jib on the working floor and relocation from the
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