
A LIFT-UP CONSTRUCTION METHOD FOR BUILDING ARCHITECTURE FROM TOP TO GROUND
FIELD OF THE INVENTION The present invention refers to a construction
method applicable to all kinds of architecture and in particular to various
large-scale high-rise buildings, large-scale buildings without interior
columns and special architectures such as single-storeyed or multi-storeyed
viaducts spanning rivers or the sea, and more specifically refers to a
lift-up construction method for building architectures from top to ground.
BACKGROUND OF THE INVENTION It has been known that the traditional
construction method is a method to build architecture from bottom to top
storey by storey i.e. with the traditional mechanical equipment such as
tower crane, truck crane, hoister and tubular-steel scaffold etc. as the
main constructing equipment, to start building from the ground foundation
and then build one storey after another from bottom to top. The top storey
will be built at last, and scaffold is installed around the building. The
main construction is completed when the top storey is roofed. Then the
outer walls are fitted up and indoor decorations will be done in the end.
This construction method has been a basic method universally adopted both
in China and throughout the world, although it has many defects such as the



construction period is long, the cost is high, and the safety of the
builders can't assure. Over a long period of time, engineers and
technicians in the construction industry have made tremendous efforts to
solve the above- mentioned problems, for example they have improved
building materials and auxiliary building tools, carried out construction
with better methods, and strengthened safety measures. However, owing to
the inherent disadvantages of the traditional from-bottom-to-top
construction method, these problems have not been solved thoroughly. In
recent years, people began to have the idea of a new construction
method, i.e. a counter-traditional from-top-to-bottom construction method.
For example, the "SHENZHEN SPECIAL ZONE DAILY" reported on September 18,
1996 that the Japanese builders completed constructing a building of medium
height by a from-top-to-bottom hoist- up construction method. By this
method, the top storey of the building was completed on the ground and then
hoisted up by several tower cranes, the second storey from the top was
built under it after that, and the process went on until the whole
architecture was completed. This construction method has solved some of the
problems of the existing 



traditional method, for example, it quickens the pace of construction,
reduces the cost and ensures the safety of the builders better, however, as
the above-mentioned new construction method uses tower crane as the main
auxiliary equipment, its application is extremely limited by the tonnage
and height of tower cranes and the position of these cranes as to the
building, therefore it can only be applied in constructing ordinary
buildings which are not very high and have limited construction area. It is
not applicable to high-rise or super high-rise buildings, large-scale
buildings without interior columns and various special architectures such
as bridges of large spans, therefore it has not solved the problems of the
prior art thoroughly. SUMMARY OF THE INVENTION The aim of the present
invention is to provide a new construction method, and in particular a
lift-up construction method for building architecture from top to ground.
The said method does not need the existing conventional building equipment
such as tower crane, hoister and steel tube scaffold, on the contrary,
through the completely applicable hydraulic lift-up equipment and the
method for building one storey after another from top to ground, it can
effectively solve the problems of the prior art such as the construction
period is long, the cost is high, building special architecture is hard and
the safety of the 



builders can't assure. Moreover, this invention has a wide application. It
is special applicable to high-rise or super high-rise buildings,
large-scale 2    buildings without interior columns and various special
architectures such as bridges of large spans. The aim of the present
invention is realized by a lift-up construction method for building
architecture from top to ground, and in particular, for building
architecture one storey after another, starting from the top storey
thereof, characterized by that steel columns of a storey are used for all
the supporting columns needed by the architecture, the various construction
storeys are built on steel beams positioned by rivet connecting to steel
columns of a storey, and the said steel columns of a storey are lifted up
synchronously storey by storey by the hydraulic lift- up equipment set up
under the ground. The specific steps of the method are as follows: a. drive
foundation piles of the architecture first, complete at least a
two-storeyed foundation building under the ground, install cylinders and
hydraulic system used as lift-up equipment on the lowest storey 



underground, the upper storey of the said building will be used as the
column supplying and installing work-site for the architecture, and the
number of said cylinders and columns should be equal to that of the columns
needed according to design. b. complete the roof of the top storey and the
architecture thereof on the top surface of the column supplying and
installing work-site, c. after lifting up all the said columns
synchronously to the designed height of a storey with the hydraulic
equipment under them, position them with positioning plug-in steel tenons
and form the frame of the top storey of the architecture with steel beams
joining the various columns, and then build the floor and outer walls of
the top storey, d. withdraw pistons of the cylinders from the column
supplying and installing work-site,  install new columns, after the top
storey is completed, lift up all the new columns synchronously to the
designed height of a storey, position them with positioning plug-in steel
tenons and form the frame of the second storey from the top of the
architecture with steel beams joining the various columns, and then build
the floor and outer walls of the second storey from the top, and e. repeat
the above-mentioned steps until the ground storey of the   



architecture is completed, take away the hydraulic equipment and continue
to complete the underground storeys of the architecture. Round or polygon
hollow steel columns are used as the said steel columns of a storey, both
ends of them are machined so as to firmly match each other, and on the
periphery of them are made several positioning holes to h hold the steel
positioning tenons. As compared with the existing construction method, the
lift-up construction method for building architecture from top to ground
according to the present invention apparently has the following merits. 1.
The lift-up construction method makes it completely possible to manufacture
all architecture components on assembly line in factory and assemble them
on work-site, therefore it may greatly reduce the man power needed, raise
work efficiency, shorten the construction period for high-rise buildings
and large-scale bridges by a half and two thirds respectively. 2. During
the whole process of the lift-up construction method, all the outdoor work
can be done at the height of the ground floor, all the other work can be
done in door, therefore all-weather operation may be realized, production
plan becomes more practical, construction period can be shortened and met
more strictly. 



