27 June 2005 -1 SHELTERED BUI LDI NG CONSTRUCTI ON METHOD Fi el d of the -
I nvention This invention relates to a nmethod for constructing a building
under a tenporary shelter, in particular a tenporary shelter for
protection fromweather, for exanple rain, hail, snow, sun and7ttee 2G05e.
Background of the Invention It is known to provide a tenporary shelter over
a building site to protect the building site fromweather such as rain,
hail, snow and sun to prevent such weather frominpeding construction.
‘Wth reference to Figures 17a and 17b. pf the acconpanyi ng draw ngs,

previ ously known nethods for constructing a building 110 under a tenporary

shelter 12 enpl oy DIN Oﬁg—qﬂj iEerpoger si de of a _
t enporary roof 116ﬁ¥ﬁ'{e over& a cranes are able to nove horizontally

W th respect to the tenporary roof 116 for horizontal transportation of
building materials. A cargo |ift 118 or a rafter jib crane 120 nounted atop

t he tenEieldof thedawventions | s used for vertical transportation of building
mat eri al s. %&J&% 2 BtlildihPtindel & tenipofady SRftéON
-and/ or hei ghﬁéd%&?[’nk%ﬁarﬁmsts 8}2& I ch Support the te orary roof 116.

It is nQﬁP&ﬁaﬁM 4 efnpbhey shelmrdoeprptectia frarh6veathet fomaxdmplei rain, hail, saw, ey heavy
structura menbers as it nmust be sufficiently strong to support the

over headndthglde. 114 and the rafter jib crane 120. In another previously
known arrangenent, t he tenporary roof is suspended on horizontal |ib
cranes. This arrangenent has the di sadvantage of requiring additional

cranes tm)d_kgﬁ%ﬂ[ dfdhe Idventiewpor ary roof. The applicant has determni ned that
it woul eneficral far there to b OVId t hod constrycting a
bui | di ng undéFlS@?%mYlge%W@W%m eﬁﬂ’?sftgﬁw %%Wﬁﬁ‘ﬁ\?y
- SUIUCUT @l TRORRS Sl ab Sﬁ,ﬁﬁﬁ})%awm{doah t@Pva%'ﬁQh%%e?%tﬁQHlﬂédlﬁg

addi ti ona ’e the tenporafy roof
construction. With reference to Figures 17a and 17b of the accompanying drawings, previously
known methods for constructing a building 110 under a temporary shelter 12 employ overhead
cranes 114 aftached to the underside of a temporary roof 116. The overhead cranes 114 are able
to move horizontally with respect to the temporary roof 116 for horizontal transportation of
- building materials. A cargo lift 118 or a rafter jib crane 120 mounted atop the temporary roof
116 is used for vertical transportation of building materials. The rafter jib crane 120 is also used

for the installation and/or height adjustment of masts 122 which support the temporary roof 116.

It is necessary for the temporary roof 116 to be made with relatively heavy structural
members as it must be sufficiently strong to support the overhead cranes 114 and the rafter jib

crane 120.

In another previously known arrangement, the temporary roof is suspended on horizontal
jib cranes. This arrangement has the disadvantage of requiring additional cranes to dismantle

the temporary roof.

The applicant has determined that it would be beneficial for there to be provided a
method of constructing a building under a temporary shelter which does not require such heavy
structural members in the temporary roof, and which does not require additional cranes to
dismantle the temporary roof.



27 June 2005 -2 Summary of the Invention In accordance with one aspect of~
the present invention, there is provided a nethod of constructing a
structure at a construction site, said nethod including the steps of
supporting a roof of a shelter above the construction site, édduna2¥5ing
the structure beneath said roof using a jib crane, raising a jib of the
jib crane relative to the roof such that the jib is above the roof, and .
using said jib crane to disnantle said roof. Preferably, said jib crane is
arranged such that the jib is able to2otate horizontally. Preferably, the
roof is supported on at |east one mast which is height adjustable. Mre

pr ef erasl %mféggﬁﬁiﬂ%ﬁﬂq the at | east one nast is increased by inserting
at | eas ength of mast therein. Preferably, prior to or
during the shegeafiancaivethnanetdspedt iofthetpmeset ibvéntionothareds peayided azmethod of
substantially, vertical axis froma first i {ion,in ' Ll J.s at

| east p&PRSITUFYNE m@wtﬁﬁ@m%w%e'améé’%ﬁﬁf 18@'%‘91“?5‘?5&\@ %@lvﬂtglg@#oh%gﬁsl bis
capabl € Qe P fitef AoV theohdifidlioR Gt Gorik e Stritture bofeattdld roof using. -

Al ternafTve y, prior to or during the step of raising the jib, at |east a
port i onagib crine, misig a jitsoffthe jib arage delativerto shef topf suchdhatithg iityisiabave e fpafch t he
jib is at, |east., tial .beneat h. the.roof to a second configuration in
whi ch tﬁ%dP$¥S?§£ﬂ cﬁﬂﬁbép g&@ﬁ‘?ﬁ% roof. Preferably, the roof has a
novabl e flap which is substantially horizontal in said first configuration
and is substantially vertical in said second configuration. Preferably,

the jib cran®rdferably, saishjib erammisarrangadisuch that thejiblis ahle torotate horizeptallyhe r oof

“is supported on said roof support. Mre preferably, the jib crane includes

a bearing elenment which enables the jib to rotate without rotating the

roof support fPré?érﬁﬁl?,rtﬁP}dbfistdﬁ dnf 4l 1Rt frkast ﬁhicBMdﬁ?ﬂddjﬂ&thﬁfle.aMoﬁé | er
el ement. Preferably, said roof support is in the formof a crange mast
ext ensi grefemblyf te hbight ofitheat least oneimestiis insreagedaginsgrting atdeest ons sditianahs f or

connect |lg tQFmés'z&e%i&”e

Preferably, prior to or during the step-of raising the jib, the jib is rotated about a
- substantially vertical axis from a first position in which the jib is at least partially beneath the
roof to a second position in which the jib is capable of being raised without being obstructed by

the roof,

Alternatively, prior to or during the step of raising the jib, at least a portion of the roof
is rearranged from a first configuration in which the jib is at least partially beneath the roof to
a second configuration in which the jib is no longer beneath the roof. Preferably, the roof has
a movable flap which is substantially horizontal in said first configuration and is substantially
vertical in said second configuration.

Preferably, the jib crane has a roof support above the level of the jib, and the roof is
supported on said roof support. More preferably, the jib crane includes a bearing element which
enables the jib to rotate without rotating the roof support. Preferably, the bearing element is
equipped with a roller element. Preferably, said roof support is in the form of a crane mast

extension.

Preferably, the jib crane is provided with connecting means for connecting the jib crane
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~crane(s) is/

27 June 2005 -3 to the roof, and the connecting neans is able to be -
operated to disconnect the crane fromthe roof. Preferably, the roof is
supported on at |east one mast |ocated outside of a space which is able to
be reached by ‘a hoist of the jib crane, so that the nast doesZ2Adun®oHi5r uct
rotation of the |jib. Preferably, the jib of the jib crane is extendable
and/or retractable. Preferably, the roof is used as a working platformfor
assenbling or reassenbling facilities for the roof dismantling procedure.
Preferably, the roof is made fromthe %ame material or materials as a.roof
of the building. More preferably, the structure is a building and the roof
i's arr apped rédt, {rdthe Borineefingdinchrads ablyitd bé Ggeratpd to discquinedtithecrane from the
construction. 1n a preferred enbodi nrent of the invention, the roof is
support esbfby a plurality of masts, and scaffolding is nDunted to said
plurality of masts for accessing the buil ding. Preferably, the scaffolding
Is nounted to lifting elenents of the masts such that the scaffolding may

be rai sed OPprdfQuElyatle Mﬁﬁs@ﬁeﬁaf@bﬁmeasswmm&mmmﬂmfs space \phldw ded

between the scaffolding and t et bui |l d Pr ef er.abl | i ng
supportssahleatomthhedfb)'rafﬁQﬁO mg%he%% SB%‘[%BPE‘%% tle"'F‘lﬁr abl y,
support Jreans are provi ded betvveen said at |east one mast and the bui I di ng.
PreferaBl®, said support means is in the formof at |least one tie between

said at |east one mast and the building. Preferably, there is provided a

plurality of jib cranes for constructing,the i1 1din Preferably, the jib
z!;nr@.felablb’a of therjih ¢rame @ﬁﬁwgﬁiﬁh“’r@dz? é'ﬁt‘??g‘f%?/v the roof is able

to be reached by a h0|st of the jib crane(s). 27 June 2005 -4

Preferably, the roof is used as a working platform for assembling or reassembling

facilities for the roof dismantling procedure.

Preferably, the roof is made from the same material or materials as a roof of the building.
More preferably, the structure is a building and the roof is arranged to form a roof of the
" building upon completion of the construction.

In a preferred embodiment of the invention, the roof is supported by a plurality of masts,
and scaffolding is mounted to said plurality of masts for accessing the building. Preferably, the
scaffolding is mounted to lifting elements of the masts such that the scaffolding may be raised
or lowered. More preferably, scaffolding supports are provided between the scaffolding and the
building. Preferably, said scaffolding.supports are in the form of removable and/or relocatable

ties.

Preferably, support means are provided between said at least one mast and the building.
Preferably, said support means is in the form of at least one tie between said at least one mast
and the building.

Preferably, there is provided a plurality of jib cranes for constructing the building.

Preferably, the jib crane(s) is/are arranged such that the entire area below the roof is able

to be reached by a hoist of the jib crane(s).




Preferably, the roof is supported by a plurality of masts and/or a -
plurality of jib cranes. Mre preferably, horizontal beans are provided
between the plurality of nmasts and/or the 'plurality of jib cranes for
supporting the roof. Preferably, the or each jib crane is proé/deee 3{#05h
ajib-rotating unit for enabling the jib of the or each jib crane to rotate
hori zontally, and the jib-rotating unit is able to slide along a nast of
the or each jib crane. Preferably, the nethod includes the step of
~‘constructing the roof of the shelter uWdi-ng the jib crane. Mre preferably,

the roof is constructed by said jib crane before the crane is |ocated
beneath the roof. Preferably, the nethod includes the steps of nmounting an
additional crane on a roof supporting mast, and usjng the,ag&L i onal crane
to di smant | e Rrbferably, therraokis svipperted b a plusglity of masty gnd/enacplpsality, &TaNgS.

uppor t1 MoTe ReFieaR. BiyteoRia Brohs pACerevions el MRt OF Bl padBl BT Y

t he presﬁﬂfa]ibmfgmtdrﬁ{éstf&%gp&ﬁngm%gked an apparatus for constructing a
structure on-a Construction site, including a shelter having a roof for

sheltering the construction site and a jib crane for constructing the

structure bengath,t he roof .. wherein_t A . g . e
arranged suc ._ﬁmbiya%ﬁod'es?hﬁgaﬁEpﬁ%ﬂ%@!%&%a& e%f _‘E@f%‘%gl;l%%gab above
the 100f of {BE oPlkatH B ckdnR Yo kétste hOFiFoNtAIN) and (iR ljidtiotning unit 8 bletarslite ulohg an.
Preferably, said Jib crane is a horizontal jib crane. Preferably, the roof

i s suppomasgidf the caneathgileraghe nast which is hei ght adjustable. Mre

preferably, the height of the at |east one mast is increased by inserting
at |l east one additional I|ength of mast therein. 27 June 2005 Preferably,

the jib crane,lis. | '
ext eJnded to%ﬁ@@ﬁ@%ﬂ%@%@ﬁ%ﬁﬁ?ﬁcgﬁ%ﬁﬁﬁg{eo stdrf E}éetasg%}&lgya? gler oof .
Al t er nat jilsetayie. More prefafablyg thearoofis atmstrugted by said jib icrine beforeshetriane isesated f ast

confi gur géliegt%theroof.

