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of the Invention This invention relates to a nethod for conﬂt#qgmjpmza
bui | di ng under a tenporary shelter, in particular a tenporary shelter for
protection fromweather, for exanple rain, hail, snow, sun and the |ike.
Background of the Invention It is known to provide a tenporary shelter over
a building site to protect the building site from weather such as rain,
hai |, snow and sun to prevent such weather frominpeding construction.
Wth reference to Figures 17a and 17b ofl ¢+ he acconpanyi ng draw ngs,

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

shel ter 12 enpl oy o\SHEETERED BUIEDING cONSTRUCTION'METHBDSI de of a
tenporary roof 116. The overhead cranes 114 are able to nove horizontally

with respect to the tenporary roof 116 for horizontal transportation of
bui | di ng RLA o PheStn gy 9o lift 118 or a rafter jib crane 120 nounted atop
t he tenporﬂ'r'y—rcoﬁ&%s used for vertical transportation of building

mat eri al s. The Thisfihemtipn felatesao @ nikddifsr dhsttuctisgealbuildivig under d tempédatyashéleen,

and/ or hei,ght .adj ustnent of sts 122 which support the tenpqorary roof 116.
It is necddBafigu te{“ﬁ%“’ﬁeﬂ‘ﬁ%%&?@@'&ﬁ”“lﬁ‘ﬁ“ fHsatBer, fos gRample Fain.diatl; Snow) Sitheavy
structuralgygpiigrs as it nust be sufficiently strong to support the
overhead cranes 114 and the rafter jib crane 120. In another previously
known arrangenent, the tenporary roof is suspended on horizontal |jib
cranes. This.arra STED has the di sadvantage of requiring additional
cranes to 2B Y, rary roof. The applicant has determ ned that
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from weather such as rain, hail, snow and sun to prevent such weather from impeding
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 attached 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

o 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 'temporaly roof 116 to be made with relatively heévy 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.



structural nenbers in the tenporary roof, and which does not require
additional cranes to dismantle the tenporary roof. -2- Sunmary of the

I nvention In accordance with one aspect of the present invention, there is
provi ded a nmethod of constructing a structure at a construction site, said
met hod i ncluding the steps of supporting a roof of a shelter above the
construction site, constructing 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 sa#d jib crane to dismantle said
roof. Preferably, said jib crane is arranged such that the jib is able to
rot at e horSunomaey é¢fithe Ireatien abl y, the roof is supported on at |east one

mast which is hei ght. adj ust abl e. Mor referably, the .heighf ,of the, a
| east one mast Iiﬁ’ §"gﬁ°Fp€P‘é‘Ja‘§§% e ?‘?ernge%&fﬂ ’I“@%{gg’no&@redﬁlmq%f‘{?ﬂélmetﬂ%@é h of
nmast t her elofstrutifd £ sakiite ald éd?x%trﬁ&ioﬁ_rsitéi,%ﬁdriﬂetﬁé'k?inéhﬁﬁg%ef $télsDf 8ehpolthgd 0

the jib is rotated about a substantially vertical axi's froma first
posi ti on irpofwfiashelten abgvietthd epnatrudtion site, sanstiuatingthd etmecturk beteath saslobof wsing

second posij.t,i on in.which t i-hb_is capabl e of hei rai sed. wi t hout bei ng
obst 1 uck ol ad, Bt € o oot drar PR ortae Faof Sish U I oo i st
rai sing thadjusiag sﬂ&jib%@@b tedis@bhtleodaidloof he roof s rearranged froma first

configuration in which the jib is at least partially beneath the roof to a
second configuration in which the jib is no | onger beneath the roof.
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configuration. Preferably, the jib crane has a roof support above the |evel
of the jib, and the roof is_ supported on said roof support. More

preferably, thdmienblyytesoaficsuppertedonss inastnpe arashwhich igheight adingthlesMote j i b
. . Rl .
of oot + SIS tiehofbhi Bt 1k Bhe AN Horeald MM o101 RS dlbgl,

i s in the lemgthofihas tlereine nast

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 partiaily 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



extension. Preferably, the jib crane is provided with connecting neans for
connecting the jib crane -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 nmast |ocated outside of a space which 1is able
to be reached by a hoist of the jib crane, so that the mast does not
obstruct rotation of the jib. Preferably, the jib of the jib crane is

ext endabl e and/or retractable. Preferably, the roof is used as a working

pl atform for assenbling or reassenbling “facilities for the roof

di smant|ing procedure. Preferably, the roof is nmade fromthe same materi al
or mat eri 4P $iegeoh andythe copnecting meansds abje to hpererged toodisganpect theccranerfim thee i s
a buil ding,gnd the roof is arranged to forma roof of the building upon
conpletion of the construction. In a preferred enbodi nent of the invention,
the roof is supported by a plurality of masts, and scaffolding is nounted

to said plurali ;[’i%fﬁﬁ%l’ sts for accessi n& the building. Preferably, the
scaffolding ish ethe soqfiis supperted ermatieast epe mast lacated gutsideof @ gpace pyhich

ff ol di ' : .
scaf f ol di nga#EY ReedchbFHFa hdikt olfﬁig‘}ié)?gafn?,'ﬁm g{e%%i t@%.lg)ﬁobiol%ﬁ’g{t ?\%tgl'id?)%f the

supports are provided béetween t

Pr ef er abl yib.sai d scaffol ding supports are in the formof renovabl e and/or
rel ocatable ties. Preferably, support means are provi ded between said at

| east one mast and the building. Preferably, said support neans is in the

formof at |eagiefeRsly! ih jBIF RS ?ﬁié*s_@iteﬁ@d%fe_tarﬁyb? réff’a%%ab%e@nd the bui I di ng.

