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supporting members for pushing up a completed story of the building in view
of the weight of the The present invention relates to a construction
building and so on. Furthermore, since the weight apparatus and a
construction method advanta-       supported by the supporting members
during the leously applicable to carrying out the construction   5
construction work increases with the progress  of of various structures
including low buildings and  the construction work and the plant is
installed on high buildings using the least necessary labor and  to the
ground floor, it is possible that the stability of capable of enabling the
construction work to be    the support of the completed stories against
earth- carried out regardless of weather conditions.      quake
deteriorates with the progress of the con- In constructing  a multistory
building, a conven-  10  struction work. tional construction method erects
columns for all      DE-C-929089 describes a protective hut with the
stories, lifts up the component members of the  working platforms and
conveying devices which multistory building preassembled on the ground
can be used around a transverse wall of a building including  slabs by
lifting machines including    under construction. It comprises four
hydraulically cranes, and then joins the component members to  15
adjustable supports to enable its height to be al- the columns. Another
conventional construction     tered according to the progress of the work.
method stacks up stories one on another by corn-       Further prior art
references relate to frame- pleting a lower story, and then lifting the
compo-  works disposed above completed structures of a nent members of an
upper story by lifting ma-      building under construction to provide
working chines including cranes and assembling the corn-  20  areas under
the framework. In DE-A-2917972 ex- ponent members on the lower story.
tensible columns 11 are rigidly connected to the Fig. 1 is an illustration
of the latter conventional  building foundation, and additional columns are
construction method, in which the first and second  stacked above them.
FR-A-2214019 recites exten- stories of a building have been completed and
the  sion means which extend upwards on installation of third story is
under construction. A worker H stand-  25  permanent columns on the
extended structure. In ing on the floor of the third story receives
building  FR-A-862806 a roof is supported by a rack moun- members S lifted
by a crane C, and then the        ted on the building walls. worker H
assembles the building members S by           Accordingly, it is an object
of the present in- fixing the building members S at predetermined
vention to provide a construction apparatus and a positions by suitable
means including welding and   30  construction method advantageously
applicable to bolts.                                             the
construction of various structures including high J. P. Pat. Provisional
Pub. (Kokai) No. 62-     and low buildings requiring the least necessary
244941 proposes a construction method which        labour and low costs.
completes one story of a building in a plant in-      It is another object
of the present invention to stalled in the first story of the building by
using   35  provide a construction apparatus and a construc- machines
including industrial robots, and then     tion method capable of enabling
construction work pushes up the complete story by a distance cor-    to be
carried out regardless of weather conditions. responding to the story
height. This procedure is     It is a further object of the present
invention to repeated to complete a multistory building.        provide a
construction apparatus and a construc- In constructing a multistory
building by the   40  tion method capable of securing sufficient resis-
foregoing conventional construction method which   tance to earthquakes for
a structure under con- erects all the columns first, and then assembles the
struction. building components lifted up by lifting machines
Accordingly the invention provides a construc- and the other conventional
construction method     tion method of constructing a multistory building
in which constructs the stories of a multistory building   45  ascending
order of stories by sequentially repeat- one by one from the lower stories
to the upper     ing steps of: stories require, much time and labor is
necessary,     elevating a framework construction placed on a the progress
of the construction schedule is depen-  completed structure of the building
to form a work- dent on weather conditions, the construction period  ing
space over the completed structure; is often extended due to various
restrictions (for  50  locking the framework construction to the com-
example not to work at night), and various mea-    pleted structure at an
elevated position; sures must be taken for the safety of the workers.
sequentially placing and fixing permanent col- Although the construction
method proposed in    umns on the completed structure in the working J. P.
Pat. Provisional Pub. (Kokai) No. 62-244941  space; solves most of those
problems involved in the   55     executing construction work in a
structure foregoing conventional construction methods, this  formed by the
permanent columns to complete the construction method has a problem that
the height  structure; of the building is limited by the strength of the
unlocking the framework construction from the 2 
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after finishing construction  structure is repeated to construct structures
for the work; and                                         upper stories
sequentially. sequentially repeating the steps in that order to  Thus, the
construction work is  advanced up- construct the next upper structure and
characteris-  ward in steps by alternately repeating the elevation ed by
5   and locking of the frameWork to form, working a step of installing
beams between the perma-  spaces sequentially. In thus carrying out the
con- nent columns after the fixing of the permanent    struction work by
regularly advancing the working columns and before the execution of
construction  space upward in the foregoing manner and con- work; and
structing a structure by using the construction in that the framework
construction is elevated   10  means provided on the framework, the
elevation of along guide posts fixed to the completed structure,  the
framework and the operation of the construction each guide post having a
rack and the elevating   means can be easily controlled automatically, and
and locking means comprising pinions located on   the construction
apparatus in cooperation with the  framework construction.
