59708. 561 THREE DI MENSI ONAL PARKI NG STRUCt The present invention relates ‘to
an assenbly for constructing the framework of a three di.nensi onal .par ki ng
structure. Various three dinensional parking structures are known whjch
have the object of inproving parking efficiency by effectively utiliging a
limted parki ng space. One such strdclure is known having a franemoqaf
formng the vehicle housing conpartnent which is constructed by assenbllng
st eel ne §%68 vgﬁ |caIIy and horizontally. Such a structure is shown in
Fig. 1. IS parking structure is constructed by assenbling a franework to
forn1nu|t|-t|ered vehicl e hou5|ng conpartnents 3 on both the left and right
sides of a lift 2. Thepktk A \ etk a vehi cl e between
tiers of the assenblYy. vehi cl e housi ng
conpartment 3 there are two pairs of rails 4 and 5, one at the front and
the other at tfRebggkseht ﬂﬁ@entﬂ@n'r&latésbtauﬁhtab@@hﬂ@?ﬂﬂdron next to &
onpartnent intqQ,
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space. One such structure 1s known having a framework

forming the vehicle housing compartment which is
constructed by assembling steel members vertically and
horizontally. Such a structure is shown in Fig. 1.
This parking structure is constructed by assembling

a framework to form multi-tiered wvehicle housing
-compartments 3 on both the left and right sides of a
lift 2. The lift moves a pallet 1 for carrying a
vehicle between tiers of the assembly. On the lift 2
and in each vehicle housing compartment 3 there are two
pairs of rails 4 and 5, one at the front and the other
at the back. 1In use, the lift is brought into position
next to a compartment. This brings the rails on the
lift and in the'compartment into alignment with each
other and facilitates the movement of the pallet 1 -’
carrying the vehicle freely between the lift 2 the

vehicle housing compartment 3. 1In this way, vehicles

may be parked in the compartments. e
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' The framework of such a three dimensional parking

structure as described above is constructed by >
transporting steel members of various lengths such as

pillars for parking structure post frames, crossbeam and

girders for spanning between the pillars, or oblique

crossbeams, etc, to the construction site, and

constructing the structure by assembling these steel

members and securely joining them on site.

Therefore, not only is there the inconvenience of



crossbeans, etc, to the construction site, and constructing the structure
by assenbling these steel' nenbers and securely joining themon site.
Therefore,.- not only is there the inconveni ence of -2- transporting
nuner ousi st eel nenmbers, but there i's also the disadvantage that
construction of the framework is troubl eson® 4nd ti me-consum ng. |In order
to solve the aforenentioned problens, the present invention provides a
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provi des an apparatus whi ch IE unl i’ke, conventjonal_ constru t| ns. | nstead

of building the together to form a planar unit, wherein t rame units
are directly 1nter-connected to form a box-like shape
capable of housing vehicles.

\_ The invention also provides a method of
constructing a three dimensional vehicle parking
structure, comprising the steps of joining steel members
together to form a plurality of discrete planar frame
units, and subsequently directly inter-connecting the
frame units to form a box-like shape capable of housing
vehicles.

Preferably, each frame unit can be made as a
rectangular rigid frame structure.

Thus, at least in its preferred forms, the present
invention provides an apparatus which is unlike
conventional constructions. Instead of building the
parking structure framework in the known manner by

— _ assembling many individual steel members at the

construction site, these materials are first made into

planar units by welding or the like at a plant and then
2 they are connected into a box shape on site. The
parking structure framework can be constructed at the
construction site by merely joining the frame units to
each other. That is, the units from which the parking
structure framework are constructed are changed from
individual pieces of steel to frame units.

Consequently, in contrast to the prior systems,

there is no need to handle a large number of steel
members at the construction site. 1In addition, because
compared to heretofore there are fewer parts to be



parking structure framework in the known manner by assenbling. many
I ndi vi dual steel menbers at the construction site, these materials
first made into planar units by welding or the like at a plant and then

“they are

connected into a box shape on site. The parking structure

framewor k can be constructed at the-c8nstruction site by nerely joi
frame units to each other. That is, the units fromwhich the parking
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An embodiment of the invention will now be
described by way of example only with reference.to the
drawings, wherein:-

Fig. 1 is a perspective view showing an outline of
a three dimensional parking structure using a
conventional framework construction using the oblique
crossbeam mentioned above;

Fig. 2 is a disassembled perspective view of an
embodiment of the invention showing the framework
structuré;

The present invention can be applied to any kind of
construction in which a parking structure is made by
constructing a box shaped framework by assembling steel
members.

As shown in Fig. 2, the framework of the parking
structure is formed by connecting a multiple of frame
units 10 and 11 in a box shape.

Each frame unit 10,11 is formed by welding or the
like, for example, four hollow steel rectangular pipes
together at the plant to form rectangularly shaped
planar units. Thus, the units are very easily
manufactured.