Preferably, there is provided a plurality of jib cranes tor constructing
the building. Preferably, the jib crane(s) is/are arranged such that the

gp;'n;(esfl_r ca b elPoreVi‘e}agﬁ', El?eorfoo{' s gslgld %s at wor ?ngr Slgﬁ'gr?r? fc?ly asgemrﬁ{nsgt oror];a;sgrrelbﬁtigb

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).



-4- 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 provided with a
jib-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 usTﬁg the jib crane. More 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 cra n oof _..supportjn St. d usi th dit.ional crane
o di smant | 6 ¢ e, I Toot ¥ HEPSesh6sch Rty dhaiant snifie & pRE 5 s
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supporting the roof by internal masts. In accordance with another aspect

of the preRumlityofiiberangs farisepperting the owifded 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 benedaRrbfetdbly, tHe@k eacht iy @are it pRvidet h/imraqnﬁrowﬁﬁ? ubie for@@abling Ehe jib
arranged such that_a jib of the jib crane is capable of being raised above

the roof ffrtheipiseahiibicrge thotate berizastatly caondghedibwetating unii ig ablsiie slidecalonga

Pr ef er abl ymés?%fﬂlejoirP ‘glgﬁ)r@m{s a horizontal jib crane. Preferably, the roof

: a e: . . , :
IS supported on at [east one mast which is height adjustable. Mre

preferably, the height of the at |east one mast is increased by inserting
at | east one additional I|ength of mast therein. -5- Preferably, the jib
crane is | ocat eieferably, the aettmdrinstdes thetstep of caumstruttingzthé mof of the stektraniigdhe

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

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.



to a height above the roof w thout being obstructed by the roof.
Alternatively, the roof has a novable portion which is novable froma first
configuration 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 supported
on said roof support. Mre preferably, g?e jib crane includes a bearing

el ement which enables the jib to rotat™e wWithout rotating the roof support.
Preferably, the bearing elenment is equipped with a roller_ elenent.
Preferably, saPeeferably. thejiperane isdogated swsh that amsbt of the erare iswble to by extandedn.

Pr ef er abl i ' l: ] opnectd ng neans for connecting
the jib c%%ﬁgggwgmgﬁgﬁg8@#&ﬁgﬁﬁp¥%§§%§ﬁﬁé%gﬁ% e&%@%s is able to be operated
to di sconnect 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 héitiemagyely; fhe pefihaga meuableportipmwhich is meyable figesa st copBeuratinat

rotation Qf WG thh inkbvabl idnl I i £ hesil B crane
i s extendabl elantg or ret a?%dgb%ﬁgﬁérgﬁjégg§%§{i@?ﬁ%cop gg:? nfli%'gﬁtgéldlwa@l lgﬂ %r ki ng
pl at f or m fmpevahlegpertixn isn grrangdd teeamblertind fitngf thé amnt td beagistdabdvh ehe roof.

di smantling procedure. Preferably, the roof is nade fromthe same materi al

or materials as a roof of the building. Mre preferably, the structure is

a bui | di ng and pidf&rabl9Othe ijib ci‘dde%??%&f%u?ﬁgﬂ%vg‘?ﬁ]lgt@éltcﬁ% jil Ul Qo RON

conpl etion of the construction. IS prteferre e rodf Is supported
by a pl ur stproyteddn said toof support.shlafe mrefiiably, the jib Granerinchtlesh bearisgelemeit whidhi t y

f ts f ing .the.building. Preferably, .t folding.is .
mounted t SHRIBTHE S of Bt St kbl e GotiiProd BicTornil cbhe e Ak be
rai sed or eqeippédwith aRoRdrchtny. PREGANIP! Hid@oB MRPSF S inAhE fOPYf F68ndahYeen

t he scaffolding and the building. Mre
extension.

Preferably, 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



preferably, said scaffol ding supports are in the formof renovabl e and/or
rel ocatable ties. Preferably, support neans are provi ded between said at

| east one mast and the building. Mre preferably, said support neans is in
the formof at |east one tie between said at | east one nmast and the

buil ding. 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 ©i's able to be reached by a hoi st

of the jib_crane(s). Preferaply, the roof is supported by a plurality of
masts and/ BP“ateg I(“?J %ad‘li P[‘S';alke’ﬁ OFT‘%“E forrpssessing g @f‘g&gy , Prefsrd icaffalding iar e
provi ded baioWBRA td BBink lelébithist A L ranes
for supporting the rlgtg)fe. Pr gfogpg)rfl%@é%lﬁgﬁgg#}%;sgﬁﬁjﬁfhg&gé nﬂee r?ﬁsse%érolb]l@reeg. W th
a j i b-r ot aPraferablyi scaffalding supiports gretpnavidedbetwéentthxescaffoldingrani ithe tudlding. More

rotate horj | | a he jib-rotating. unit is aple to slide along a
mast of thggegér}gbgyoféﬁmj sg%%}{llgggﬁpqugpr&xam Ot QEISMQYR lFén‘i/B%Klqcﬁ@?]éd‘eby t he
jib crane. More preferably, the roof is constructed by the jib crane

before the crane is |ocated beneath the roof. Preferably, an additional
crane i s provi dBgfesmbl suppert maappare pravidedhisstwebm saidiatd ermhorle mayt trvethe puibling: ane