automatic construction equipments, enables auto- The invention also
provides a construction ap-  15  matic construction work. paratus
comprising:                                  The framework is provided with
a covering for a framework construction installed above a     covering the
working space to shield the working completed structure of a building;
space from the outside, and hence the construction characterised in that
the construction apparatus  work can be carried out regardless of weather
further comprises:                           20  conditions without giving
public nuisance to the guide posts detachably held upright on the
environment. completed structure of the building;
Furthermore, the columns are provided, with elevating and locking
mechanisms provided on  racks respectively, and the elevating and locking
the framework construction to elevate the frame-  means are provided with
pinions respectively. The work construction along the guide posts to form
the   25  combination of the columns and the elevating and working space
over the completed structure of the  locking means may be a screw-and-rod
mecha- building for construction work including the installa-  nism, a
center hole Jack mechanism or a hydraulic tion of permanent columns, and to
lock the frame-  jack mechanism. work to the guide posts so that the
framework        The construction means include column erect- construction
can be fixed to the completed struc-  30  ing robots, column welding
robots, beam welding ture of the building; and
robots and external wall installing robots. construction means provided on
the framework      The columns may be either temporary columns to execute
the construction work in the working   or permanent columns. space.
The framework may be provided with traveling The elevating and locking
means provided on   35  cranes and construction robots mounted on the the
framework are fastened to the columns sup-    traveling cranes. In some
cases the traveling ported on the  columns to hold the framework firmly
cranes and the construction robots are controlled on the underlying
completed structure. Since the  on a cylindrical coordinate system or a
polar co- elevating and locking means are locked to the     ordinate
system. columns during construction work within the work-  40  lifts for
lifting up construction materials may ing space, the vibration resistance
of the construc-  be installed in the internal space of the structure, tion
apparatus can be sufficiently secured through-  and each lift may be
provided with a rotary floor to out the construction work.
unloaded the construction materials selectively at a In forming another
working space over the next  desired position. upper structure, the
elevating and locking means   45  A control room may be constructed in the
are unlocked, the framework is elevated along the  upper space of the
framework. columns to form another working space, and then      Figure 1 is
a pictorial view of assistance In the elevating and locking means is locked
again to  explaining a conventional construction method; the columns. When
the elevating and locking          Figures 3(A) and 3(B) are fragmentary
sectional means are locked to the columns, the columns  50    views of
essential portions of extension columns serve as members for forming the
working space       (extension means) and holding mechanisms em- to support
the framework. Then, permanent col-      ployed in the construction
apparatus embodying umns are erected one by one in the working space    the
present invention; and beams are joined firmly to the permanent
Figures 5(A) to 5(G) are schematic perspective columns by construction
means to complete a   55    views of assistance in explaining the principle
of structure for the next upper story on the underlying  a construction
apparatus according to the 



completed structure. Such a construction work in-    present invention;
cluding forming a working space and constructing a 3    5
EP0487516B1                       6 Figure 6 is a partially cutaway
schematic per-  groove 23 engaging the helical thread 22 of the rod
spective view of the construction apparatus ac-  2, which is similar to a
screw jack. The rod 2 is cording to the present invention as applied to an
extended or contracted by rotating the rod 2 rela- actual construction
work;                      tive to the sheath 13. Figure 7 Is a schematic
sectional view taken In   5  The shape of the framework 103 is substan-
Fig. 6.                                         tially the same in the plan
as that of the top surface The principle on which a construction appara-
of the building 110. In this example, the framework tus according to the
present invention is based will  103 is rectangular in the plan. The
extension  de- be described with reference to Figs. 5(A) to 5(G)  vices 101
are attached to the framework 103, re- prior to the description of the
construction appara-  10  spectively, at the four corners of the same. tus.