Each frame unit 10,11 is formed with a suitable
shape and size corresponding to the scale of the parking
structure that is to be constructed, and several kinds
of frame units can be made for one parking structure if
necessary. However, for the parking structure of the
illustrated embodiment, the space of the vehicle housing

not be



a three di nensional parki ng structure using a conventional framework
construction‘using thhe*oblique crossbeam nentioned above; Fig. 2 s a

di sassenbl-ed perspective view of an enbodi ment of the invention showt ng the
franemork(structure The present invention caph be applied to any kind of
construction in which a parking structure is fade by constructing a box
shaped franmework by assenbling steel nenbers. As shown in Fig. 2, the
framewor k of trma¢nmﬂarmmemtumtﬂmfmed bypr tke byamewoekslmg aheubﬁzplefof
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sui tabl e shape and size correspondi ng to e sca klngE ure
that_is to be co¥dicizame dielte o aamq%.hasc@n ‘P‘PaP@OGH??@ Eanabenhﬁeefmr or
one par ki ng st r udeB &yn fEde oSSR yob Hovever, for the parking structure of

the {1lustrated enbo nent t he space, of. the yehicle
conpartment 3 forned QE%EW%f%StP§ JPENEF A 8? gh% gﬁFWEtuﬁlﬁﬁ 10
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Therefore not na@ﬁgld frame structures. For this reason each of the
frame units 10 and 11 are sufficiently strong and do not

require any reinforcing measures such as oblique

crossbeams.

Each of the frame units 10,11 formed as described
above are transported from the plant to the parking
apparatus construction site and assembled thereat.

In the illustrated embodiment, a pair of vertically
elongate frame units 11 forming a post frame are
erected. Sandwiched between them are horizontally
elongate frame units 10 forming a side frame, and these
frame units 10,11 are securely inter-connected by
connecting means 14 consisting of a connecting plate 12,
bolts 13 and nuts 15 or the like to form the framework.
In this way a multi-tiered vehicle housing compartment 3
(3 tiers above ground in the drawlng) is formed.

N’ To use the structures, vehicles are raised to the
vehicle housing compartment 3 by means of, for example,
a lift 2 (see Fig. 1) and then the vehicles are moved

s into the compartment. In this manner it is possible to

‘ park many vehicles in a small space.

5 According to the construction of the present
invention, because the minimum units of the parking
structure framework are the units 10,11, the parking
structure framework is completed by merely connecting
suitably each unit 10 and 11 at the construction site
and assembling them. Therefore, it is possible to
construct the framework very easily and quickly.

Also, because each of frame units 10,11 are made



ki nds of frame units 10,11 are required. Consequently, said frame units 10
and 11 can be produced to a uniformdesign for each job.- Furthernore, al
the joints A of the franme units 10 and 11 are strongly wel ded together to,
formrectangular rigid frame structures. For this reason each of thejfrane
units 10 and 11 are sufficiently strolg-and do not require any reinfofcing
nmeasures such as oblique crossbeans. Each of the frame units 10,11 forned
as descri a t 0 the, i appar at us
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parking structure framework are the units 10,11, the parking structure
framework is conpleted by nerely connecting suitably each unit 10 and 11 at
the construction site
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and éssenbling them Therefore, it is possible to construct- the framework ————

very easily and qui-ckly. Al so, because each of frame units ﬁﬁ s
into:rectangular rigid frame structures, as long as all fra mmmﬂﬁ"mﬂm”m
are connggted toget her securely by neans of the connecting neanst 14, ®hes =«
conpl-ete parking structure thereby constructe® will be very strong

constructed and safe. Moreover, transportation of the conponents will also
be easy conparedq;%§£$ conventional construction systens, in which many
steel nmenbers nus e transported to the site. -6- Clainms 1. A three

di mensi onal vehicle parking structure haVing a framework construction
formed of a plurality oftKi&ér@ifensfdRaléBiclE8ephRIBgUBLECcEAER
conprising a -pluralit ofnfteel nbers ¢0|ned together tg forE1a ﬁhanar
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units are inter- qoarex atnbly, mdesed thenframegunits are directly inter-
connected to form a box-like shape capable of housing

vehicles.

2. A structure as claimed in claim 1, wherein each of
U/ the frame units is a rectangular rigid frame structure.

3. A structure as claimed in claim 1 or 2, wherein the
frame units are inter-connected by means of connecting
plates.

4. A method of constructing a three dimensional
vehicle parking structure, comprising the steps of
joining steel members together to form a plurality of
discrete planar frame units, and subsequently directly
inter-connecting the frame units to form a box-like
shape capable of housing vehicles.

5. A method of constructing a structure as claimed in
claim 4, wherein each of the frame units is a
rectangular rigid frame structure.

6. A method of constructing a structure as claimed in
! claim 4 or 5, wherein the frame units are inter-
connected by means of connecting plates.

7. A three dimensional parking structure substantially
as hereinbefore described with reference to Figure 2 of

the accompanying drawings.

8. A method of constructing a three dimensional



pl ates. 4. A met hod of constructing a three di I i<l e parking
structure, conprising the steps of joini ng steel nenbers together 'to forma
plurality of discrete planar frame units, mlﬁm1mﬂuumnl)rect ly

i nter-connecting the frame unltstoforma abl e ofx

housi ng vehicles. 5. A met hod of eofistructihg @ dtrictire as cl ai med
claim4, wherein each of the frane units is a rectangular rigid frane
structure f K daimed in claim4
or 5, whe?%%ﬁl{lﬁe g?‘é‘%wgqﬁ%téﬁg’r%g%% gpglgﬁggfegr%/ means of connecting
pl ates. 7descaibkdewitthneefesencepiokiFigune &f éclzﬁjt?&m@ygnis ,
her ei nbefg;égwgﬁigrl bed with reference to Figure 2 of the acconpanying -

dr awi ngs nmet hod of constructing a three dinensional 7 *

o L M S parking structure, substantially as hereinbefore descri bed
W th ref erence .to Figure 2 of the acconpanyi ng draw ngs.
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