Preferably, the method includes the steps of mounting an additional crane on a roof
" supporting mast, and using the additional crane to dismantle the jib crane after the step of using

the jib crane to dismantle the roof.

Preferably, the method includes the step of partially supporting the roof by internal

masts.

In accordance with another aspect of the present invention there is provided an apparatus
for constructing a structure on a construction site, including a shelter having a roof for sheltering
the construction site and a jib crane for constructing the structure beneath the roof, wherein the
jib crane and the roof are arranged such that a jib of the jib crane is capable of being raised

above the roof for dismantling the roof upon completion of said construction.

Preferably, said jib crane is a horizontal jib crane.

Preferably, the roof is supported on at least one mast which is height adjustable. More
preferably, the height of the at least one mast is increased by inserting at least one additional

length of mast therein.




in which the novable portion shelters the jib crane to a second
configuration in which the novable portion is arranged to enable the jib
of the crane to be raised above the roof. Preferably, the jib_crane has a
roof support above the level of the jib, and the roof is suppol¥8L®A said
roof support. More preferably, the jib crane includes a bearing el ement
which enables the jib to rotate without rotating the roof support.
Preferably, the bearing elenent is equipped with a roller elenent.
Preferably, said roof support is in the-form of a crane mast extension.
Preferably, the jib crane is provided with connecting neans for connecting
the jib cranpreférablythe jibatane dsicathd sushriha atrnasy ofthgstaneds shie bo beoetandsder at ed

to disconnect the crane froamthe rpof. Preferably, the roof is supported
on at |éta%helahfeab%%ﬂlelf%ga‘v@w“6 igg ghstfted bY B8 DG1 ch i s able to b
reached by a hoist of the jib crane, so that the mast does not obstruct

rotation of the jib of the jib crane. Preferably, the jib of the jib crane
i s ext endabl Alemstivsly, tie roafiias binwvable portion ihich is mevablafrom @ fiss senfigurationor ki ng

| at f f nbl | d L.p faciliti he .
G St 10 ity Be GoNeble Boriims FrR the fib 4apgrt0 ek Sonf Rurebif i Wbtch e
- or nat erjﬁ@aﬁlegﬁ{tﬂoerf 19 Qfrafedtd Endbid thel§iB G the\dparfe 1 be raisedabyve theeodtl ruct ure is

a building an roof 1s arranged to forma roof of the building upon
conpletion of the construction. It is preferred that the roof is supported

o ural ity of Pheterbh; B ih St PR AL RRPT abafy th ORLOL YR - o HELERL P 50 ¢
s muef%ﬁ,%r&e{a oh isdill rstST SEHHRIE Mote Plefiribily, WsSitscranedhicludiaia bedringsetemidnoivilichg may

be rais ower ed. ref erably, scaffoldi ng supports are provided,
bet ween dnbllesthafiibatbdbtaty withbut rdating thelroed suppore P , 3 Qearing elgment is
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Prefetably, the jib crane is provided with connecting means for connecting the jib crane
" . to the roof, and the connecting means is able to be operated to disconnect the crane from the

roof.

Preferably, the roof is supported on at least one mast located outside of a space which
is able to be reached by a hoist of the jib crane, so that the mast does not obstruct rotation of the

jib of the jib crane.
Preferably, the jib of the jib crane is extendable and/or retractable.

Preferably, the roof is used as a working platform for assembling and reassembling

facilities for the roof dismantling procedure.

Preferably, the roof is made from the same material or materials as a roof of the building.
More preferably, the structure is a building and the roof is arranged to form a roof of the

building upon completion of the construction.

It is preferred that the roof is supported by a plurality of masts, and scaffolding is




More preferably, said support neans is in the formof at |east one tie =
between said at |east one nmast and the building. Preferably, there is
provided a plurality of jib cranes for constructing the buil ding.
Preferably, the jib crane(s) is/are arranged such that the entd7rlang2e@s
bel ow the roof is able to be reached by a hoist of the jib crane(s).
Preferably, the roof is supported by aﬁgluralrty of masts and/or a
plurality of jib cranes. Preferably, rizontal beans are provided betmeen
the plurality of nasts and/or the plurality of jib cranes for supporting -

t he roof mom@rl & said plurgliiy of masts dor qcpeﬁsmsathebu%dlpz o?FQf@'Gb i the segffi fsting

unit for t hori zontal |y,
and the }nrsa row@%g%ym tsrogfﬂg{)ﬁgs"? °§ﬁﬁ% ?cg&é W&&Wﬁﬂ%@rﬁch jib
crane. PPefaulip|syaffoliiag sopports Sreqovidéd bdrweertie kéh@foldd@g gidedhe buiMihg More
preferably. the roof |s constructed by t he |b crane before the crane is

| ocat ed Peekraahly, saMascatfolding supnosts ars i theform andion eelpeatabletiesded on a
roof supporting mast for dismantling the er crane after the jib crane has
been used to dismantle the roof. Preferably, the roof is partially
supported by meewblgabupmﬁuﬁeanéﬁe@ﬁﬁﬁﬁeﬂ&mewmﬂayhtstaﬂ@mhﬂrm&w t he
pr esent Nriventron there is provided a_ jib _crane for use in_the net od of

const ruct ‘PF@P? ferpbly %lpae*wawtheﬁmmfmt@nﬁushewmsa&a gasbgneJ une
2005 -7 } Eﬁ# lfhﬂdh{% and a roof support for supporting the roof of the
shelter. Preferably, the jib crane includes a height-adjustable nmast. Brief
Description of the Draw ngs Preferred enbodi nents of the invention will now
be described,_b y of exanqpl e on wth reference to the acconpanyi ng
drawi ngs, in fﬁﬁ‘ ,@ﬁersélgorlﬁe%pln@lé)reﬁdn arangsdar eomsisyctiag fhedpildig. o
tenporary shelter including two roof- supporting masts, show ng a nethod of
constructing a structure in accordance with a first

Preferably, the jib crane(s) is/are arranged such that the entire area below the roof is able

to be reached by a hoist of the jib crane(s).

| Preferably, the roof is supported by a plurality of masts and/or a plurality of jib cranes.
- Preferably, horizontal beams are provided between the plurality of masts and/or the plurality
of jib cranes for supporting the roof.

Preferably, the or each jib crane is provided with a jib-rotating unit for enabling the jib
of the or each jib crane to rotate horizontally, and the jib-rotating unit is able to slide along a

mast of the or each jib crane.

Preferably, the roof is constructed by the jib crane. More preferably, the roof is
constructed by the jib crane before the crane is located beneath the roof.

Preferably, an additional crane is provided on a roof supporting mast for dismantling the
jib crane after the jib crane has been used to dismantle the roof,

Preferably, the roof is partially supported by internal masts.

In accordance with yet another aspect of the present invention, there is provided a jib

crane for use in the method of constructing a structure as claimed herein, wherein the jib crane




enbodi mrent of the present invention; Figure If is a top view of the - -
tenmporary shelter showmn in Figures | ato |l e; Figures 2a to 2f are a
series of side views of a height-adjustable mast having an automatic

| engt heni ng nmeans, showing the insertion of an additional mast27Jang260% or

| engthening the mast; Figure 2g is a cross-sectional view of the

hei ght - adj ust abl e nast shown in Figures 2a to 2f, taken through the
section GG Figures 3a to 3c are a series of side views of a tenporary
shelter including a temporary "roof ha¥irng novabl e portions in the form of
novabl e fl aps, showi ng a nethod of constructing a structure in accordance

wth a sgaensg aqugﬂiarmafs@fmtﬁgsﬁpmﬁmﬂienu@ﬁﬁfimsheﬁérgures 4a to 4d are a
series of side views of a tenporary shelter including a roof having a
novabl e di smantling portion, showi ng a nethod of constructing a structure

I n accordanc ' t.Ri I | E o ["Qé RrEsgnt invention; Figures 4e
and 4f are tgpﬁ%f“g%ﬂﬁﬂm‘{ﬁg‘wﬁgﬁg%%ﬁ%@ﬁ erbshown in Figures 4a to 4d; 27
June 2005 -8 Figures 5a and 5b are side views of a tenporary gshelter

including a tenporary roof having a novable dismantling portion, in
accordance with a fourth enbodi nent of the present invention; Figures 6a to

6f are a seriggefdhescAptivh 8 hePrawiigs | di ng and a tenporary shel ter
including a 1 Nor | zont a wll _crane, four roof-supporti ng masts, and an
addi ti onal crRmferred erobasliments th@wyeni:onm&npbfched&ﬁmbﬁitbgwp grampleenlY:ng t he
mai n horizontal [ib.crane. show of constructing a structure in
accordan\i’ﬁﬁﬁﬁf?rﬁn"lteﬁg%ww&&&nﬁﬁsﬁ%&%rhés 7a and 7b are side views of
a tenporary roof supported by two horizontal jib cranes, each of the

hori zontal jib cranes having an extendabl e nmast extending through a {‘i b-
rotating unitFigines datoleiam asetigs of sadef\nww%mmqwmsh@wriw@%% -

vent o FLAUTE 1 Sl sTRetlf 8 ShnsklEid RBLAL 3RLoralR it e

7a;
embodiment of the present invention;

Figure 1fis a top view of the temporary shelter shown in Figures la to le;

Figures 2a to 2f are a series of side views of a height-adjustable mast having an
automatic lengthening means, showing the insertion of an additional mast length for lengthening
the mast;

Figure 2 is a cross-sectional view of the height-adjustable mast shown in Figures 2a to
2f, taken through the section G-G;

Figures 3a to 3¢ are a series of side views of a temporary shelter including a temporary
roof having movable portions in the form of movable flaps, showing a method of constructing

a structure in accordance with a second embodiment of the present invention;
Figures 4a to 4d are a series of side views of a temporary shelter including a roof having
a movable dismantling portion, showing a method of constructing a structure in accordance with

a third embodiment of the present invention;

Figures 4e and 4f are top views of the temporary shelter shown in Figures 4a to 4d;