A travelling crane 105 is mounted on the op- The construction apparatus
comprises, as the  posite frame members 103a and 103b of the essential
components, a framework construction   framework 103, and one of the
construction equip- 103 installed above a completed structure of a   ments,
for example the column installing robot 109, building 110 to form a working
space 114 In which  15  Is held on the traveling crane 105. permanent
columns 106 are Installed and the con-     The guide posts 140 are set
upright, fastened struction work is carried out over the completed
temporarily at the lower ends thereof to beams of structure of the building
110, guide posts 140 re-  the completed structure of the building 110, and
movably supported on the completed structure of  slidably received through
guide rings 131 provided the building 110, elevating and locking mecha-  20
on pairs of frame members 103c and 103d, respec- nisms 150 provided on the
framework construction  tively. The racks 141 are welded to the guide posts
103 to lock the framework 103 to the guide posts  140 in suitable pitches
so as to extend longitudi- 140 so that the framework construction 103 can
be  nally along the guide posts 140, respectively. fixed to the completed
structure of the building 110  The pinions 151 are provided on the frame
and to elevate the framework construction 103 in  25  members 103d so as to
engage the racks 141. forming the working space 114 between the frame-
Each pinion is driven by a driving source such as a work construction 103
and the completed structure  motor. The rack 141, the pinion 151 and the
driving of the building 110, extension devices 101 provided  source
constitute the elevating and locking mecha- on the framework construction
103 and capable of  nism 150. extending downward to press the permanent
col-  30   Each of the elevating and locking mechanisms umns 106 against
the completed structure of the  150 may be a screw rod mechanism, a center
hole building 110, and construction equipments for the  jack mechanism or a
hydraulic jack mechanism. construction work in the working space 114. The
Thus, the framework 103 of the construction construction equipments include
a column welding  apparatus is held securely relative to the com- robot
104, a column installing robot 109, a beam   35  pleted structure of the
building 110 by the engage- welding robot 112, and a wall installing robot,
not  ment of the pinions 151 of the elevating and lock- shown. The
framework construction 103 may be      ing mechanisms 150 with the racks
141 fixed to the provided with a cover 116 for covering the working  guide
posts 140 supported on the completed struc- space 114. Each of the guide
posts 140 is provided  ture of the building 110. The firm connection of the
longitudinally with a rack 141. Each of the elevating   40  elevating and
locking mechanisms 150 and the and locking mechanisms 150 comprise a pinion
guide posts 140, namely, the engagement of the 151 engaging the rack 141.
racks 141 and the pinions 151, secures sufficient In a typical example of
the construction ap-  resistance to vibration, for example earthquakes,
paratus shown in Figs. 5(A) to 5(G), four extension  for the construction
apparatus. devices 101 are hydraulic cylinders each having a   45  The
framework 103 is elevated by driving the rod 102 capable of moving by a
stroke slightly   pinions 151 of the elevating and locking mecha- greater
than the story height of the building 110.  nisms 150 to form the working
space 114 over the The hydraulic cylinders may be substituted by the
completed structure of the building 110, and the device shown In Fig. 3(A)
or 3(B)              rods 102 of the extension columns 101 are fully Fig.
3(A) shows a combination of a rod 2   50  retracted to form spaces 115 for
receiving perma- provided with a rack 20 along the entire length  nent
columns 106 directly below the rods 102 as thereof, a sheath 13 fixed to
the framework 3 and  shown In Fig. 5(A). The permanent columns 106 slidably
receiving the rod 2 therein, and a pinion 21  are installed, respectively,
in the spaces 115 by the 



rotatably supported on the sheath 13 and engaging  column installing robot
109 as shown in Fig. 5(B) the rack 20 to extend or contract the rod 2 along
55  As shown in Fig. 5(C), the permanent column the sheath 13. Fig. 3(B)
shows a combination of a  106 is positioned correctly since the rod 102 of
one rod 2 externally provided with helical thread 22,  of the extension
columns 101 is extended slightly and a sheath 13 internally provided with a
helical  to press the permanent column 106 at the upper 4    7
EP0487516B1                       8 end 106a thereof against the upper end
of a cor-  ing work necessary for completing the uppermost responding
member of the completed structure of   story is carried out to complete the
building 110. the building 110, and then the lower end of the      When the
extension columns 101 and the permanent column 106 is welded to the upper
end   framework 103 are formed of members equivalent of the corresponding
member of the completed   5   strength to or superior one to those forming
the structure of the building 110 by the welding robot  permanent columns
106 and the beams 107, the 104 held on the traveling crane 105.
extension columns 101 and the framework 103 Although the stroke of the rods
102 of the     may be used as the components of the uppermost extension
columns 101 may be as small as a value  story, which simplifies the work
for disassembling sufficient to press the permanent columns 106  10  and
removing the construction apparatus. against the completed structure of the
building 110,  Fig. 6 is a perspective view showing the con- the stroke is
set as large as the story height of the  struction apparatus as applied to
practical construc- building 110 to enable the extension columns 101  tion,
in which parts like or corresponding to those to serve as temporary columns
for supporting the  previously described with reference to Figs. 3(A),
framework 103 on the completed structure of the   15  3(B) and 5(A) to 5(G)
are denoted by the same building 110 in this embodiment.
reference characters, and Fig. 7 is a schematic Then, as shown in Fig.