after the |y : . sed to. di spantl.e the roof. Preferably, the
roof is parhg?rgﬁé;&g?}g’porcfsg'gg%rgmle?ﬂsésr 'Hg © fpra.of at IF?F?%%%%‘H‘E"Q Sﬁhdtqtlleﬁﬁt"ne
anot her asmasttandfthethdldpigesent i nvention, there is provided a jib crane for

use in the method of constructing a structure as clained herein, wherein
the jib crane -7- includes a jib and a roof support for supporting the roof

of the shelter.p@ : | § e d.ncl udes a hei ght - adj ust.abl e
mast. Brief Des c?ﬁﬁ’?@%F P}’ﬂgdﬁ%}nﬁ{%@ ?;r] fcé?r}eéimé: j %&@ bBﬁé‘P&e
i nvention wll now be described, by way of exanple only, wth reference to
t he acconpanyi ram ngs., | n which:
fpany nlgreg;a%\{\)n', Hx% 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



Figures 1 ato 1l e are a series of side views of a tenporary shelter

i ncluding two roof- supporting masts, showi ng a nethod of constructing a
structure in accordance with a first enbodi ment of the present invention;
Figure 1 f is a top view of the tenporary shelter shown in Figures 1 a to 1
e; Figures 2a to 2f are a series of side views of a height-adjustabl e nast
havi ng an autonatic | engtheni ng neans, showi ng the insertion of an
additional mast length for |l engthening the mast; Figure 2g is a
cross-sectional view of the height-adjusfable mast shown in Figures 2a to
2f, taken through the section GG Figures 3a to 3c are a series of side

vi ews of an¢ledgsarjdrandsrebf sippom firsuppogting the qudiofithe shelenf havi ng novabl e
portions in the formof novable flaps, showing a nethod of constructing a
structure in accordance with a second enbodi nrent of the present invention;
Figures 4a to 4deffBl2tIRSIH @aneQhcliddda Reighvadialable hppor ary shel ter

i ncluding a roof having “a novable dismantli'ng portion, showi ng a nethod of
constructing a structure in accordance with a third enbodi ment of the
present invention; Figures 4e and 4f are top views of the tenporary shelter
shown in Figures 4a to 4d; -8- Figures 5a and 5b are side views of a

t enporary shel tBriefiIeskriptiomofithiedwaeiwgsy r oof havi ng a novabl e di smantling
portion, in accprdance with a fourth enbodj nmen f the presen i nvention;
Figures 6a to cforef Gniidiers by eroB B e ﬁiﬁcvqungy Wfte?xe@&sewar y
shelter | nihiebiitoedo BRI Bcdifiong B dwihid ubhfiRfy four roof - supporting masts,
and an additional crane assenbled on ne of the roof supports for

dismantling the main horizontal jib crane, showi ng a method of

7o and 7b are- JEESG HbEIe e & SERRAT ey M A EBROPRCReU BOBIRB Yo Rl

jib cr aneﬁxﬁpﬁﬁﬁ% nifsts} SOWIRE hZRGKG of Edhsli@gSa SRchRE iR AccdidRBdRth e fREt
extendi ng through a j1b-
embodiment of the present invention;

Figure 1fis a top view of the temporary shelter shown in Figures 1a 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 2g 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 3c 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;



rotating unit, in accordance with a fifth enbodi nent of the present
invention; Figure 7c is a top view of the tenporary roof shown in Figure
7a; Figure 8 is a side view of a tenporary roof supported by two horizontal
jib cranes, each of the horizontal jib cranes having an extendabl.e nast
extending through a jib-rotating unit and a clinbing unit frame, in
accordance with the present invention; Figures 9a to 9d are a series of
side views of a tenporary shelter, incl L{gi ng two roof- supporting nasts and
two horizontal jib cranes, each crane hdVing a bearing el enent and a
support beam showi ng a nethod of constructing a structure in accordance
with a sixth enbodinment of the present invention; Figure 9e is a top view
of the tenporar t +4.n: El 0 ier i rary r&&F and
| Ce are side \}:ly%ﬁv\é/s}ego%f ﬁdeﬂp%%}dfmé{%?%fgemvﬁ%{%fs ?gtﬁé\ﬁ%wﬁgsoﬁﬁng% ﬁ%’o lift
el ement s dfaving@ nicvable disacntling portionzinratedrdgrick witharfesrth émbediment o theepresenth a
seventh enbodi nent of the present invention; -9- Figure |l b is a

cross- sect!PyRHPYyi ew of the tenmporary shelter shown in Figure | Qa, taken
through the section HH, Figure |l Oc is a top view of a tenporary shelter
of the type shown in Figure | Ga, showing the tenporary roof and the jibs
of the hori zontRigurgs a te ffare 8 serfes gfitopviels of abuilding ands tempordry shelssrdinchiding

oo o ian i i ey unor Sipob T uRRs R i & Mgl lalkite Jseh BT 2L Y
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present invention; Figures 12a to I2f are a series of top views of a

bui | di ng asesistuctiogrp strugtyre émadcpulance witle thepirgsgntrinentioni zontal jib cranes and

two roof-supporting nmasts, showing a nethod of constructing a structure in
accordance wth the present invention; Figures 13a to 13f are top views of

various enbodi nEpies Pf addeTHME Sid¥ vEWal df@rtémpethryB6f supported by two horizontal jib