Figure 8 is a side view of a tenporary roof supported by two horizontal jiDb
cranes, each of the horizontal jib cranes having an extendabl e nmast
-extending through a jib-rotating unit and a clinbing unit frame, in
accordance with the present invention; Figures 9a to 9d are a ddine 200y
side views of a tenporary shelter, including two roof- supporting masts and
two horizontal jib cranes, each crane having a bearing elenent and a
support beam show ng a.nmethod of consbructing a structure in accordance
with a sixth enbodinent of the presentf invention; Figure 9e is a top view
of the tenporary shelter shown in Figures 9a to 9d; Figures 10a, 10d and

| Oe are side views of tenporary shelters wth framework nounted to lift

el ements of t mast s d_two, hor| LJ ineluBind GCR rowft h a
Seventh  embdiRHERe® B4 PR et Bieh AR skl YBRE e RO o b i <
a Cross ']ﬁi‘v'ﬁ{gi LNV ablé G¥haftlidgWriGinoscoanteekiea fambembodingng of e prsentt aken

t hrough esection HH Figure 10c is a top view of a tenporary shelter of
t he typensémion; i n Figure 10a, showing the tenporary roof and, the jibs of
the horizontal jib cranes; Figures | lato 1 Id are side views of a
tenporary shelter and a building, the tenporary shelter having a tenporary
roof conponengigial selkoi&'a‘@a?s@riési'tﬁ‘tdidpﬁéw@éfahlilding'dndiarlqnpm’mvahﬂgl‘ weludighod of

constructing a structure in accordance with an .ei .n_enbodi he
present a imauehdrizontal jib eranes four zopfrsypporting masts, %@%@P%ﬁ“‘% %ﬁ%“’%ﬁ °<E§

bui I ding and. &t eRoLary ShELE St i Ghatl b kO SHoing: b netfiodnsfs and
two roof 9%?)93?”‘#8“%5%@‘ @%‘%@m{ﬂﬁngg g-l@rre glgﬂ%@méonstructi ngga structure in
accor dangg,Wibtheld WruBluRSiaktcdraaRe With the pegent éveldtdat o 13f are top views of

various enbodi ments of tenporary shelters for use in nethods of
constructing a structure in accordance with the present invention; Figures

L4a to 14f arg.1op Ni,cym, Qle A ViBWS of FRASHIRED rofRlippotEn by s hotigu iib f or

use ‘ h
cranes, each of the horizontal jib cranes having an extendable mast extending through a jib-

rotating unit, in accordance with a fifth embodiment of the present invention;

Figure 7c is a top view of the temporary roof shown in Figure 7a;

Figure 8 is a side view of a temporary roof supported by two horizontal jib cranes, each
of the horizontal jib cranes having an extendable mast extending through a jib-rotating unit and

a climbing unit frame, in accordance with the present invention;

Figures 9a to 9d are a series of side views of a temporary shelter, including two roof-
supporting masts and two horizontal jib cranes, each crane having a bearing element and a
support beam, showing a method of constructing a structure in accordance with a sixth

embodiment of the present invention;
Figure 9¢ is a top view of the temporary shelter shown in Figures 9a to 9d;

Figures 10a, 10d and 10e are side views of temporary shelters with framework mounted
to lift elements of two masts and two horizontal jib cranes, in accordance with a seventh

embodiment of the present invention;




in nmethods of constructing a structure in accordance with the present
invention; Figures 15a and 15b are side views of a horizontal jib crane
with an extendable jib, in accordance with the present invention; Figure
16 is a top view of an enbodi ment of a tenporary shelter which?

horizontal jib cranes of the type shown in Figures 15a and 15b; Figure 17a
is a side view of a tenporary shelter including overhead cranes attached to-
t he underside of the tenporary roof, and a rafter jib crane, showing a
previously known method of constructigg a buil ding beneath a tenporary
shelter; and 27 June 2005 -10 Figure 176 is a side view of a tenporary
shel ter incluydin ver head cranes. at hed TaTero ipqlﬁmg)

t emporary rootBwey 8'%1"?'3?"‘59@@? VIgY t%gl% S| f")&vﬁQWQSBg?eﬁreV| o%sl v k?l{())a\t’/mﬂﬁ?r%t hod
of constiﬁrldgéﬂ gs@tibdH-Ai ng beneath a tenporary shelter. Detailed
Description of the Drawings Figures 1 a to. 1l f show a first enbodi nent of
the nmethod of constructing a structure in accordance with the present

i nvention. |n,.Fi el two_horiz i :
construct | ng HEwotf S spMeP e ElhSAh ncher Br B 3R Sholh piFgie st Wfving
cranes é;ﬂeﬁ: LAF RloBehd BEiBS 6fthe Merizamedl jibZ2raes;t hat the .masts 14 can be

ver

ext ende ically without being obstructed by the roof 12. The roof 12
is supported on two hei ght-adjustabl e roof-supporting masts 16, which are

| ocated so as..to t .o o I b ; - al jib
cranes 10. T m@at&?f(&%%ﬁ#ﬁﬁﬁ%ﬁhl werhgrl\%}%ﬁé?é’%{l%q?ﬁ&r ggf)ug%t to
each ot hgeighatifigh téhiforhryR6ofldbnipbnesitoititiistalsaethy roof of thel buildingnshowingia s t o
the entire building area 20. The masts 14 of the_ horizo tglll:}ﬁléﬁ&ﬁ%%%?s 10

and t he method ofigymstragting amp@q@w@dmmaﬂmsb &m

mechani sm 2%. as shown in Figures 2a to 2g, so that they can extend when
the roof ™90 [ 5i sed. Wth reference to Figures 2a to 2g, height of the
mast 24 is increased by jacking up an outer franme 26 of the mast 24 by way

of a hydraulic jack 28. Movenent of the oute ranpe 26 | ong _th st 24
i s gui ded by Fjewrge12ai0 Bfarge spaew%@%%m%ﬁa {"H’gdlﬂﬁt“&?‘ afa‘Fﬁ‘Rg“%&iﬁg"t he
mast including two horizontal jib cranes and two roof-supporting masts, showing a method of

constructing a structure in accordance with the present invention;

Figures 13a to 13f are top views of various embodiments of temporary shelters for use

in methods of cbnstructing a structure in accordance with the present invention;

Figures 14a to 14f are top views of various embodiments of temporary shelters for use
in methods of constructing a structure in accordance with the present invention;

Figures 15a and 15b are side views of a horizontal jib crane with an extendable jib, in

accordance with the present invention;

Figure 16 is a top view of an embodiment of a temporary shelter which uses two

horizontal jib cranes of the type shown in Figures 15a and 15b;

Figure 17a is a side view of a temporary shelter including overhead cranes attached to
the underside of the temporary roof, and a rafter jib crane, showing a previously known method
of constructing a building beneath a temporary shelter; and



24. Once the outer frame 26 is raised sufficiently for there to be a =
sui tabl e space 32 above the nmast 24, |lock pins 34 are engaged to | ock the
position of the outer frame 26 in relation'to the nast 24. A wi nch 36

| ocated near the top of the mast 24 is used to lift an additi @ddime20Rf h 38
of mast and to insert the additional length of mast into the space 32. A
base 40 of the hydraulic jack 28 may then be noved upwards, having a new
reaction point at the newy inserted-l8ngth 38 of mast as shown in Figure
2f. After the lock pins 34 provided on the nmast 24 are rel eased, the nmast
24 is abl e tPighe 19sticnside vfewwaa:mpomr;aﬂmhenihdudinaneedmcrmenaqhhéto
roof - supporting nmast 16 aSFWE ase ubse uentl the ro 21s
br ought thewadeside el the ismppgary, H@-@Fﬂ?@@ ﬁﬁg kT“%Hn | ong

t he mscho%%%@%nﬁ?%uﬂﬁﬁ’x %gngag]ﬁml}gw¥ &isp.endi ng the roof supporting nasts

16 27 Jun al se t as shown in Figure | b. Then, the
cranes 10 are used to transport construction materials from outside the
building area 20 to construct a structure 42 beneath the roof 12, and the
roof 12 and cranes 10 are el evated according to the progress of the

ConStr“ﬁeﬁa‘?ﬂdlﬁkﬁ%iﬁﬂﬁ%ﬁqngé as shown in Figure 1 c. Note al so that
support 44 between the nmasts and the structure
42 are provi Bxgdre&datslﬁshowa;fmgembedlmm‘ofltﬁe mﬂmd@fmmg Mﬂﬂ@me

structure 42 |s po Iet ed the 18 of hor i a 10 are

then r @scordages D g’”’ é‘&ﬁ‘é@%t‘éfﬂ "sleﬁg % ibs 18
b ' it t

mast 1 %ﬁ%@%@“%“ﬁ%‘aﬁtﬁ RasPI of e RO é‘q"*‘“"“"’@‘mp“ e

mast 14 beirng 1n a gen confi‘guration, as shown in
Fi gur e lougide Tearoof EsacthdiGheamests anb;eenxtdndedjvmﬂv h*eﬂmh@enmbsmt@by

ext endi ng on of the j 18 tq acce entire area of t of,.12. This
can be [S‘%’ fl.lé PPW-P%WP “slﬁ%!ﬁ WB?@"%?“%‘ES@ one
crane 1Q.d Qﬁﬂéﬁ%%&t%ﬁrﬁ&?&ﬁmﬁ:&%lﬂdflﬂle]lﬁr%nthlf]ﬂ)ﬁﬁﬂ};@flocﬂ‘ﬁé‘ﬁbslo for

expandi ng t "radius. After thHe roof ‘12 is dismantled, the cranes

10 can H8 aredevated tacdhfﬁmmhmghtsmh respest toceach otberrse shat thejibs 48 ganyotate freslam
wher e bl e crane re us o di span nt.al cran
Thas. ¢ RRAdRrrmRERaS To/ e Sptte BRidife o2 28" Tor RS 4R 3 e Hok i iP sHREEP 2°
rai nproghg Hﬁ%ofls%pp@tﬁﬁg a8 16Q8E Eftipped Withta déHR&ktehSioA mechanism 22 as shown

| in Figures 2a to 2g, so that they can extend when the roof 12 is raised.

With reference to Figures 2a to 2g, height of the mast 24 is increased by jacking up an
outer frame 26 of the mast 24 by way of a hydraulic jack 28. Movement of the outer frame 26
along the mast 24 is guided by guide rollers 30 located between the outer frame 26 and the mast
24. Once the outer frame 26 is raised sufficiently for there to be a suitable space 32 above the
mast 24, lock pins 34 are engaged to lock the position of the outer frame 26 in relation to the
mast 24. A winch 36 located near the top of the mast 24 is used to lift an additional length 38
of mast and to insert the additional length of mast into the space 32. A base 40 of the hydraulic
jack 28 may then be moved upwards, having a new reaction point at the newly inserted length
38 of mast as shown in Figure 2f. After the lock pins 34 provided on the mast 24 are released,
the mast 24 is able to be extended further to raise the crane mast 14 or the roof-supporting mast
16 as the case may be.