5(D), the adjacent per-  sectional view of assistance in explaining the
func- manent column 106 is installed and fixed in place  tion of the
construction apparatus shown in Fig. 6. in the same manner Then, as shown
in Fig. 5(E),       Shown in Fig. 6 is a building 110 having the beams 107
previously joined to the adjacent per-  20  shape of a polygonal cylinder.
Elevators are in- manent columns 106 so as to extend toward each    stalled
in elevator shafts formed in the internal other are welded together by the
welding robot 112  space of the building 110 to transport construction held
on the traveling crane 105. It is also possible  materials including
permanent columns 106 and to place a beam 107 having a length corresponding
beams 107. to the span between opposite beam joints attached   25  A
framework 103 is constructed in a shape to the opposite sides of the
adjacent permanent   substantially the same in the plan as the building
columns 106 and to weld the beam 107 to the       110 and covered with a
cover 116. A control room beam joints by the welding robot 112.
132 is formed in a space covered with the cover The foregoing construction
procedure is re-    116. peated to complete the skeleton of an upper story
30  An operator operates a controller. 133 including on the previously
completed structure of the build-  a computer and Installed in the control
room 132 ing 110 by fixedly installing all the permanent col-  for the
automatic control of the construction work umns 106 and joining together
the beams 107 as    illustrated In Figs. 5(A) to 5(G). shown in Fig. 5(F).
Subsequently, the guide posts    The permanent columns 106 provided with
the 140 are raised to positions shown in Fig. 5(G), and   35  beams 107 are
transported from the ground, to a then finishing work necessary for
completing the  story under construction by the elevator, not story is
carried out to complete the upper story.  shown, installed sequentially at
positions directly The finishing work includes setting external walls
below the fully retracted rods 102 of the extension 111 on the skeleton
(Fig. 6), installing partitions,  columns 101 by a column installing robot
109 and constructing booths including a service room, a   40  welded
sequentially to the upper end of the perma- bathroom and a lavatory
installing utensils and   nent columns 106 of the underlying story by a
equipments, flooring the slabs and hanging the    column welding robot 104.
The beams 107 of the ceiling.
adjacent permanent columns 106 are welded to- After completing the story,
the elevating and  gether by a beam welding robot 112. locking mechanisms
150 are driven to elevate the   45  After all the permanent columns 106
have been framework 103 as shown in Fig. 5(A) to form a     thus installed
in place and all the corresponding working space 114 for constructing the
next upper  beams 107 have been welded together, construc- story. The next
upper story, similarly to the under-  tion work necessary for completing
the story in- lying story, is constructed by carrying out the steps
cluding setting external walls III is carried out by of the construction
procedure as illustrated in Figs.  50  using construction robots held on
the traveling 



5(A) to 5(G). The construction procedure is re-   crane 105. After the
story has been completed, peated a number of times corresponding to  the
elevating and locking mechanisms 150 are driven number of stories of the
building 110 to construct  to elevate the framework 103 to form a working
upper stories on the lower stories one by one. After  space for
constructing the next upper story. Then the uppermost story of the building
110 has thus  55  the same construction work is repeated to con- been
completed, the construction apparatus includ-  struct the next upper story.
After all  the stories of ing the framework 103 and the extension columns
the building 110 have been completed, the con- 101 is disassembled and
removed, and then finish-  struction apparatus and the control room 132 are
5    9                 EP0487516B1                       10 removed, and
then a roof is constructed on the    the guide post 140, removing a portion
of the guide uppermost story of the building 110.              post 140
below the position where the guide post The framework 103 applied to the
practical     140 is supported on the base 142, and joining the
construction is provided with the cover 116 consist-  removed portion of
the guide post 140 to the upper g of a temporary roof 138 and a temporary
enclo-   5   end of the guide post 140 as indicated by an arrow sure 139 to
arrest noise generated by the construc-  a in Fig. 7. It is also possible
to extend each of the tion work, to prevent the influence of environmental
guide post 140 upward by extending the rods 102 radiowaves and
electromagnetic waves on elec-     of the extension columns 101 so that the
lower trical communication between the controller 133   ends of the rods
102 are brought Into firm contact Installed In the control room 132 and the
construc-  10  with the upper ends of the previously Installed tion
equipment including the construction robots  permanent columns 106 to
transfer the weight sup- and to shield the control room 132 and the con-
ported by the guide posts 140 to the permanent struction space from rain
and wind.               columns 106, driving the elevating and locking
Providing the cover 116 with a soundproof ca-  mechanisms 150 to shift the
guide posts 140 up- pability and a radiowave and electromagnetic wave   15
ward relative to the framework 103, and seating the intercepting capability
enables maintaining the   guide posts 140 on bases 142 placed on the beam
working environment in a satisfactory condition and  107 of the upper story
as indicated by an arrow b prevents the uncontrolled operation of the
controller  in Fig. 7. 133 and the construction robots.