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 e 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 l14a to 14f are top views of various enbodi nents of
tenporary shelters for use in nmethods of constructing a structure in
accordance with the present invention; Figures 15a and 15b are side views
of a horizontal jib crane wwth an extendable jib, in accordance with the
present invention; Figure 16 is a top view of an enbodi nent of a tenporary
shel ter which uses two horizontal jib cranes of the type shown in Figures
15a and 15b; Figure 17a is a side view o9-a tenporary shelter including
overhead cranes attached to the underside of the tenporary roof, and a
rafter jib crang §W@H‘!s'&%r&s—§éc%¥h£%&l\¢\yoﬂfﬁ lter@ﬁov@rpﬁﬁilétﬂ@ﬂ@d"&k@n
bui | di ng beneath a tenporary shelter; and igure I 7b is si dé vi ew of
a t enpor ar tarasighthessectiondildilii ng over head cr anes attached to the under si de of
the tenporary roof, and a rafter jib crane, show ng a previously known
met hod of constructi ng a building beneath a tenporary shelter. Detailed
Descri ption of Fipge PociiafeSviéw 054 Rinpbrady sheltdrlof SRApeRhbivA ﬁtpxg\ﬂwdd, BRWing®f.
the method of constructing a_structure in accordance with the present
i nvent i on. the fenppagary soofand thegibs of thedwriaentylijib asangsies 10 are used for
constructing a roof 12. In this enbodi nent, masts 14 of the horizontal jib
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t he entireinventiont ng area 20. The nasts 14 of the hori zontal jib cranes 10
and the roof-supporting masts 16 are equi pped with a self-extension
mechani sm 22 as showmn in Figures 2a to 2g, so that they can extend when
the roof 12 is righsedas W 13k &6 aRACE of VILWI6E5 bafdihg afd e BEbSALy Herlde
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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 constructing 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



outer franme 26 of the mast 24 by way of a hydraulic jack 28. Myvenent of.
the outer frame 26 along the mast 24 is guided by guide rollers 30 | ocated
bet ween the outer franme 26 and the mast 24. Once the outer frame 26 is

rai sed sufficiently for there to be a suitable space 32 above the nmast 24,
~lock pins 34 are engaged to |ock 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 |ength 38 00 ast and to insert the additional
|l ength of mast into the space 32. A base 40 of the hydraulic jack 28 may
then be noved Eigwards is 4widd vigw af atampozary shedter poludingaverhiad ¢rangsattachsd iq ed

| ength 38 of , mast shown in Figure 2f.. After, the |ock pi | ded
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Subsequently, the roof 12 is brough? above the jibs 18 of the cranes 10 by
lowering the jibs 18 along the masts 14 of the cranes 10 and/or by
extendi ng the roof-supporting masts 16 -11- to raise the roof 12, as shown
in Figure I'b. Then, the cranes 10 are used to transport construction

mat eri al smfﬂ@mgaiﬁmnt&fthpﬁmn g area 20 to construct a structure 42
beneath the 100 —and t he roo? 12 and cranes 10 are el evated accordi ng
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respect i vandrtbstreofisdpparting mastsl 16 ereeuiphed with a self-extension 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 roof-supporting masts 16



novabl e cranes are used to dismantle the horizontal jib cranes 10. Thus,
the structure 42 can be built to a high quality standard under a rai nproof
roof 12, and the rooftop can be used as a platformfor disassenbling and
reassenbling the horizontal jib cranes 10. Figure if shows a top view of
the tenporary shelter of Figures la to |le, and shows the roof 12 being
supported by two roof supporting masts 16. Figure 1 f al so shows there
being two horizontal jib cranes 10 sucHlt-hat, as illustrated by the swept
areas 46 and 46a of the cranes 10, substantially all the area of the
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t he roof, ane 10"can” be raised or | ower ed bel ow the roof 10.
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Che " movabl Bieciraiis dDioen 5% 56 6 fmbaton ek rrpgrveien Chie Ropiple Wnde

di smant | i neghoR@B1E bfahes*B&used 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 le, 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 by hoists 47 and 47a of the

cranes 10.

Figures 3a to 3¢ 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



of the roof is opened, the crane 10 can be rai sed above the level of the
roof 12, as shown in Figure 4c. A plan view of this arrangenent is shown
in Figures 6a and 6b. As shown in Figures 4d to 4f, after the jib 18 is
rai sed above roof-supporting nast 16, an additional crane 10a can be
installed at the top of the roof-supporting mast 16. The roof 12 can be

di smant|l ed before, after or during installation of the additional crane
Ca. After changing relative vertical pQgptions of the two cranes 10, 1 Qa,
the additional crane | Oa can be used to disassenble the crane 10 | ocated
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Fi gure 6a)Fighe 4seArp1anmd$veLthiaaﬁQ1 eftiefitds §Hoom'if Bigures 6a 8nd6b. Ime«mnﬂa in
accordance with aone_ enbodi nent of the present invention, part of t r oof

12 di r ect | 44 eib\afterthejib 1 8 dxraiserbabone raef-supporting meast 1 an g@ﬁemprla}ﬁ@nq 19a can bshe 10
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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 disassemble 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



nounted internally of the area sheltered by the roof are used to support
the roof 12 during this procedure. Once above said roof 12, the crane 10
is used to dismantle the roof 12. As shown by the swept area 46a in
Figures 6¢c 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
dismantl ed, an additional crane 10a is assenbled on the roof support 16
and is used to dismantle the horizontal ;4ib crane 10 as shown in Figure
6e. Figures 7a to 7c show a fifth enbodi nfent of a nethod of constructing a
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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-supporting 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
paralle] 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
7a and 7b.