Subsequently, the roof 12 is brought above the jibs 18 of the cranes 10 by lowering the
jibs 18 along the masts 14 of the cranes 10 and/or by extending the rodf-supporting masts 16




pl atform for disassenbling and reassenbling the horizontal jib cranes 10.-~
Figure If shows a top view of the tenporary shelter of Figures | ato | e,
and shows the roof 12 being supported by two roof supporting nmasts 16.
Figure 1 f also shows there being two horizontal jib cranes 1T JaneR00hat,
as illustrated by the swept areas 46 and 46a of the cranes 10,
substantially all the area of the construction is able to be reached by

hoi sts 47 and 47a of the cranes 10. Fildures 3a to 3c show a second

enbodi nent of a nethod of constructing a structure according to the
present ihvgsd teNsooM1e aé Bhéwi WfFi%ﬂe 15, PTien, did ciahés 10 lakd uetar ol REEpdd
which are novable froma first substanti al I& hori zontal configuration (see

Fi gur e 3&pnstiugtionnatarialp &om qutside)ihe bidding area 26 ta qonstrych a sirpgiure 43 heto a

iy ont nd 3 e egh B8 i GneS 0 l=vBI Bt A o B o peielion '
cranes 1QftR sticufed2s 8slshabmlit Figiee 16 Qotd dlsvitiab SifpoR@hdags 1hé foml (Tdiehy4 t he

roof 12. First, the structure 42 is built wth the cranes 10 |ocated under
the roof bepwess thermasts and the stryciurs 42 apy preyidedhfor stapilising;the roof 7 ahd erangsd@s - 12
I's conpleted, the jibs 18 are rotated to be generally parallel to edges of
the roof 12 along which the novable flap portions 48 of the roof 12 are

provi ded. The Afy el strubtuserdigicbinpletedd theGibs 1 B of thedwtizdtaldittcrmze 10dre thewl t he
jibs 18 are raised abgve the roof 12 to dismant|e the roof 12, and the

c :Tgngs 1@otaied iapegeaeraliy parallel #p edges ofthe.ronh hh chhedibs dBicarebe raised shove ithe?@\’el
crbod! T ey BRI e TR O 3 BHP i

constructing a s ture, = a novab

the roof cosfiguiatiohOas shotmiin Figure Tkl Fhefines Dlarefthdn\Bed toodi§mantle the oMb N by
way of the npvable dismantling portion 48a of the roof, a crane 10 can be

rai sed als$teadiag opeokihe ifbs 8 tnaceess thesatireiavea ofitheroof k2 This gan by perfopmed;by

conpl et eq..: B5nt . q?% H%;FE 42 and
t he roof qﬁ’frga% io@%ﬁoﬁ@gon efﬁ}‘ﬁ&&%gé%ﬁ efber%va@: ehglg%&rran | ﬁ%ﬁ%%rt i on
48a of t hjib I8adthe dfberrerdned Orforvexiphsding thewokkihp gdher iften thé@eof 1Qfis dismatted, | S

opened, the crane 10 can eg;éalised above the |l evel of the roof 12, as shown

in  Fi gurtee aranesalOyeanrbe, imb down theieespactive MmastsJdrto; groyndglevel whsze and
6b. As S NRWVAble2rdnleP BfeGRed to dismantle the horizontal jib cranes 10. Thus, the structure 42 can

be built to a high quality standard under a rainproof roof 12, and the rooftop can be used as a

platform for disassembling and reassembling the horizontal jib cranes 10.

Figure 1f shows a top view of the temporary shelter of Figures 1a to te, and shows the
roof 12 being supported by two roof supporting masts 16. Figure 1f also shows there being two
horizontal jib cranes 10 such that, as illustrated by the swept areas 46 and 46a of the cranes 10,
substantially all the area of the construction is able to be reached bﬁ hoists 47 and 47a of the

cranes 10.

Figures 3a to 3c show a second embodiment of a method of constructing a structure
according to the present invention, wherein a roof 12 is provided with flap portions 48 which
are movable from a first substantially horizontal configuration (see Figure 3a), in which the flap
portions 48 shelter the jib cranes 10, to a second substantially vertical configuration (see Figures
3b and 3c), in which the flap portions 48 are retracted to enable the jibs 18 of the cranes 10 to
be raised above the roof 12 without being obstructed by the roof 12. First, the structure 42 is
built with the cranes 10 located under the roof 12 as shown in Figure 3a. After the structure 42




4d to 4f, after the jib 18 is raised above roof-supporting nmast 16, an -
additional crane | 0Ca can be installed at the top of the roof-supporting
mast 16. The roof 12 can be dismantled before, after or during
installation of the additional crane 10a. After changi ng rel atZ/\Jung@p@3 cal
positions of the two cranes 10, 10a, the additional crane 10a can be used
to di sassenble the crane 10 located in the structure 42, and the
additional crane | Oa can be nade to ghbgb down t he roof-supporting mast
16 to be disassenbled by a novabl e crane at ground | evel. Figures 5a and 5b

o R TR SR GRS L A
portion 438y SableRpRaions 48 oPHR\HSES drd\prdvided diTRe MRVABIONaPportiti®s 48QFthel 2 | S

opened wi t hout tenpor arcf/ supports between the structure 42 and the roof

12. 1 n t oo 12 pieepenndnand théjibs kBaire maised abaveithefroof Bitotdjsmastie theaeaf 12sandghe t s i n
the formof tepporary buitregses 50a or ot her .ways fHot usi.n he structure
42 for [SPIA %d{sé#ﬁ@ﬁ&px}n Mgnapaertcﬁécqebggﬁn@ﬂ%e lt7‘i”'i{'ﬁ%1tt'previ ous
embodi ment, once the novable dismantling portion 48a of the toof 12 is

opened, the jib 18 is able to be raised above the |evel. of the roof 12 to
di smant | e t heFigutss 480 4fighasy a thinl emahsidimentiof amnethedhof constructiag @rstmetuegimay be

di tled. di.t i onal i nd th h in Fiai 4d t
Gt "Wt n i BRvRie el be SAR o8 deheont P o MRl BR A e,
a roof 1269fMpCdhdwherein Bytigy SRS muotablé dinmaxtlifeipartion 48:rofthd 1e6f, dcfnd 20 Bah f our

masts 16. A horizontal jib crane 10 is used 1h the construction of the

st r uct ur &e gaisedaboyaeti iowersd bplpwi the raofd Bt Aficethe stuctitedtrip cpmplgisdstemporane

pl aced relati to the horizontal jib crane, 10 such that a hai,st .47 of the

Cr ane. 10 °PepoKs B e e Wby thCmpry 05 oot 15 8L bOBonf o Bl iddof

Struct ur gheirdovhibld diSmafTing potfibh 48k 6thd RBE.SWhefi the Movebld diSiflantth@pdrofa8a AS

seen in Fi %ure 6b, once the roof 12 is no |onger needed, in accordance wth
e

r ded
one enbof f igfopened, thezangt10j aan b raised abgue thedevel iof thegopf 12 agishewn iny

above a nmmast_ of & rane. . di | t cr 10. e
rai sed aﬁ@‘é" ai%&%a%p@ao?ﬂu%wg?ﬁ%sﬁ%ﬁhcéﬁgglg%aﬁétﬂiﬁqbéﬁ%ﬁ?ﬁwﬁ@%ﬁ t he
area shelqdes 4 afet the job I®Rraifddabovadof-Supporling frast 160 an Sdditiohd] chatiel 109 carbes
procedure. Once above said roof 12, the .crane 10 is used to dismantle the
roof 12. installed atihe top of the roof-supporting mast 16. The roof 12 can be dismantled before, after

or during installation of the additional crane 10a. After changing relative vertical positions of

the two cranes 10, 10a, the additional crane 10a can be used to disassembtle the crane 10 located

in the structure 42, and the additional crane 10a can be made to climb down the roof-supporting

mast 16 to be disassembled by a movable crane at ground level.

Figures 5a and 5b show a fourth embodiment of a method of constructing a structure in
accordance with the present invention, wherein a movable dismantling portion 48a of the roof
12 provided in a middle section of the roof 12 is opened without temporary supports between
the structure 42 and the roof 12. In this embodiment, the roof 12 is reinforced by temporary
supports in the form of temporary buttresses 50a or other ways not using the structure 42 for
providing temporary support to the roof 12. As in the previous embodiment, once the movable
dismantling portion 48a of the roof 12 is opened, the jib 18 is able to be raised above the level
of the roof 12 to dismantle the roof 12. After the roof 12 is dismantled, the crane 10 may be
dismantled by an additional crane similar to the one shown in Figures 4d to 4f.

With reference to Figures 6a to 6f, there is provided a shelter having a roof 12 which is




- by the swept area 46a in Figures 6c and 6d, once above the roof 12, a jib-
18 of the crane 10 may be extended to reach the boundaries of the roof 12.
After. the roof 12 is disnantled, an additional crane 1 Ga is assenbl ed on
the roof support 16 and is used to dismantle the horizontal jZbluned86510
as shown in Figure 6e. Figures 7a to 7c show a fifth enbodi nent of a nethod
of constructing a structure according to the present invention, wherein
the roof 12 is supported by hei ght-adjustable roof- supporting nasts 16,
and by hei ght-adj ustabl e masts 14 of hdPi-zontal jib cranes 10, and the
structure 42 is constructed under the roof 12. First, as shown in Figure
7a, the rsapforted abbve 8 sppauteet? lyy fouh enastsdié. sApmeoizontaljibrerang 19ds ased inythe he
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construcliliydto thfiortontht §ib' Fafnéiio shdlPthhCLhoiSLAPPSY the BEne G isablbtorreskhithe

crane nms 4 are extende urther to raise the roof 12 and the jibs 18
si mul t ancuadayies 66ths nppen sirfacEpfisaidstilicture #2duringnopstnction pkthe payeture ﬂgﬁsa@ ed
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the roof dithént of ﬁ{eﬁﬁ&%}t%vénﬂﬁn)}igﬂ%f 1R RBPYZ dirERlyabbve d hastef thectrane is

facilitated by rotating the jibs to be generally parallel with
cor r espondismantied gach that thé erane b may be Taisad abowe saiduen{d2. Jiemporary supPer® 80 of

revious enbodiments, .the roof 12  the t or ar, u S .
Irooof - suppBPat ]‘Fﬁ'&tngof e @M‘Wdﬂ&?@%@&dﬁ‘r Mﬁ&?‘%ﬁ%zoér‘%@ﬁﬁ“&i gure
7cis a gﬂg%éﬂh&W(ﬁwaB@vetmﬂrﬂm%WﬁeQB 19 {isedit@ disBfntld e a66T 12D Aslshown

conparing the jib cranes 10 shown in Figures 7a and 8, the fornmer has a
space 32 Bythe &vepl arce 460 Figures Gerapd 64, ange ahove dhti ropbizan Jib 4 B gf the gpng 10 max ¢

into the hei ght-adjustable.nasf .14 t he ane, 10, hel he. ji 8 _of the
~ crane 10, ‘E‘ﬁgt{)r{"?@g ?tl”é“‘fi"%ﬁg eﬁofg?.. |‘§§ r&hfﬁaognﬁ Ii;lsdglls_ | oh’ér af
| engt h 38, fftioRBiSdrare S 03 ROAE b dnl the BB subpértil b Andisanel b Qisibaueithe hofidpiil € 8
al so has a wnch 36 for raising an additional |ength 38 of nmast, the w nch

36 bei ng jiwcrabeto st shoie in Bigureféet he nast 14, In Figure 7a, the jib 18 of
the horizontal jib crane 10 is nounted to the extendable mast 14"

Figures 7a to 7c show a fifth embodiment of a method of constructing a structure
according to the present invention, wherein the roof 12 is supported by height-adjustable roof-
supporting masts 16, and by height-adjustable masts 14 of horizontal jib cranes 10, and the
structure 42 is constructed under the roof 12. First, as shown in Figure 7a, the roof 12 is
supported by the roof-suppoﬁing masts 16 and by the crane masts 14, the crane masts 14
extending from the top of the jibs 18 to abut on the roof 12. In accordance with the progress of
the construction of the structure 42, the roof-supporting masts 16 and the crane masts 14 are
extended further to raise the roof 12 and the jibs 18 simultaneously. As shown in Figure 7b, the
cranes 10 are then separated from the roof 12 after temporary supports 50 are installed between
the structure 42 and the roof 12, and the jibs 18 are raised above the level of the roof 12. The
raising of the jibs 18 above the roof 12 may be facilitated by rotating the jibs 18 to be generally
parallel with corresponding edges of the roof 12. Then, in a manner similar to that of previous
embodiments, the roof 12, the temporary supports 50, the roof-supporting masts 16 and the
cranes 10 are dismantled in order. Figure 7c is a top view of the temporary shelter of Figures
7aand 7b.