The guide posts 140 of the construction ap- As mentioned above, the
extension columns  20  paratus in the second embodiment support only 101,
the rods 102 and the framework 103 can be    the framework 103, the cover
116 and the con- used as the components of the building 110 if the
struction equipments mounted on the framework extension columns 101, the
rods 102 and the       103, which are far less in weight than those sup-
framework 103 are formed of members equivalent    ported by the plant
constructed on the ground in to or superior to the permanent columns 106
and   25  accordance with the construction method proposed the beams 107.
The temporary roof 138 may be      in J. P. Pat. Provisional Pub. (Kokai)
No. 62- formed in the same construction as that of the roof  244941.
Accordingly, the construction apparatus of of the building 110 to use the
same also as the   the present invention is applicable to the construc-
roof of the building 110.                         tion of buildings
unlimited in height and has a The guide posts 140 may be removed after  30
sufficiently high earthquake resistance. completing the uppermost story of
the building 110   The construction apparatus has the following or may be
used as the permanent column of the     advantages. story after removing
the racks 141. If the guide     The framework of the construction apparatus
Is posts 140 are intended for use as the permanent   held securely on a
completed structure of a build- columns at positions for the coaxial
permanent  35  ing during the construction work for constructing columns
106, the guide posts 140 may be such as   the next upper structure on the
completed structure having a length corresponding to the height of the  and
hence the framework is sufficiently resistant to building 110 and
installed, respectively, or may be  earthquakes throughout the construction
period be- sectional guide posts extended section by section  cause the
framework is locked securely to the with the progress of the construction
work. In latter  40  guide posts firmly supported on the completed case,
the guide posts may be extended by lifting a  structure by the elevating
and locking mechanisms sectional guide post by a crane or the line, insert-
during the construction work for constructing the ing the sectional guide
post through an opening   next upper structure on the completed structure.
160 formed in the temporary roof 138 onto the        The sequential upward
shift of the working upper end of the guide post previously constructed
45  space formed under the framework by the coop- and joining the sectional
guide post to the upper  erative operation of the elevating and locking end
of the guide post. It is also possible to extend  mechanisms and the guide
posts facilitates the 



the guide posts by previously setting the temporary  automated control of
the construction work and roof 138 at a height sufficient to provide a
space  enables the advantageous application of automatic for extending the
new sectional guide post, and   50  construction equipments to the
construction work. adding the sectional guide post to the previous      The
working space covered with the cover en- existing portion of the guide post
within the working  ables the construction work to be carried out re- space
114.                                        gardless of weather conditions.
When the guide posts 140 are temporary sec-       The construction
apparatus saves labour, and tional posts, each of the guide posts 140 may
be   55  enables the uninterrupted day-and-night execution extended upward
by supporting the guide post 140  of the construction work, so that the
construction at a position above the lower end thereof on a base  period is
shortened remarkably and the efficiency 142 placed on an auxiliary beam
107a for shifting  of the construction equipments is improved. 6    11
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3. A construction apparatus according to claim 2, wherein said framework
construction  (103) is 1. A construction method of constructing a multi-
provided with a cover (116, 138) for covering story building in ascending
order of stories by    the working space. sequentially repeating steps of:
5 elevating a framework construction (103)    4. A construction apparatus
according to claim 2 placed on a completed structure (110) of the       or
3, wherein said guide posts (140) are pro- building to form a working space
(114) over        vided, respectively, with racks (141) and said the
completed structure;                           elevating and locking
mechanisms (150) are locking the framework construction (103) to  10
provided, respectively, with pinions (151) en- the completed structure
(110) at an elevated       gaging the racks. position sequentially placing
and fixing permanent   5. A construction apparatus according to one of
columns (106) on the completed structure In        claims 2 to 4, wherein a
mechanism compris- the working space (114);                   16      ing
said guide post (140) and said elevating executing construction work In a
structure      and locking mechanism (150) Is of a center formed by the