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



for raising an additional length 38 of mast, the winch 36 being nounted at
the top of the mast 14. In Figure 7a, the jib 18 of the horizontal jib
crane 10 is nounted to the extendable nast 14 by a jib-rotating unit 52,
t he 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
w thout rotating a roof support portion 54 of the nmast 14. The
jib-rotating unit 52 is also able to be,slid up and down along the
ext endabl e mast 14 such that the jib 181%ﬁy be raised or | ower ed. In Fi gure
8, the jib is nmounted to a clinbing unit frame 56 whi I S %55 3|Iﬁb
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al l oned bel ow the roof. The roof-supporting masts 16 are i nstal | ed outsi de
of the rotatdithejitarotatingfuniti$a. j i bs 18, as shown in Figure 9e. As the
structure 42 is built, and it becones necessary to raise the roof 12, the

crane masts 14 and the roof-supporting nasts 16 are raised si mJItaneoust

(see Fi gur e- 9b)Figikbega toel shbwGOsitth letbolidient 6f a iethodlof deisuubting?a stfucture in
conpl eted, as shown in Figure 9d, the cranes 10 are separated fromthe

roof 12 byacaprdanseththe presons inveniinms herginghe sEuctge 42 isduilt updss a99f 12oyiHel ¢ s
50 are ins; 1 g\!l;lp%ge& &' 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 roof 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 crane 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



provi de tenporary support for the roof 12. In Figure 9d, the tenporary
supports are in the form-15- of struts 50 between the structure 42 and the
connecting beans 58. The connecting beans 58 nmay be di sconnected by
cutting themat a location 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 dismantling the roof 12. After disconnection of the
connecting beans 58, the cranes 10 are le to be raised above the roof

12, and the roof 12, the tenporary supports 50, the roof-supporting nmasts
16, and the cranes 10 are dismantled in order. Figure 9e is a top view of
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42. The scaffol dir 64 is used for gainihg access to the st e 42, for
exanpl e f oby tha@rqyigigroefa ephnédting bedm §8 amda tempoeary suppoft S0he structure 42, and
may al so be used for other purposes such as for sound insulation wth

sheets extending around the scaffolding. In the enbodi-nent shown, there are

al so provi ded Figade$ d0atbngc shompPseventh Bmbb@Emet dPaGhethdl STcdhdRkind 4 ffchR
between the structure_ 42 and the

-in accordance with the present invention, wherein the structure 42 is constructed 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 (only 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 10c, two extendable roof supporting masts 16, and two horizontal jib cranes



scaffolding 64. The ties 68 are rel ocatable such that they can be rel ocated
to different locations on the structure 42 when the scaffolding 64 is
rai sed and/or lowered in relation to the structure 42. In Figure 1 Cc, two

ext endabl e roof supporting nasts 16, and two horizontal jib cranes -16- 10
are shown. Each of the horizontal jib cranes 10 is provided with a
jib-rotating unit 52 which is able to be slid up and down al ong the nast
14 of the respective horizontal jib crang 10, and which enables a jib 18

of the jib crane 10 to be rotated about ‘a substantially vertical axis. Each

S5 1 or SuplSURT PR el ol horizoral e D s e Pt & o B R S

CO”D' eted, Lfgle% B¢d fid anﬁ%%ralc;r% thd'ahst 18 otf AR redgebtivé lﬁﬁ?&ﬁhlf]ﬂmranet fee aﬁchf

cranes roof - supporting nmasts are dismantl ed in order. '
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structure | cordance t he present jnwvention ere e 42
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the roof 12afes the shelter corrprl sing the same roof 12a which w II becorre

a roof 12a of the bU|Id|ng once the structure 42 is conpleted, entirely or

partially. By doing this, savings in materials and cost can be achieved. As
shown in Figure,a11 b

beforg,installi t e
3z, the i1 be. 1eAaFeopsraRefofiedbdiny 4 sy Relsas bR faldf Pt il
roof 12a sl etdbddinieRetheirt 12 8cravies 102Ina réoT-stispoktitigipabtsiitowedikmantled weodrderof
the roof 12a. Then, as shown in Figure 11 ¢, the roof 12a is | owered down

the roof-supporting nasts 16 to the structure 42. After the.roof 12a is
nount ed on the . es
10 are di sasseng‘%ﬁ%ﬁﬁ{tgrl ?@‘?Fﬂ§lgﬁgleg%8§§%§¥%€mﬂ%&§%%§ssengvég eliur%gof
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li nes), theonswteq'endﬁé?w B&s@ﬁ%&eﬁm e sh OI?BHS% rn
are  SUPPOqsLunigH Wit HecotH dof f2a &%%Lfmmké u&%nhahfwz;mesmﬂfetehpédtﬁapt al

jib cranes _
or partially. By doing this, savings in materials and cost can be achieved. As shown in Figure

- . 11b, 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 mounted 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.



seen by the swept area 46, 46a of the cranes 10, the entire area bel ow the
roof 12 is able to be reached by at |east 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 mnimsed. As the structure 42 is constructed, height adjustable nasts
14, 16 supporting the roof 12 can be raispd to keep up with the height of
the structure 42. Masts 16 are roof-supporting masts, and nmasts 14 are
part of jib cranes 10. -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 froPncnemsimeciion oflee storfurd 22 beneathathe asoftilds omapleted; ds shbwhlis
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and/or to thmﬂmbb%ethotdﬁﬂzmmh&d&tmnsﬁmwmbeihﬁtﬁﬁﬁ&éd byle réofd212f , while
the masts 16 can | ower thenselves through the reverse sequence shown in
Figures 2a to 2f. Figure 12f shows the corrpl eted structure 42 after the

roof 12, masts a € t in FEigure
12b, the horizoﬁ%ﬁn%e%ﬁ@%%%gzghi{&e% oca ?gﬁgl%ggﬂear taﬁéeltﬂ}{jé ?tgtedt of

the jib crextend dove ﬂleeomﬂ:iIZeartdhbe crandss Ofe thén tded tg dismentl e robf 12.0Thecrirs Sed
relative t the f 2. To nsa for the | oss of support resulting
fromthe C {I}ax sggelcl t%lgyvprz 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

crénes 10 have been dismantled.