In comparing the jib cranes 10 shown in Figures 7a and 8, the former has a space 32 for



by ajib-rotating unit 52, the extendabl e mast 14 extending through the
jib-rotating unit 52 such that the jib 18, is able to be rotated about a
substantially vertical axis without rotating a roof support portion 54 of
the mast 14. The jib-rotating unit 52 is also able to be slid¢{ae@down
al ong the extendable mast 14 such that the jib 18 maybe raised or | owered.
In Figure 8, the jib is nounted to a clinbing unit frame 56 which is able -
to clinb up or down along a portion of the extendable mast- 14. The

ext endabl e mast 14 extends through botlh-the climbing unit frame 56 and the
jib-rotating unit 52. Figures 9a to 9e show a sixth enbodi ment of a method
of constiss¢ftingna lditionalclengtl 3B rof mest intel treckeighittatjusiablemast A of the ame Hh,
wherein the structure 42 is_puil]t under, a r,oof 1 |.C s by
hoi oht - dejonsibaiod & ofdhe caps s Vet Fieds 3 imatd 2 R flerti at RGKIRE

whi ch ' SNUTcTal : el 19 shédwn i Figlize Sdlsoslis wwinech F6 gur e
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crane ng ta‘iﬁﬁﬁgh&?sﬁﬁﬁﬁﬁeﬁmeﬁﬁkﬁwém Peniding thiro fiblretafinpeunitf2fsudl? such
t hat the~roof s supported by the jib crane 10. At a |ocation between
the jib th@ thejib18ds atdofo banotated atiat a sthstintiplly: vertieal paisi withoyt BUAENER Pt h a
beari ng el enent .60 L. ch enabl the [ib 18.t0. i I |.ng the
roof  sURYPPITE Paslion §¥1\g% ‘g“é : 2@&4’%‘#‘6‘55 gt ég ﬁ%%%:%?e\'/ﬁttﬁqga EJB Pﬁ%éﬁvgl{ﬂ enent
so that th Qﬁ&dﬂﬂéin@mﬁuchﬂiaﬁmhﬁﬁqmy wiribdioriewered. nip Fagire'8, thejib be
al I oned bel®ow the roof. The roof-supporting masts 16 are installed outside
of the rishmunted tea dimbifg erhitfrindss which isablttowhimbupor dewralong a partipmef the
structure 42 is built, and i eco necessar LAl . . t he

* crane na?‘t“‘s”%&b!e et kﬁﬂghe%mé%b&plﬂﬁgﬁliﬁﬁteﬁﬁ%%%*ﬁ%ﬁ%%%g#%éﬁgousI y
(see Fi gsg{d%gﬁﬂ-ro i uni@2l er construction of the structure 42 is

conpl eted, as shown 1n Figure 9d, the cranes 10 are separated fromthe
roof 12 by di sconnecting the connecting beans 58 after tenporary supports

od, the  erporEy® SesEes Yo BT AR p S ORS est ot fhifh & Srudeike b L €
" . accordance with the present invention, wherein the structure 42 is built under a roof 12 which
is supported by height-adjustable roof-supporting masts 16, and by connecting beams 58 which
are in turn supported by crane masts 14. First, as shown in Figure 9a, the roof 12 is supported
by both two roof-supporting masts 16 and by two horizontal jib cranes 10, each of the cranes
10 being provided with a toof support in the form of a crane mast extension 54 above the level
of a jib 18 of the crane 10. A connection beam 58 is supported on top of the crane mast
extension 54 and connects the jib crahe 10 to the roof 12 such that the roof 12 is supported by
the jib crane 10. At a location between the jib 18 and the roof support 54, the jib crane 10 is
provided with a bearing element 60 which enables the jib 18 to rotate without rotating the roof
support 54, the bearing element being equipped with a roller element so that the jib's horizontal
displacement of the rotating point can be allowed below the roof. The roof-supporting masts
16 are installed outside of the rotating area of the jibs 18, as shown in Figure 9e. As the
structure 42 is built, and it becomes necessary to raise the roof 12, the crane masts 14 and the
roof-supporting masts 16 are raised simultaneously (see Figure 9b). Then, after construction
of the structure 42 is completed, as shown in Figure 9d, the cranes 10 are separated from the
roof 12 by disconnecting the connecting beams 58 after temporary-supports 50 are installed to

provide temporary support for the roof 12. In Figure 9d, the temporary supports are in the form




i

of struts 50 between the structure 42 and the connecting beans 58. The
connecting beans 58 nmmy be di sconnected by cutting themat a |ocation 62
near a mast 14 of the corresponding jib crane 10 so that the jib 18 of the
jib crane 10 is able to be raised above the roof 12 for disrnéﬁlwnﬁéﬂﬁﬁe
roof 12. After disconnection of the connecting beans 58, the cranes 10 are
able to be raised above the roof 12, and the roof 12, the tenporary
supports 50, the roof-supporting nasts_ 16, and the cranes 10 are
dismantled in order. Figure 9e is a tb§5v1em10f the tenporary shelter shown
in Figures 9a to 9d, and shows the roof 12 being supported by two
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and a tenporary support 50. Figures I10a to | Oc show a seventh enbodi nent
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L ert ! om0 ikl e GPE1 3, 150l Sifpbhd . GRbE Slfofife

crane  nadts 16,4nd tHe cpaieh 1 6 whealismér#ed én bileRr Ovi ded a roof 12 supported on
two hei ght-adjustable roof supporting nasts 16 (only one hei ght-adjustable

roof supporting nast 16 being visible in the end view of Figures 1 QOa, |
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‘such that_the scaffolding 64 may be raised or |owered in accordance wth
pr ogr ess The arrprgementat thecnd et $hownta FiguresRate 0d issimiardo dhesrraggemenyat e | s

used for d NN t. t. > e I ose of
i shi TRl dePaRaTR. if e Bdr 2 id e o o B BiCodlmbdpoRitbBO0, O
pur posesbysthe pradsidrsf Sconnétting beam 58 @Ad a'drhporapeapprest endi ng around t he

scaffol ding. In the enbodi nrent shown, there are al so provided scaffolding
supports in the formor relocatable ties 68 between the structure 42 and
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64 i s r airs estondafi¢ed withOthe reebent infvehtidn, Okhdreint the structuret 42 ds oéilstructed with
scaffolding 64 which is supported by height-adjustable roof-supporting masts 16 and by crane
masts 14. In particular, there is provided a roof 12 supported on two height-adjustable roof
supporting masts 16 (6nly one height-adjustable roof supporting mast 16 being visible in the end
view of Figures 10a, 10d and 10e), two horizontal jib cranes 10 with height-adjustable masts
14 for constructing a structure 42 beneath the roof 12, and scaffolding 64 mounted to lifting |
elements 66 in the form of outer frames of the masts such that the scaffolding 64 may be raised
or lowered in accordance with progress of the construction of the structure 42. The scaffolding

64 is used for gaining access to the structure 42, for example for the purpose of finishing the .
exterior of the structure 42, and may also be used for other purposes such as for sound insulation
with sheets extending around the scaffolding. In the embodiment shown, there are also provided
scaffolding supports in the form or relocatable ties 68 between the structure 42 and the
scaffolding 64. The ties 68 are relocatable such that they can be relocated to different locations
on the structure 42 when the scaffolding 64 is raised and/or lowered in relation to the structure
42,

In Figure 10¢, two extendable roof supporting masts 16, and two horizontal jib cranes




In Figure 1CQc, two extendabl e roof supporting masts 16, and two horizontal™
jib cranes 27 June 2005 -16= 10 areshown. Each of the horizontal jib cranes
10 is provided with ajib-rotating unit 52 which is able to be_slid uB and
down al ong the mast 14 of the respective horizontal jib crane Iplung 2905

whi ch enables a jib 18 of the jib crane 10 to be rotated about a
substantially vertical axis. Each of the jib cranes 10 in that Figure is
al so provided with a connection beam 58;0r supporting the roof 12. After
construction of the structure 42 is conpleted, in a simlar manner to that

16 are o SRR FAOLDGRs horkopafi SpnesTofRBRvRe sRBR IR BRE St Btpran:

of a et hegdheto B@élﬂtlfmidﬂﬁm%kﬁ?tﬁ_gmﬂl dfthSRSRcHPdG20ntal jib bRAnE 1 65a0!
i nvention, wherein a structure 42 in the formof a building is constructed

under a rwhith grables jih 1810€ thedib craried Orto be rotated alout # substaptially vertinabatis | Eaght he
sane roof . 123 which wll become.,a roaof 12a of the.byil di once t.he

st ruct ur PTABEJf “%‘EHEP&‘@G‘*?%‘H? HW‘H#%‘&&P&?W&Wi#&OTWB?&%anS _
in materighpiand cost can be achieved. As shown in Figure 11 b, before

installing the roof 12a onto the structure 42, the jibs 18 are rotated to
extend along correspondi ng edges of the roof 12a such that the jibs 18 are

able to be rai sgd abqve,.th evel . of,t.he.ro 12a. .Tk ' L
o 6 1a o A BRmNSabT St Sihond 423 RomRled! Bk siEEmaRer b M o |
t he st r ucthis emBediméiit! @& rdof @2, Paties 16 Ant SodTRupoREngQAastd RS G Bistiabkled] if drdef. he
roof - supporting masts 16 and the cranes 10 are disassenbled in order. It

is al so possible to reassenble the roof 12a onto the structure 42 by using

the cranes 10.o.W Lh, ref c o . gur 1 '

shel ter havi ngFlgxéso%?qﬁgi‘?%ﬁ&%"a?@HH%W;%% l?‘%‘é%‘} ?Pﬁmggg%@fng
suppor t edintigcdi@incd Withathe pRa¢HE inventivd)i vlitrdin atsthactufer42 inhie furfi 6fth buildirguis
masts 14, 16 with masts 14 being part of horizontal jib cranes 10. As can
be seen ¢opstrustedyinden a W@Ma&s erptheironf 12 gf the shejter corapdsing the same goafe| ow

cranes. 10 AR A5 ol 848 e Bhiflng g5 e el s Somplel, Biebly® 11
beneat h t repaftiddly. B doingehis,aavhs imMeris ikl Josy dag be Belliévede Asliov th Figae 12
such 110, before installing the roof 12a onto the structure 42, the jibs 18 are rotated to extend along
corresponding edges of the roof 12a such that the jibs 18 are able to be raised above the level
of the roof 12a. Then, as shown in Figure 11c, the roof 12a is lowered down the roof-supporting

masts 16 to the structure 42. After the roof 12a is mounied on the structure 42, the roof-

supporting masts 16 and the cranes 10 are disassembled in order. It is also possible to
reassemble the roof 12a onto the structure 42 by using the cranes 10.