permanent columns (106) to            hold jack type. complete the
structure; unlocking the framework construction (103)  6. A construction
apparatus according to one of from the completed structure (110) after
finish-  20  claims 2 to 5, wherein said construction means ing
construction work; and                         is a column installing robot
(109), a column sequentially repeating the steps In that or-    welding
robot (104), a beam  welding robot der to construct the next upper
structure and      (112) or an external wall setting robot. characterised
by a step of installing beams (107) between   25  7. A construction
apparatus according to one of the permanent columns (106) after the fixing
of    claims 2 to 6, wherein said guide posts (140) the permanent columns
(106) and before the          are permanent columns. execution of
construction work; and in that the framework construction (103) is  8. A
construction apparatus according to one of elevated along guide posts (140)
fixed to the   30  claims 2 to 6, wherein said guide posts (140) completed
structure, each guide post having a      are temporary columns. rack (141)
and the elevating and locking means (150) comprising pinions (151) located
9. A construction apparatus according to claim 2 on the framework
construction (103).               to 8, wherein a travelling crane (105) is
moun- 35     ted on said framework construction (103), and 2. A
construction apparatus comprising:                said construction means
is held detachably on a framework construction (103) installed        the
travelling crane. above a completed structure (110) of a build- ing;
10. A construction apparatus according to claim 9, characterised in that
the construction ap-   40  wherein said travelling crane (105) and said
paratus further comprises;                         construction means are
controlled on a cylin- guide posts (140) detachably held upright
drical coordinate system. on the completed structure (110) of the build-
ing;                                            11. A construction
apparatus according to claim 9, 



elevating and locking mechanisms (150)  45      wherein said travelling
crane (105) and said provided on the framework construction (103)
construction means are controlled on a polar to elevate the framework
constructions along       coordinate system. the guide posts (140) to form
the working space (114) over the completed structure (110)  12. A
construction apparatus according to one of of the building for construction
work including   50  claims 2 to 11, wherein said completed struc- the
installation of permanent columns (106),       ture of the building is
installed an elevator for and to lock the framework (103) to the guide
transporting construction materials, in the inter- posts (140) so that the
framework construction      nal space thereof and the elevator has a rotary
can be fixed to the completed structure (110)      floor to discharge the
construction materials in of the building; and                       55
an optional direction. construction means provided on the frame- work to
execute the construction work in the    13. A construction apparatus
according to one of working space (114).
claims 2 to 12, wherein a control room (132) is 7    13                EP 0
487 516 B1                   14 formed in the upper part of said framework
Saulen (106) auszubilden, und um die Rah- construction.
menkonstruktion (103) an den FUhrungspfosten (140) zu verriegein, so daB
die Rahmenkon- Patenta sprUche
struktion auf dem ferUgen Aufbau (110). des 5      Gebludes fixiert werden
kann, und ~-1. Bauverfahren zum Bauen eines mehrst6ckigen
Baueinrichtungen, die an der Rahmenkonstruk- Gebaudes in aufsteigender
Reihenfolge der         tion vorgesehen sind, ur die Bauarbelten In
Stockwerke durch aufeinanderfolgendes Wie-        dem Arbeitsraum (114)
auszufUhren. derholen der Schritte des  Anhebens  einer  Rahmenkonstruktion
lO  3. Bauvorrichtung nach Anspruch 2, (103), die auf einem fertigen Aufbau
(110) des    wobei die Rahmenkonstruktion (103). mit einer Gebdtudes
angeordnet ist,                         Abdeckung (116, 138) zum Abdecken
des Ar- urn einen Arbeitsraum (114) Ober dem fertigen     beitsraumes
versehen ist. Aufbau zu bilden, des Verriegelns der Rahmenkonstruktlon
(103)  15  4. Bauvorrichtung nach Anspruch 2 oder 3, auf dem fertigen
Aufbau (110) in einer angeho-    wobei die F~hrungspfosten (140) mit
Zahnlel- benen Stellung,                                   sten (141)
versehen sind und der Mechanis- des aufeinanderfolgenden Anordnens und Fi-
mus (150) zum Anheben und Verriegeln je- xierens von bleibenden Saulen
(106) auf dem       weils mit Zahnradern (151) versehen ist, die fertigen
Aufbau in dem Arbeitsraum (114),  20     mit den Zahnleisten in Eingriff
treten. des AusfUhrens der Bauarbeiten in einem Auf- bau, der durch die
blelbenden Saulen (106)     5. Bauvorrichtung nach elnem der Ansprtlche 2
gebildet wird, um den Aufbau fertigzustellen,     bis 4, des L6sens der
Rahmenkonstruktion (103) von       wobei ein Mechanismus mit den
FUhrungspfo- dem fertigen Aufbau (110), nachdem die Bau-  25   sten (140)
und dem Mechanismus (150) zum arbeiten beendigt sindi und .