Note that in Figurg 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. If 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 13c 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



tenporary supports 50 are inserted between the beans 70 and the structure
42. Exanpl es of suitable arrangenents 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 wll depend on the size of the structure 42, the placenent
of masts 14, 16, the use of horizontal1Beans 70 between the masts 14, 16,
and the use of an extendable jib 74. More particularly, Figures 13a to 13c

al | rel at §otiQorial bedthd 6 n&t%édawmé ﬁfasts $6 U paE @3k e Ipfh@Wdé dfa spaceavhich t he
roof 12 required in Flgure whi ch hori zontal beans 70 are used, is
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are indicated by reference nunerals 76 and 78, respectlvely Flgures 15 and
16 show a crane_10 with an extendable jib 74 in ifd%for g sco i C
jib, the jib 7&1@5%195mlésmwaepeaowhfapgme dablejih 14 ipithe fomm pEa tIeSFRPIG he
jib 74 be lfeﬁigtei gyke IBIﬂSé’ 4P can
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exanpl es sehmnded moﬁﬁgmmm ih Fifare 1¥5b. FThjsroeant610 sanabe ofilisedeiw thé fast to fifth
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can be | O.Cﬁte&q)f 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 suppofting 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.



wWith greater freedomwi th respect to the masts 14 of the jib cranes 10
since the lengths of the jibs 74 can be altered The preferred enbodi rrents
have been described by way of exanple only m)dlflcatlons are po
within the scope of the invention. In partlcul ar, l“‘“HﬂI“I J“L“m
cranes are enployed in the enbodi nents descri bed ab noted
that the present invention can also workoywith a S|ngle créne or with nore
than two cranes. Also, although in the above description roof-supporting
masts are generally described as being outside of the building area, it
shoul d be THECGCLAIMS DEFINING XHE INYENHON ARE ASRODEOWSat ed i nsi de the

buil ding area fromthe ground or froman internedi ate | evel of the
structure whereby a base of the roof-supporting nasts can clinb up in

accor dance 1w t hAGhéthdd efconbiridiiag & @@fictute at h icbhstiuctionlsittlsaid metholl indhhding thei t C
L MS -19 THE CLAl DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. A net hod of

constructing a ¥ePR% ure at a construction site, said nethod incl udi ng the
steps of: supporti ngs@gbﬂiﬂ@ a%ofa)fmﬁéﬁeeab&mM@c&daeu&m&tté uction site;
constructing the structure beneath said roof using ,a jib crane; raising a
jib of the Jib cr aneconsirugtingdhe sruchis b%nth%lénoqﬁwmgm@ $TRRES i s above the
roof; and using sai ) ke it esrgﬁﬁ‘; Pthat tRe 1B\ Me%f
const ruct i ng a struc%lljdrideégda{s cl aljntg%g‘lln C ae!t‘rsn %ere{hﬁ s%ld sjralsg crane i s
arranged such thed the jib is able to rotate horlzontally 3. A nethod of
constructing a struc d t.h aim1l or claim?2, wherein
the roof is supporthsgﬁ%m%glgkeag? %%lgan%s lwﬂ&i:h I s hei ght adj ustabl e. 4.
A nmet hod of constructing a structure as clainmed in claim3, wherein the

hei ght of t2he at

A method of constructing a structure as claimed in claim 1, wherein said jib crane is

arranged such that the jib is able to rotate horizontally.

3. A method of constructing a structure as claimed 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.

S. 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.



| east one mast is increased by inserting at | east one additional |ength of
mast therein. 5. A nmethod of constructing a structure as clained in any
one of the preceding clains wherein, prior to or during the step of raising
the jib, the jib is rotated about a substantially vertical axis froma

first positj jibis at least partially beneath the roof to
a second p mmmm"ﬂmﬂﬂ he jib is capable of being raised wthout

bei ng obstrutted By the®rodbf. 6. A neth&@@-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 froma
first configuration in which the jib is at least partially beneath the roof

to a seﬁcs;d fcwfxieﬂma@tficmtﬂxmm sthucture a$ bhm:xai inQnk @hg of ﬂbq:re:&ﬂingtcﬂainlspﬁf
7. A nmethod o onstructing a,structure as cla ereipn.the
roof has a noVaISFER fiegip W%‘P‘éﬁ“%r%‘tft%‘%‘?ﬁ P'?;Fr"ieﬂe gerVFQB’ﬁ{bﬁIJ{E’ﬁn edropﬁ
configuration aggpdred ofisdldréufisuppdrty vertical in said second configuration.
1111111 1212172 1vill 11211 it 1121 CL MS * -20 8. A nethod of
constructing a structure as clained in any one of the preceding clains,

wherein the |i gy ofARf t;lﬁ@on?tnfcﬁﬂ aséiﬁgﬁﬁ'é a® bRMEed iﬁ%lhlﬁi’@' wﬁérefnhﬁe t_]ibbaraﬁ’é“d

the roof is supported on said Toof support. 9. A neth od of consfructin
structure as clintlndey a beagngelement wh@h@mblﬁh@le jiibtogptateewithoid rotgtag &wbveafu ng
el enent which gpables the jib to rotate without rotating the roof support.
10. A method of nsStructing a structure as clainmed in claim9, wherein
sai d bearing el errent is equipped with a roller element. 11. A nmethod of

cara roof Mippdt et B SpRRchirt FRuid s Mt iy hdPigiaitBothe RREL"

constructing axsbqulp;iedmtlﬁesroubﬁelémdm n any one of the preceding clains,

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.