With reference to Figures 12a to 12f; there is shown a shelter having a roof 12 (indicated
by dotted lines), the roof 12 being supported by horizontal beams 70, which in turn are
supported by four masts 14, 16 with masts 14 being part of horizontal jib cranes 10. As can be
seen by the swept area 46, 46a of the cranes 10, the entire area below the roof 12 is able to be
reached by at least one hoist 47, 47a of the jib cranes 10. A structure 42 is then constructed on
a construction site beneath the roof 12, the construction site being sheltered by the roof 12 such
that the effect from adverse weather on progress of the construction is minimised. As the
structure 42 is constructed, height adjustable masts 14, 16 supporting the roof 12 can be raised
to keep up with the height of the structure 42. Masts 16 are roof-supporting masts, and masts
14 are part of jib cranes 10.




that the effect from adverse weather on progress of the construction is ~
mnimsed. As the structure 42 is constructed, height adj ustable masts 14,
16 supporting the roof 12 can be raised to keep up with the EZ t he
structure 42. Masts 16 are roof-supporting nasts, and nasts J Og?ért of
jib cranes 10. 27 June 2005 -17 Once construction of the structure 42
beneath the roof 12 is conpleted, as shown in Figure 12c, the jibs 18 of
cranes 10 are rotated from underneath-tifie roof 12 so that as the masts 14
of the cranes 10 are raised, the jibs 18 being raised past the roof 12

wi t hout being obstructed by the roof 12. Such rotation to clear the roof

12 is best seen in end viewin Figure 1 |b. Al though the orientation of

the jib 18 i nOhbatomtrastiongfithe stmicture 42ibeh¢ath ﬂurrabfb?lSt@le@P@l@S@hOW@ r oof

12, depending on th nge t of r roof

12; ot heF‘S“EPrpﬁerﬁi‘g%% ﬁi"gqeﬁnga %ﬁﬁam @Wﬁ@tﬁ% k ﬁ%{rﬁﬁ g the
roof 12. q.-,ma {He6of11Q withoubibeing ébsticters 10
are not par[agﬁhFefm?% Sl desgéu'fg&léﬁbs ?.%g?h P&' may still be ra‘,'llgsed above the
roof 12 by thidwiof dm. Sntmmtatmnmmlmtthemeﬁ@Zobbcst geancin angd vien in Figure b1b.
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and/ or to |sr’ra er rrasts 16 as shown in Figures 12e and 12f, while

t he nast oridMations of thegib 8imaysalsotwespassibleforcleariog thereefsld. Sieq fierrfxamply mxrq

Foot | 15, 13n i whieh it 8 Ofme b cranes Togre rptiBmTloaiued PLUE RO o B WU L0
12b, t he iord A0 e rhSF¥Tin ikt BFiEntEtiin HhoR S Pﬁ@ﬁm@d@ahefdwmsts 14 of

the jib cranes 10 to enable the masts 14 of e jib cranes 10 to be raised
relative to the roof 12. To corrpensate for the | oss of support. resulti ng

fromthe cutting of thehrlzo m;?
inserted bet wESHFTRG B S 2%@ ﬁ%{?rog?gg‘%%x%ﬁl es e{j uited
ar r angentitsd hgdve bt l@tahd‘ﬂle%rﬁfeé ‘l‘@h‘értl‘ibn‘{%ed ® muéalmmz hI'hetches
present invention are shown in Figures 13a to O and Fi ?ures 1l4a to 14f,
wher ei n t1emay also be used to lower themselves and/or to dismantle other masts 16 as shown in Figures
- 12e and 12f, while the masts 16 can lower themselves through the reverse sequence shown in
Figures 2a to 2f, Figure 12f shows the completed structure 42 after the roof 12, masts 16 and -

cranes 10 have been dismantled.

Note that in Figure 12b, the horizontal beams 70 are cut at locations 72 near the masts
14 of the jib cranes 10 to enable the masts 14 of the jib cranes 10 to be raised relative to the roof
12. To compensate for the loss of support resulting from the cutting of the horizontal beams 70,
temporary supports 50 are inserted between the beams 70 and the structure 42,

Examples of suitable arrangements for constructing a structure 42 in accordance with
the present invention are shown in Figures 13a to 13f and Figures 14a to 14f, wherein the
structure 42 is shown in thick lines, and the roof 12 is shown in dotted lines. It can be seen that
the size of the roof 12 required will depend on the size of the structure 42, the placement of
masts 14, 16, the use of horizontal beams 70 between the masts 14, 16, and the use of an
extendable jib 74. More particularly, Figures 13a to 13¢ all relate to a similar rectangular
structure 42, however the size of the roof 12 required in Figure 13a, in which horizontal beams

70 are used, is significantly smaller than the size of the roof 12 required in Figure 13b, in which




structure 42 is shown in thick lines, and the roof 12 is shown in dotted
lines. It can be seen that the size of the roof 12 required will depend on
the size of the structure 42, the placenent of nmasts 14, 16, _.the use of
hori zontal beams 70 between the masts 14, 16, and the use of ZAJUSt¥Rdabl e
jib 74. More particularly, Figures 13a to Be all relate to a simlar
rectangul ar structure 42, however the size of the roof 12 required in
Figure 13a, in which horizontal beans-1&9 are used, is significantly
smal l er than the size of the roof 12 required in Figure 13b, in which 27
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are pl ace utside of a space which is able to be reached_ by hoilsts 47,

47a of tiseblenabematiieddy hoirs 47,148 of hegtanen t0 o thatiibsisoftthe Hhsrangbll enat ed

freely. In the odinent shQwn in Figure 13GC,.t ' I

Cr ancy 18 T foaliy i e cambaaiest Frvar figlrd opy BEfE bRVl i Gk 16

rotated ﬁﬁéhhm%%na&lbﬁbmmﬁmahmejibkmc&ﬂw@mwmwbp:_nbviggnmion.
areas O ]

The swep the Jibs 74 in refracted and extended c urations

: nf i
are i ndi jibs Bototayretradted eonfiguration The swept arees phthe itbs J4dn refracted apd gxipnded 5 5ng
16 show a ¢rane 10 witpk extendabl e i Iy Argt .0f a telescopic
jib, the%q%wlﬁo%‘?rﬁbmﬂ%@ Qyéffeé%%a“'@%ﬁ%%ﬁar“é‘?fsb%ﬁ n F—LI ure 15a, and the

jib 74 being in an extended configuration in Figure 15b. This crane 10 can
be utilised in the first to fifth enbodinents described abo&e, nd |n the
exanpl es showFigies 5 gad sho a aranes! 0 witlyan extenglable jib 7@ in the; farm gf 2 tglescopic

enbodi nmen f. rresent inventiog wai.ch. I 53| bkl anes
10 of 1 naby B dboRoRine it prgeEd olleliaion i Pl 15, i b BB T el
areas of hbgicar @nAgurafiod e Figatd 256.edhiScrane 10 carrieutilissd donhé Girst do ififths
respectively, the Jibs 74 of the cranes 10 may, be extigdeg and retracted
to reachenbbdiments absver and in the examples shovahin Figyres 1688 142 whi | st
accomodat i ng roof supporting masts 16. Advant ageously, the naxi nrum and
m ni num |l engths of the jib 74 are such that the roof-supporting nasts 16

can be | ocat egigurd 16i04 fpl AewiofaadaibBodinidht bE HRemesend inveatiorawhich Ikesotwot he
jib cranes 10 since the engths of the jibs 74 can be altered. The .
pr ef er r e boxizdptad jibreranes Kipfdherype:shoumdn Figutes1ya apd 1 P@F&H%Féee& Jhe swgpt

. areas of the cranes in the retracted 76 and extended 78 configurations respectively, the jibs 74
| of the cranes 10 may be extended and retracted to reach different parts of the structure 42 and
the roof 12, whilst accommodating roof supporting masts 16. Advantageously, the maximum
and minimum lengths of the jib 74 are such that the roof-supporting masts 16 can be located
with greater freedom with respect to the masts 14 of the jib cranes 10 since the lengths of the
jibs 74 can be altered.

The preferred embodiments have been described by way of example only and
modifications are possible within the scope of the invention. In particular, although typically
two cranes are employed in the embodiments described above, it should be noted that the
present invention can also work with a single crane or with more than two cranes. Also,
although in the above description roof-supporting masts are generally described as being outside
of the building area, it should be noted that roof-supporting masts can also be located inside the
building area from the ground or from an intermediate level of the structure whereby a base of

the roof-supporting masts can climb up in accordance with climbing of the roof.




~nodi fications are possible within the scope of the invention. In
particular, although typically two cranes are enployed in the enbodi nents
descri bed above, it should be noted that the present invention can also
work with a single crane or with nore than two cranes. Al so, & {W§Z§ASIn

t he above description roof - supportlng nasts are general ly described as
bei ng outside of the building area, houl d be noted that

roof - supporting masts can al so be Iocat d inside the building area from
the ground or froman internediate |evel of the structure whereby a base of

the roof -FYRROLAIMS DEFININGTHE INVENTION ARBASFGELOWS:-c| i mbi ng of the
roof . 27 June 2005 -19 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1
A nmet hod of constructing a structure at a construction site, said nmethod

i ncl udi ngy the A §eRida dtcomdtRiefhd & RBucturk @04 céistrictiditditecsaidieibed fituding the
construction S|te constructing the structure beneath said roof using a

jib crane; raistépagfia jib of the jib crane reI ative to the roof such that .

the jib is above th Pwﬁ%amorﬁmeg tiohQitet snant,l e sai d roof.

2. A nethod of const g a structure as (_: ained in claim1, wherein said
jib crane is arrar@ammgmemmmwebqnmhwdmf@smaumw horizontal ly. 3.

2 "whorein the - r odhing a4 sh BBk i B LE ol MoKl i | AbRiclncionk @

adj ust abl e. 4.an8 nmet hod of constructing a structure as cI a| rred in claims3,
wherein the height of the ﬂ’t Ieazﬁ ‘H'g‘ a I ncreased by inserting at

| east one additi ondSERt SIRANZE SPUf K A met hod of constructing a
structure as clainmed in any one of the precedlng cl ai s mherein prior to
or during the step of raising the jib, the jib.is rotat qqglt
subst ant i &l |y Admethodof ppstEucting mstrueturesas claimed in plajm, 1y E'ﬁmt Jfl?‘ﬂa'l'%lsat

| east par tial | yran DGR Mudk I SI0ble %o RuREBASboRARL 11 0N 11 Which the jib is
capabl e of being Fal se 6
3. Amethodofconstmctingéétméhneasclaimed in either claim 1 or claim 2, wherein the
roof is supported on at least one mast which is height adjustable.