Anheben und Verriegeln von der Art eines mit- des aufeinanderfolgenden
Wiederholens der         tigen Haltestempels ist. Schritte in dieser
Reihenfolge, urn den nUch- sten dartberliegenden Aufbau auszubilden,
6. Bauvorrichtung nach einem der Ansprtlche 2 gekennzelchnet durch
30      bis 5, einen Schritt des Installierens von Tragern       wobei die
Baueinrichtung eln Roboter (109) (107) zwischen den bleibenden Saulen (106)
zum Installieren der Saulen, ein Roboter (104) nach dem  Fixieren der
bleibenden Saulen          zum SchweiBen der SMuien, ein:Roboter (112)
(106) und vor dem AusfUhren der. Bauarbeiten,     zum Schweilen der Tr~ger
oder ei externer und dadurch,                              S5      Roboter
zum Setzen der Wlnde ist. daB die Rahmenkonstruktion (103) langs FUh-
rungspfosten (140) angehoben wird, die auf     7. Bauvorrichtung nach einem
der Ansprtlche 2 dem fertigen Aufbau befestigt sind, wobei je-     bis 6,
der FUhrungspfosten eine Zahnleiste (141) auf-    wobei die Fthrungspfosten
(140) bleibende weist und die Einrichtung (150) zum Anheben   40  Saulen
sind. und Verriegeln Zahnrader (151) umfa~t, die auf 



der Rahmenkonstruktion (103) angebracht sind.  &  Bauvorrichtung nach einem
der Ansprtlche 2 bis 6, 2. Bauvorrichtung umfassend eine Rahmenkon-
wobel die Fthrungspfosten (140) vortberge- struktion (103), die Ober einem
fertigen Aufbau  45  hende Sdulen sind. (110) eines Gebaudes angebracht
wird, dadurch gekennzeichnet,                        9. Bauvorrichtung nach
den Ansprlichen 2 bis 8, daB die Bauvorrichtung weiterhin aufweist:
wobel ein Laufkran (105) an der Rahmenkon- Ffhrungspfosten (140), die
abnehmbar auf-         struktion (103) angebracht Ist und die Bauein- recht
gehalten sind auf dem fertigen Aufbau   50  richtung abnehmbar an demr
Laufkran ange- (110) des Gebaudes,                               bracht
ist. elnen Anhebe- und Verriegelungsmechanismus (150), der an der
Rahmenkonstruktion (103)     10. Bauvorrichtung nach Anspruch 9, vorgesehen
ist, urn die Rahmenkonstruktionen      wobei der Laufkran (105) und die
Baueinrich- l~ngs der FUhrungspfosten (140) anzuheben,  s5    tung auf
einem zylindrischen Koordinatensy- urn einen Arbeitsraum (114) Ober dem
fertigen     stem gesteuert werden. Aufbau (110) des Gebludes fOr
Bauarbeiten *einschliel3iich der Installation von blelbenden
._-_ :. 8                        I I!I| 1IIIIl 1II 1i1111 II !I    15
EP 0 487 516 B1                    16 11. Bauvorrichtung nach Anspruch 9,
construction comprend en outre: wobei der Laufkran (105) und die
Baueinrich-           des barres de guidagef (140), demontables, tung auf
einem polaren Koordinatensystem ge-       maintenues verticalement sur la
structure steuert werden.                                    achevee (110)
du batiment; 5          des mecanismes de levage et de verrouil- 12.
Bauvorrichtung nach einem der Ansprache 2          lage (150) plac~s sur
lossature (103) pour bis 11,
soulever les ossatures le long des barres de wobei der fertige Aufbau des
Gebaudes eine         guldage (140) pour former l'espace de travail
Hubeinrichtung fOr den Transport von Bauma-        (114) au-dessus de la
structure achevee (110) teroal in den Innenraum von diesen aufweist  10
du batiment destine au travail d'edification qui und die Hubeinrichtung
elnen Drehboden hat,        comprend l'installatlon de colonnes permanen-
um das Baumaterial In eine beliebige RTichtung     tes (106), et pour
verrouliler l'ossature (103) abgeben zu k6nnen.