wherein the jib crane is provided with connecting nmeans for connecting the
jib crane to the tenporary roof, and the connecting neans is able to be
operated to disconnect the crane fromthe roof. 13. A method of
constructing a structure as clained in any one of the—preceding cttaims

wherein the roof is supported on at |east one nmast |oca '

space which is able to be reached by a hoist of the Jll)gﬂlgm"rlﬂmlﬁilulﬂllt he
mast does not obstruct rotation of the_j2i b. 14. A nethod of constructi*ng a
structure as clainmed in any one of the préceding clains, wherein the jib
of the jib crane is extendable and/or retractable. 15. A nethod of :

constructi np. a # method rof camsstrobtingne sknicturaay claimedoih dnl @np of decirecpdingailaims,

wherein the roof ;i s.used a Ki | at f orm.f or assenblin o1
reassendl i ng f acTier € Togtds RedSom i s pstend qpmafedals g p oot of the building,
111112112121211121212121211112112 * -21- CL MS 16. A nmethod of constructing
a structur s ¢l ai L.n _any one of the precedi ng.claing, wherein the roof
" hmde. fr oot ek Bieffd ohorRisig saerars as lated i B ool it Srdig 5. 7
A method of congulfldiag andithe rédfisiGtdnged ®Fofh akdBTef the balldingupén coMiRERINbiRE
structure is a building and the roof is arranged to forma roof of the
bui | di ng upon cSAPTREHIPR of the construction. V 18. A nethod of -
constructing a structure as clained in any one of the preceding cl ains,

wherein the roof is supported by a plurality of masts, and scaffolding is
nmount ed to Kai d A piethod|of construciingsa strictire as claimednig anbions of thet preeedingelaims,

met hod of constr, J: : | ' ' : ' .
Scaf fol ding 1o st B Todi] Spbie 133 b TS E iy S kb ding R FicRbida
scaf f ol di ng nay Plusalitsijof masts for aceaseing the sROctuk. net hod of constructing a
structure as clainmed in either claim18 or claim19, wherein scaffolding
supports are provi ded between the scaffol ding and the buil ding.

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.

 20. A method 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).



21. A nmethod of constructing a structure as clainmed in claim?20, wherein

said scaffolding supports are in the formof renovable and/or rel ocatable

ties. 22. A nethod of constructing a structure as clainmed in any one of the

precedi ng clai ns, wher eigﬂj B@Eort means are provided between said at | east
il

one mast and ﬂ?‘“‘l “‘“ A nmet hod of constructing a structure as
clainmed in clai'¥ i

i d supporg, nmeans is in the formof at |east
one tie between said at |east one nast and the building. 24. A nethod of
constructing a structure as clained in any one of the preceding clains,
wherein there is provided a plurality of jib cranes for constructing the

bui I di ng. . A, et ho f constructi a str.ucture clai | - one of
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nore of the jib crane(s). 11lItiitllI2jltll 11 11 S - 22 26. A nethod of

constructing a structure as clained in any one of the preceding clains,

wher ei n t he7r 0of thé@hsd giRonstRMtikYa Snutudé & dliishedin ¢claint 26, avhéfent haizphtal tedaiky of
jib cranes. 27. A nethod of constructin

) ] a structure as claiyed in clLaim
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and/or the plurgldsbMingthd loBf.Cr anes for supporting the roof. 28. A nethod
of constructing a'structure as clainmed in any one of the preceding clains,
wherein the or each jib crane is provided with a jib-rotating unit for
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wherein the Jib-rotating unit ar L 1 de along a nmas _the or each
jib crane. 29. mhemsirttbelondack jihsranadspravided with agdibuptating unit for eeabling thedip dne

construct i ng. t nier s epE iR o A it i GthEBnle o te,

constructing a slideaiéngamast of theiomeathijib ahse. m 29 wherein said roof is

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 |



constructed by said jib crane before the crane is |ocated beneath the roof.
31. A nethod of constructing a structure as clained in any one of the
preceding clains, wherein said nethod includes the steps of nounting an

addi tional crane on a roof supporting mast; and using said additional
crane to dismantle said jib crane after the step of mﬁ—bﬂe
to dismantle said roof. 32. A nethod of constructing a | med
in any one of t-he preceding clains, wh&ein said net hqlﬂ'mmmumﬂi!lg ‘ep
of partially supporting the roof by internal nmasts. 33.* Aa appax «ror
constructing a_st JL{COt ure an a coEstruct ion site, including a shelter having
a roof for she‘f%?hé”fﬁ@ SOREUEI® i on site and a jib crane for

constructing the structure beneath the roof, wherein the jib crane and the

roof are yran ed such that a t he j .an ca ahl e bei ng
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claimed insei thﬁrapﬁirﬁﬂumfﬁ%o%tr&hﬁg Psfdeture W& Sined tlﬁ"@ltﬁé?(%ialm%ﬁ&mﬁltﬁﬂ on
at | east one mast Wwhich i s height adjustable. 36. An apparatus for
constructing awbereinctheraof issuppattedon ai keastone magbwhigh istheight adjustale.ght of  the
at |l east one mast is increased by inserting at |east one additional |ength
of mast therein. 37. An apparatus for constructing a structure as clai ned
in any ond6of éhappasatagfor coBEuctingrestmicture dsecldiined oy daim 35 whersin thel heighttoft hat
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structure as ctheraied i n any one of clains 33 to 36,

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 roller element.