4, A method of constructing a structure as claimed in claim 3, wherein the height of the at
least one mast is increased by inserting at least one additional length of mast therein.

5. A method of constructing a structure as claimed in any one of the preceding claims
wherein, prior to or during the step of raising the jib, the jib is rotated about a
substantially vertical axis from a first position in which the jib is at least partially
beneath the roof to a second position in which the jib is capable of being raised without
being obstructed by the roof.

6. A method of constructing a structure as claimed in any one of claims 1 to 4 wherein,
prior to or during the step of raising the jib, at least a portion of the roof is rearranged
from a first configuration in which the jib is at least partially beneath the roof to a
second configuration in which the jib is no longer beneath the roof.

7. A method of constructing a structure as claimed in claim 6 wherein the roof has a
movable flap which is substantially horizontal in said first configuration and is

substantially vertical in said second configuration.




bei ng obstructed by the roof. 6. A nmethod of constructing a structure as
claimed in any one of clains 1 to 4 wherein, prior to or during the step
of raising the jib, at least a portion of the roof is rearranged from a
first configuration in which the jib is at |least partially beﬁ%éﬁ??qqgé r oof
to a second configuration in which the jib is no | onger beneath the roof.
7. A nethod of constructing a structu;f as clainmed in claim6 wherein the
roof has a novable flap which is subz Qﬁnially horizontal in said first
configuration and is substantially vertical in said second configuration.
27 June 2005 -20 8. A nethod of constructing a structure as clained in any
one of the preceding clains, wherein the jib crane has a roof, support

above tHk | evemethiodiafeonstpicting g straeturecasiclaimed dm payy precef e PECPYLE SBims,
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wherein the ji I'ng el enent which enables the Jjib to-
rot ate w t hosupportedtonrsgidirbef suppdrt. support. 10. A nethod of constructing a

structure as clainmed in claim9, wherein said bearing el enent, is equipped
with a roller elenent. 11. A nethod of constructing a structure as cl ai ned
in any oge OfA(hhalindﬁSoBcdnsuﬁ&ingvmeﬂﬁmgm Raldimed dh ciaimpﬁ;rWheteinitlmjihemlrm ofd
a crane nast extension., 12, A etk of, constyucti a,.structure,as ai me
in any one ofm‘%iH&srﬂmgﬁbeWQi“ftlﬂé&' “W&@Fé‘?"rﬂ‘#ﬁ%“}t?nlg "EF‘%?HQ“R%%"“&?‘B?/ d with
connecti ng m%%ﬁgm{_or connecting the jib crane to the tenporary roof, and

the connecting neans is able to be operated to di sconnect the crane from
the roof. 13. A nethod of constructing a structure as clained in any one of

the precglin ﬁ-}foHB' coM3fhcin gﬁ&usr@ L i¥ned Wi P1aint 9 viftReibaid Beafihg 8RentaSt
| ocat ed %tsiqoc‘ig{eo afs'pace \/\Elac 'S Q;é% e to be reached by a ho%st of the
jib crane, sdsbmﬂppadhmﬂnamlleddemenbt obstruct rotation -

11. A method of constructing a structure as claimed in any one of claims 8 to 10, wherein

said roof support is in the form of a crane mast extension.

" 12. A method of constructing a structure as claimed in any one of the preceding claims,
wherein the jib crane is provided with connecting means for connecting the jib crane to
the temporary roof, and the connecting means is able to be operated to disconnect the

crane from the roof.

13. A method of constructing a structure as claimed in any one of the preceding claims
wherein the roof is supported on at least one mast located outside of a space which is
able to be reached by a hoist of the jib crane, so that the mast does not obstruct rotation
of the jib.

14, A method of constructing a structure as claimed in any one of the preceding claims,
wherein the jib of the jib crane is extendable and/or retractable.

15. A method of constructing a structure as claimed in any one of the preceding claims,

wherein the roof is used as a working platform for assembling or reassembling facilities

for the roof dismantling procedure.




of the jib. 14. A method of constructing a structure as clainmed in any one
of the preceding clains, wherein the jib of the jib crane is extendable
~and/or retractable. 15. A nethod of constructing a structure as clained in
any one of the preceding clains, wherein the roof is used as % JHe RP%y
platformfor assenbling or reassenbling facilities for the roof

di smantling procedure. 27 June 2005 -21 16. A nethod of constructing a
structure as clainmed in any one of theggpreceding clains, wherein the roof
is made fromthe sane material or nmaterials as a roof of the building. 17.
A method of constructing a structure as claingd in claiim 16 herein the
structurd6i s A mpthpd of gepstiueting  strustire ag Cwm%ﬂwyt@ef%‘%ﬁ E'%F%Eﬂg @f'mishe
bui | di ng_upon eR b kA4t i©madd om B \irelfkih) or hibterillBBlali66t TRACBARRLICL | NG
a structure as clainmed 1n any one of the preceding clains, wherein the
roof is supported by a plurality of masts, and scaffolding is nounted to

said -plycality o - | t ; i the s qf
construcﬁ:ang g@?&'ﬁ@?ﬁ%@s&g&%@%@ I'n gﬁ?ﬁw&%g’ﬁ the scaffol d?ng S
nounted to | i bhildigg ehdthie ndef indrranged toefotrs a reafoif thetbuildingapon sompletiomef they  be
raised or |owered. 20. A nethod of constructing a structure as clained in
ei ther clai m £89¥MYYL m 19, wherein scaffol ding supports are provided

bet ween the scaffolding and the building. 21. A method of constructing a
structure as clained in claim?20, wherein, said, scaffol di supports are in
The Tor m W r dnetion o SARRFIRER BSOS a8 clovmed ey el HORBIIR T e i ng
a structure a h&k&{ Godf'ss RPYorfabydl pliriBty RF 8186 did sedffldiRg is dimteditd s&dppor t
nmeans are pro?ﬁ ec glgtween gg?d‘ _atﬂlpeast one mast and thegbui | di ng. 23. A
"met hod of conglurality iofimasts farrageassing thesstarrered in clai m 22, wherein said

support neans is in the formof at |east one tie between said at |east one "
mast and the buil di ng.

19. A method of constructing a structure as claimed in claim 18, wherein the scaffolding is
mounted to lifting elements of the masts such that the scaffolding may be raised or
lowered. |

7 20.  Amethod of constructing a structure as claimed in either claim 18 or claim 19, wherein
scaffolding supports are provided between the scaffolding and the building.

21. A method of constructing a structure as claimed in claim 20, wherein said scaffolding

supports are in the form of removable and/or relocatable ties.

22. A method of constructing a structure as claimed in any one of the preceding claims,
wherein support means are provided between said at least one mast and the building.

23. A method of constructing a structure as claimed in claim 22, wherein said support means
is in the form of at least one tie between said at least one mast and the building.

24. A method of constructing a structure as claimed in any one of the preceding claims,
wherein there is provided a plurality of jib cranes for constructing the building,

25. A method of constructing a structure as claimed in any one of the preceding claims,

wherein the jib crane(s) is/are arranged such that the entire area below the roof is able

to be reached by a hoist of one or more of the jib crane(s).




24. A nethod of constructing a structure as clainmed in any one of the
preceding clainms, wherein there is provided a plurality of jib cranes for
constructing the building. 25. A method of constructing a structure as
claimed in any one of the preceding clains, wherein the jib ctal@es3pos

I s/are arranged such that the entire area below the roof is able to be
reached by a hoist of one or nore of thgjib crane(s). 27 June 2005 - 22
26. A nethod of constructing a structure as clainmed in any one of the
preceding clains, wherein the roof is supported by a plurality of nasts
and/or a plurality of jib cranes. 27. A nethod of constructing a structure
as clai I n | s ' Lt UsBlai i ; t he
pl ural i {T;ﬂséf rﬁeas l'gl{géin /°8\r%ﬂ?§h€f‘§§g+u ty %ﬁgq%?na)ﬁé% %@g pg%g%@ﬁcﬁgp’t he
roof. 28. A mhweinmemoﬁistsumm:ﬁedgyapémaljmo'ﬁmsusnﬂbaapbmlimogmcw- of the
preceding clains, wherein the or each jib crane is provided with a
jib-rotating unit for enabling the jib of the or each jib crane to rotate
hori zont a31.y, Angthedoreonstiubtingd structireds obdmed ir claim 26) whetein harjzodtal béaog a
mast of the or each,jib crane, 29. mef.hod of .constryctin .Structure as
claimed in anPoREY °dtmwﬁ?’b§%§dﬁ?lf+@ﬁ91 ﬁhﬂé’m Wﬂéfgﬁﬁ pﬁgglgy tj%ﬁq“ﬁst??fdes
the step of CORp: rﬁﬁ%h{é%&ﬁ’le roof of the shelter using said jib crane. 30.
A nmet hod of constructing a structure as clainmed in claim?29 wherein said
roof is constructed by said jib crane before the crane is |ocated beneath
the r00f-%s3.1- A niBRAROSE DhsthRiRg BUirhbhii & Ghifddd ik by o 6f Bk Peékelling RmEne of
the preceding clains, wherein salid nethod I ncludes the steps of nounting

an addi ti onal whesein theroreachjih crageispoovidedgwiting jib-retating wnitfpr eaabling theijib fnal
o di I o . o e e _ |
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in any one of dlideajongaaiishof the ar each jib crane.

29. A method of constructing a structure as claimed in any one of the preceding claims,
wherein said method includes the step of constructing the roof of the shelter using said

jib crane. -

30. A method of constructing a structure as claimed in claim 29 wherein said roof is
constructed by said jib crane before the crane is located beneath the roof.

31. A method of constructing a structure as claimed in any one of the preceding claims,
wherein said method includes the steps of mounting an additional crane on a roof
supporting mast; and
using said additional crane to dismantle said jib crane after the step of using said jib

crane to dismantle said roof.

32. A method of constructing a structure as claimed in any one of the preceding claims,
wherein said method includes the step of partially supporting the roof by internal masts.