aux barres de guidage (140) de sorte quo l'ossature puisse Stre fixde & la
structure ache- 13. Bauvorrichtung nach einem der AnsprUche 2   75     v~e
(110) du batiment; et bis 12,
le moyen de construction place sur I'ossa- wobei ein Steuerraum (132) im
oberen Tell der      ture pour executer le travail d'6dlficatlon dans
Rahmenkonstruktion ausgebildet ist.                I'espace de travail
(1.14). Revendlcatlons                                20  3. Dispositif de
construction selon la revendica- tlion 2, od ladite ossature (103) est
pourvue 1. Proc6d6 de construction pour edifier un bati-       d'une bache
(116, 138) pour couvrir l'espace ment de plusieurs etages dans l'ordre
ascen-       de travail. dant des 6tages en repetant sequentiellement les
etapes consistant 3:                   25  4. Disposltif de construction
selon Ia revendica- soulever une ossature (103) placee sur          tion 2
ou 3, oO lesdites barres: deo guidage une structure achev~e (110) du
batiment pour       (140) sont pourvues respectivement, de cre- former un
espace de travail (114) au-dessus        mailleres (141), et lesdits
m6canismes (150) de la structure achev6e;                           de
levage et de verrouillage sont pourvus, res- verroullier l'ossature (103) a
la structure  30  pectivement, de pignons (151), s'engageant achev~e (110)
en une position soulev6e;            avec les cremaillbres. placer
sequentiellement et fixer des colon- nes permanentes (106), sur la
structure ache-   5. Dispositif de construction solon une dos roven- v~e
dans l'espace do travail (114);                dications 2 a 4, od un
mecanisme comprenant r6aliser le travail d'edification dans une   38
ladite barre de guidage (140) et ledit mecani- structure formee par les
colonnes permanentes      sme (150) de levage et de verrouillage est du
(106) pour achever la structure;                   type cric & prise
centrale. d6verrouiller l'ossature (103) de la structu- re achevee (110)
apres avoir termin6 le travail  6. Dispositif de construction selon une des
reven- 



d'4dification; et                          40      dications 2 a 5 , obi
ledit moyen de construc- r~p~ter sequentiellement les 6tapes dans
tion est un robot (109) qui installe les colon- cot ordre pour edifier la
nouvelle structure su-   nos, un robot (104) qui soude les colonnes, un
perieure, et caracterise par                       robot (112) qui soude
les poutres ou un robot une 6tape d'installation de poutres (107)       qui
installe les murs ext6rieurs. entre les colonnes permanentes (106) aprbs la
45 fixation des colonnes permanentes (106) et      7. Dispositif de
construction solon une des reven- avant l'ex6cution du travail
d'6dification; et     dIcations 2 3 6, od lesdites barres de guidage en ce
quo l'ossature (103) est soulevee le      (140) sont des colonnes
perrnanentes. long de barres de guidage (140) fixWes a la structure
achevee, chaque barre de guidage   50  8. Dispositif de construction solon
une des reven- ayant une cr6maillere (141) et des moyens de       dications
2 3 6. od lesdites barres de guidage levage et de verrouillage (150)
comprenant des     (140) sont des colonnes tempoairoes. pignons (151)
plac6s sur l'ossature (103). 9. Dispositif de construction selon les
revendica- 2. Dispositif de construction comprenant:     85       tions 2 3
8, ob un pont roulant (105) est monte une ossature (103) installee
au-dessus          sur ladite ossature (103), et ledit moyen de d'une
structure achevee (110) d'un batiment;       construction est maintenu sur
le pont roulant caracterise en ce quo le dispositif de          de manibre
3 pouvoir Otre demont6. 9  I.II    I 11111   111111    17
EP 0 487 516 B1                    18 10. Dispositif de construction selon
la revendica- tion 9, oO ledit pont roulant (105) et ledit moyen de
construction sont commandes dans un systeme de coordonn6es cylindriques. 5
l. Dispositif de construction selon ia revendica- tlon 9, oO ledit pont
roulant (105) et ledit moyen de construction sont command~s dans un systbme
de coordonnees polaires. 10 12. Dispositif de construction selon une des
reven- dications 2 & 11, out, dans ladite structure achevee du batiment,.
est instaII6 un 6I6vateur pour transporter des materiaux de construction
dans son espace int~rieur et 1'616vateur a un   15 plancher tournant pour
d~charger les mat6- riaux de construction dans une direction au choix. 4-'
/ &Dispositif de construction selon une des reven-  20 dicatfons 2 b 12,
oOr un poste (132) de com- mande est install6 dans la partie sup~rieure de
ladite ossature. 25 30 35 40 45 50 55    