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



wherein the roof has a novable portion which is novable froma first
configuration in which the novable portion shelters the jib crane to a

second configuration in which the novable portion i—s-acppanged_t_o_eDaMe
the jib of the crane to be raised above the roof. Eﬂlﬁmarat us for

constructing a structure as clainmed in any one of cI a l,lum rei n
the jib crane has a roof support above the |evel of t nelifloof
is supported on said roof support. 40.“"An apparatus for constructl ng a
structure as claimed in claim39, wherein the jib crane includes a'

bearing el emenyhenih §did esuEiRlysport i eh thi BorhPof Xraleemiét bXeaion. Ot at i ng the roof
support. 41. An apparatus for constructing a structure as clained in claim

40, wherein said bearing elenment is equipped with a roller elenent. 42. An
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to 41, -24- Ms ‘wherein said support is in the formof a crane hast
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means for connecting the a e connect I’ ng neans
is able to be tbpmofited to di sconnect the crane from the roof. 44. An
apparatus for constructing a structure as clained in any one of clains 33
to 43, wherein the roof is supported on at |east one nast | ocated -outside
of a spac#t.whiAt apparatadfoe constinetiga stradureias x1dimed in afy diecof dldimsr3ane, 4350

that the mast does not obstruct rotatjon of t n_ap atys for
constructing av e[r?lﬂgtfelﬁog 1sSupnoxted of af a?ir%‘e ﬁBT’AtE‘P%‘ftﬂae gé 53’ erein
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for constructi a.structure as clained in any one of clains 33 to 45,

wherein the r ngused as a working platformfor assenbling or
reassenbling facilities

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 procedui‘e.

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.  Anapparatus 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.  An apparatus 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.



for the roof dismantling procedure. 47. An apparatus for constructing a
structure as clained in any one of clains 33 to 46, wherein the roof is
made from t-he—sare—ratertal—or materials as a roof of the building. 48. An

apparatus for tructure as claimed in claim47, wherein the
structure is Hmmﬂmu lﬂ&.ﬂlﬂe roof is arranged to forma roof of the
bui | di ng upon he const ctlon 49. An apparatus for
constructing a structure as clai med |n ny one of clainms 33 to 48, wherein
the roof is supported by a plurality of masts, and scaffolding is nounted
to said plurality of masts for accessing the bui I di ng 50. An apparatus

for constructing a strycture as. clainmed in

he .
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constructing a structure as clained in either claim49 or claimb50,
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bui l ding. 52. A paratus for constructing a structure as clainmed in
claim 51, \Ahesx@ffoldm siippers dre inttha dormugfisempyable and/or relpeatabde tiesof r enovabl e
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buil ding. 55. An apparat us for constructl ng a structure as clainmed in any
one of clégl ms 33 t ei.n ther

rovided a plurality.of [ib
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crane(s) is/are arranged such that the entire area below the roof is able
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 one of claims 33 to 56,

wherein the roof is supported by a plurality of masts and/or a plurality of jib-cranes. o

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 S8,
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,



to be reached by a hoist of one or nore of the jib crane(s). 57. An
apparatus for constructing a structure as claimed in any one of clains 33

to 56, wherein the roof is supported by a plurality of masts—anefor—a
plurality of jib.cranes. 58. An apparatus for constructin as
claimed in claimb57, wherein horizontal beans are pr ov ﬁm “':‘“T
plurality of masts and/or the plurality of jib cranes Isng*t he
roof. 59. An apparatus for constructing®a structure as cI aimed in any one
of claims 33 to 58, wherein the or each jib crane is provided with a
jib-rotating Wefeid edid RIS doRétnichéa tyishidGfb crbdée or each jib crane to rotate

hori zontal |y, and wherein the jib-rotati'ng unit is able to slide along a
mast of the or each jib crane. 60. An apparatus for constructing a
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constructing a;oss{tlruqtcdlbyealdslb@rmrbeﬂ)réthe(ci‘ememlﬁmted/\b@pathmhmoﬂ roof is
constructed.by said jib crane before the crane is |ocated beneath the roof.
62. An apparatus for constructing a structure as clained in any one of

claims 3320 Gdﬂnappakml(sei‘oncmtmchﬁgi stnzdture g olaimel imrmviujréd)fcctaims B3ab 61,
supporting mast, for ing .said |b cr e af i b crane. has
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structure as GibajralRtfiessald ib ofafe hat bREY uedo Gismahtld kd Bf. 10 62, wher ein
said roof is partially supported by internal masts. 64. Ajib crane for use

in a.nmethod of constructing a structure as clainmed in any one of. clains 1

to 32, they |ipgs @%ﬂs’f@x‘d&%tﬁﬁtﬁg b sRucadadclsinRl a§blﬂi|?t%t1n Won%%?ﬁﬁﬁﬁd 3P the
r oof of t he shel ib crane as clained in claim64, wherein the

jib crane i ncltﬁé&W@rﬁéﬁg‘ﬁﬂo‘ﬁﬁ pastialb supperteslby 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.  Ajib crane as claimed in claim 64, wherein the jib crane includes a height-adjustable

mast.