33.  An apparatus for constructing a structure on a construction site, including a shelter

having a roof for sheltering the construction site and a jib crane for constructing the
structure beneath the roof, wherein the jib crane and the roof are arranged such that a jib

of the jib crane is capable of being raised above the roof for dismantling the roof upon




wherein said nethod includes the step of partially supporting t he roof b-y—-.-a,.h
internal masts. 33. An apparatus for constructing a structure on a

construction site, including a shelter having a roof for shek%?rin éhe
construction site and a jib crane for constructing the structt %Pqéﬁq at h
the roof, wherein the jib crane and the roof are arranged such that a jib
of the jib crane is capable of being rai sed above the roof for dismantling
t he roof upon 27 June 2005 -23 Conplqubn of said construction. 34. An
apparatus for constructing a structure as clainmed in claim33, wherein said

jib crane is _a,hori Il crane. 35. An apparatus for constructing a
structure a§°&PA?QWB8%?ﬁa§+?“H§‘?“c'ai m 33 or claim34, wherein the roof is

supported on at |east one mast which is height adjustable. 36. An apparatus
for constructing a structure .as c! ai!% L. ' 33 WORErEinRaid i daleght  Of
the at 3‘bast‘&%f‘ﬁ’%é’f‘ém?tﬁ‘é%§§ y #\giea‘rn?éldﬁg%lgtﬁﬁﬁghst one additi onal

| engt h of nygh hotifétitaijib-crahé. An apparatus for constructing a structure as

clained in any one of clains 33 to 36, wherein the jib crang is |ocated
such that a nmast of the crane is able to be extended to a height above the

roof wj OUtAH%'Eg%&ataP?&rrdéﬁ;tﬁﬂﬁbg atshBctufOds. clfhed A enliyalaitd3 6nclaim 34,
constructing a Structure as clainmed in any one ,O;i.sglmelli me .33#)10 36, wherein
the roof haswhereinthortoof jsenppastedniat leastongaghwhich | ght piustable, el o ati on
in which the novable portion shelters the jib crane to a second
configuration in which the novable portion is arranged to, enahle t jib
of the g6.aneAhapparatusfos cohstructing amcnws.d%@dmﬁlﬂﬁp&-&h??‘ffg’ﬁ'f%%&?ucti ng
a structure gs clained in an &l rq'i- Qns additivhA 1ehgth b thakt b
crane has a c?ﬂ?ﬁ'p%r?a%%élgr%?%’g%eve giafﬁgﬁj inb, and t he drri}(')of S
supported ongeadid roof support. 40. An apparatus for constructing a

structure as clained in claim39, wherein the jib crane includes a bearing
el ement which enables the jib to rotate without rotating the roof

37.  An apparatus for constructing a structure as claimed in any one of claims 33 to 36,
wherein the jib crane is located such that a mast of the crane is able to be extended to a
height above the roof without being obstructed by the roof.

38.  An apparatus for constructing a structure as claimed in any one of claims 33 to 36,
wherein the roof has a movable portion which is movable from a first configuration in
which the movable portion shelters the jib crane to a second configuration in which the
movable portion is arranged to enable the jib of the crane to be raised above the roof.

39.  An apparatus for constructing a structure as claimed in any one of claims 33 to 38,
wherein the jib crane has a roof support above the level of the jib, and the roof is

supported on said roof support.

40.  An apparatus for constructing a structure as claimed in claim 39, wherein the jib crane
includes a bearing element which enables the jib to rotate without rotating the roof

support.

41.  An apparatus for constructing a structure as claimed in claim 40, wherein said bearing

element is equipped with a rolier element.

42.  An apparatus for constructing a structure as claimed in any one of claims 39 to 41,




support. 41. An apparatus for constructing a structure as clained in claim
40, wherein said bearing elenent is equipped with a roller elenent. 42. An
~apparatus for constructing a structure as clainmed in any one of clains 39
to 41, 27 June 2005 -24 wherein said roof support is in the f@7dnes2@05%krane
mast extension. 43. An apparatus for constructing a structure as clainmed in
any one of clains 33 to 42, wherei n%t4he jib crane is provided with
connecting neans for connecting the 79b crane to the roof, . and the
connecting nmeans is able to be operated to di sconnect the crane from the

roof. 44. AQiRpRREAd kof bespoR a8 the Erid\6F orfitd madt exension.cl ai med in any one
of clains 33 to 43, wherein the roof is supported on at | east one nast

| ocat ed outside of a space which is able to be reached by a hoist of the

j1D CTape. S bfitanid or PBRimetffiSa Sfborfie Sk clifined & @iy o oDElainine33 42,45, An
apparatus for caonstructing a structure as clained in any 0}}%{,04 clainms 33
to 44, whervdierein the jibickanefis privwided with comnecting means fer-aonpecting e i gnede ap) e.

46. An appargt us.for .co [Wylo S éer@t@dfd gme&t@h@&%@mﬂof
clains 33 t %??’%&eeﬁ%ﬁﬁ{cﬁgéroo [ %B%S‘{ghé‘g a vvor% ng platformfor
assenbl i ng aheroefissenbling facilities for the roof dismantling procedure.

47. An apparatus for constructing a structure as clainmed in any one of
claims 33 to 46, wherein the roof is nade fromthe sane material or

materi ajg asaR apgabdrudfor bRstiifingli SGuctd®. asAlaimpd dn ahyiond of claims3¥ tcdd,ng a
structure as clainmed in claim47, wherein the structure .is a buqiild.i ng and

the roof is whereindreropbissuppergd o st leﬁ?“’t“ﬁé‘%h“’? gutside of asRasE S of ¢t he

constructio be ﬂ&nﬁfﬂdﬁ F e jBR0&1e! 4-thitiBe Mafidobridtiobstakt fitaiored i n
any one of cbzla#%rrs %cto 8, \M?erel“n the roof is supported by a plurality

of masts, amftheih.fol ding is nounted to said

45.  An apparatus for constructing a structure as claimed in any one of claims 33 to 44,
wherein the jib of the jib crane is extendable and/or retractable.

. 46.  An apparatus for constructing a structure as claimed in any one of claims 33 to 45,
wherein the roof is used as a working platform for assembling or reassembling facilities

for the roof dismantling procedure.

47.  An apparatus for constructing a structure as claimed in any one of claims 33 to 46,
wherein the roof is made from the same material or materials as a roof of the building.

48.  An apparatus for constructing a structure as claimed in claim 47, wherein the structure
is a building and the roof is arranged to form a roof of the building upon completion of
the construction.

49.  An apparatus for constructing a structure as claimed in any one of claims 33 to 48,
wherein the roof is supported by a plurality of masts, and scaffolding is mounted to said
plurality of masts for accessing the building.

50.  Anapparatus for constructing a structure as claimed in claim 49, wherein the scaffolding
is mounted to lifting elements of the masts such that the scaffolding is capable of being

raised or lowered.




plurality of masts for accessing the building. 50. An apparatus for
constructing a structure as clained in claim49, wherein the scaffol ding
is mounted to lifting elenments of the masts such that the scaffolding is
capabl e of being raised or |owered. 27 June 2005 -25 51. An éﬂdgpﬁg for
constructing a structure as clained in either claim49 or claimb50,

wherei n scaffol ding supports are prawysded between the scaffol ding and the
bui | di ng. 52. An apparatus for constructing a structure as clainmed in claim
51, wherein said scaffolding supports are in the formof renovable and/or
rel ocatabl e ties.- 53. An apparatus for constructing a structure as cl ai ned

I n any Qne qf ' ; ; g\,g]ﬁ{ ' : R 49 a\dld@dsghet ween
sai d atsql eaérl @Rgfa{n{%s‘??géﬁ&?ﬁlengbw (Ji ng.ég%m%ug%ﬁ{aéfgﬁjs for constructing
a struct ur e whereid suaffeldingsupperisarg providedrbstweepah Qlémaﬂdrﬂ!%%@@-i n the
formof at |east one tie between said at | east one nmast and the buil ding.

55. An apparatus for constructing a structure as clained in any one of

cl ai s £33 t Arbépparatie feri corishracting 8 shucturedasl claimedirialdlaim &1, whereyr saids f or

constructing e_w,ding. 56. An apparatus for. construct structure as
clainmed in BE PPE’F‘&F‘?‘FL‘“@?%B“S rem EP@PB/%’{H’E 3 iJect?Lashe(s) is/are

arranged such that the entire area below the roof is able to be .reached by

a hoist of one or nore of the jib.crane(s), .57, An apparatus f
const r U i nd\apparates; for €onsirueting astuctyre g rlaimed in agy \?%%P%l%m!soﬂé@ 52, \herei n

the roof is\%tep&? mw-ammmmfewmmmm LJjib
cranes. 58. An ap%‘gﬁg{t% or ons'}tructi ng a structure as clained i% claim
57, wherein horizontal beans are provided between the plurality of masts

and/ or e pl.urali f 1l g ' s,g,?gn
appar at%‘g f#?%%u@f?dr@%&gggmjﬁeagswg% gﬁ\%r‘f{/&ﬁ%s%? clainms 33
to 58, wherméans istin tieerform ofiatjledst onectiecbetwegmrsaid af dehstwnemast anddahe baiddingsg uni t

for enabling the jib of the or each jib crane to rotate horizontally, and
wherein the jib-rotating unit is able to

55.  An apparatus for constructing a structure as claimed in any one of claims 33 to 54,
wherein there is provided a plurality of jib cranes for constructing the building.

56.  An apparatus for constructing a structure as claimed in any one of claims 33 to 55,
wherein the jib crane(s) is/are arranged such that the entire area below the roof is able
to be reached'by a hoist of one or more of the jib crane(s).

57.  An apparatus for constfucting a structure as claimed in any on¢ of claims 33 to 56,
wherein the roof is supported by a plurality of masts and/or a plurality of jib-cranes.

58.  An apparatus for constructing a structure as claimed in claim 57, wherein horizontal
beams are provided between the plurality of masts and/or the plurality of jib cranes for
supporting the roof.

59.  An apparatus for constructing a structure as claimed in any one of claims 33 to 58,
wherein the or each jib crane is provided with a jib-rotating unit for enabling the jib of
the or each jib crane to rotate horizontally, and wherein the jib-rotating unit is able to

slide along a mast of the or each jib crane.

60.  An apparatus for constructing a structure as claimed in any one of claims 33 to 59,




slide along a mast of the or each jib crane. 60. An apparatus for -
constructing a structure as clainmed in any one of clainms 33 to 59, 27 June
2005 -26 wherein said roof is constructed by said jib crane. 1. An
apparatus for constructing a structure as clained in clain160?7dﬂ%ﬁQQQ§ sai d
roof is constructed by said jib crane before the crane is |ocated beneath
the roof. 62. An apparatus for constrycting a structure as clainmed in any
one of clains 33 to 61, wherein an atditional crane is provided on a roof
supporting mast for dismantling said jib crane after said jib crane has

been used t et Bdill ke fsSéchstranéd bybsaid il cap@ar at us for constructing a
structure as clainmed as claimed in any one of clains 33 to 62, wherein
said roof is partially supported by internal nasts. 64. Ajib crane for use

in a nmegihod Of aﬁp@ﬁ%lsrfd%&ﬁﬁuéinﬁtd ik €asdSaifiled i BHinh 80 2WNeréii SaidlroofGb ai M 1
to 32, the jib crane including a jib and a roof support for supporting the

roof of theonwmctedby sgid jiberanebefore the esaneds lacated bencath the a4, wherein the

jib crane includes a height-adjustable nmast.

62.  An apparatus for constructing a structure as claimed in any one of claims 33 to 61,
wherein an additional crane is provided on a roof supporting mast for dismantling said
jib crane after said jib crane has been used to dismantle said roof.

63.  An apparatus for constructing a structure as claimed as claimed in any one of claims 33
to 62, wherein said roof is partially supported by internal masts.

64. A jib crane for use in a method of constructing a structure as claimed in any one of
claims 1 to 32, the jib crane including a jib and a roof support for supporting the roof of
the shelter.

65. A jib crane as claimed in claim 64, wherein the jib crane includes a height-adjustable
mast.