3. The lift-up construction method involves no operation high above the
ground even if it is used in constructing a one-hundred-storeyed building
as the foundation frame and any storey lifted up are completed at the
height of the ground floor. Because of the stable steel structure of the
foundation frame and the frame of any storey being lifted up, operation is
rather safe, there is less personal injury caused by accidents as compared
with the conventional construction method. 4. By using the lift-up
construction method, the construction of super large-scale architecture
such as standard indoor track and field sports ground or foot-ball field,
which is difficult for conventional construction method becomes easy to
complete. To build such large- scale architecture, the roof of it can be
assembled and completed on the ground and then lifted up to the designed
height. In this way, it is easy and quick, and can save time, investment
and efforts, therefore any other 4    construction method is incomparable
to it. 5. As all the main equipment needed by the lift-up construction
method is operated in rooms under or on ground, there is little noise and 



pollution affecting the surrounding environment of the work-site. And as
the constructions of the main part of the building and the outer fitting-up
are undertaken synchronously, the lifted up part of the building is totally
completed, and therefore this method will produce good results to a better
landscape and environment of the city. 6. In stead of rigidly connecting
each of the supporting columns of the architecture completed by the lift-up
construction method to the foundation pile, there is an
earthquake-resistant layer between them, fixed by foundation bolts (which
can even be taken off after the construction is completed ), therefore,
when earthquake occurs, the shock force from the earth crust will be
dissolved before it reaches the earthquake-resistant layer. Moreover, as
the architecture itself is a steel frame structure, it is extremely
earthquake-resistant. Therefore, the lift-up construction method according
to the present invention can effectively solve the problems of the prior
art such as the construction period is long, the cost is high, the safety
of the builders can't assure. Moreover, this invention has a wide
application, it is special applicable to high-rise or super high-rise
buildings, large-scale buildings without interior columns and various
special architectures such as bridges of large spans. BRIEF DESCRIPTION OF
THE DRAWINGS 



Figure 1 is a drawing showing the construction structure embodying the
concept of the present invention; Figure 2 is a drawing showing the lift-up
equipment of the present invention; Figure 3 is a drawing showing the
structure of the main lift-up cylinder of the present invention; 5
Figure 4 is a drawing showing the cast steel hollow column of the present
invention; Figure 5 is a drawing showing the structure of the steel column
of a storey of the present invention; wherein, 1 is the foundation pile of
column, 2 is the earthquake- resistant layer, 3 is the horizontal
foundation positioning steel plate, 4 is the adjustable cylinder base, 5 is
the cylinder positioning screw, 6 is the cast steel hollow column (of the
first storey ), 7 is the joint bolt, 8 is the cast steel hollow column (of
the second storey ), 9 is main lift-up cylinder, 10 is the main steel beam
of a storey, 1 1 is the positioning plug- in steel tenon, 12 is the main
steel beam of the first storey, 13 is the 



auxiliary steel beam of the first storey, 14 is the main steel beam of the
second storey, 15 is the auxiliary steel beam of the second storey, 16 is
the auxiliary steel beam of a storey, 17 is the foundation bolt, 18 is the
floor of the first storey, 19 is the floor of the second storey, 20 is the
roof of the building, 21 is the steel column of a storey. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT The present invention will further
be described with reference to the accompanying drawings and embodiment.
The drawings show an embodiment of the present invention applying in
constructing a high-rise building. This is a lift-up construction method
for building architecture from top to ground, and in particular, for
constructing the building one storey after another, starting from the top
storey. The main point is that steel columns of each storey are used for
all the supporting columns needed by the architecture, the various
construction storeys are built on steel beams positioned by rivet
connecting to steel columns of a storey, and the said steel columns of a
storey are lifted up synchronously storey by storey by the hydraulic
lift-up equipment set up under the ground. The specific steps of the method
are as follows: a. drive foundation piles of the architecture first,
complete at least a 



6    two-storeyed foundation building under the ground, install oil
cylinders and hydraulic system used as lift-up equipment on the lowest
storey underground, the upper storey of the said building will be used as
the column supplying and installing work-site for the architecture, and the
number of said cylinders and columns should be equal to that of the columns
needed according to design, b. complete the roof of the top storey and the
architecture thereof on the top surface of the column supplying and
installing work-site, c. after lifting up all the said columns
synchronously to the designed height of a storey with the hydraulic
equipment under them, position them with positioning plug-in steel tenons
and form the frame of the top storey of the architecture with steel beams
joining the various columns, and then build the floor and outer walls of
the top storey, d. withdraw pistons of the cylinders from the column
supplying and installing . work-site, install new columns, after the top
storey is completed, lift up all the new columns synchronously to the
designed height of a storey, position them with positioning plug-in steel
tenons 



and form the frame of the second storey from the top of the architecture
with steel beams joining the various columns, and then build the floor and
outer walls of the second storey from the top, e. repeat the
above-mentioned steps until the ground storey of the architecture is
completed, take away the hydraulic equipment and continue to complete the
underground storeys of the architecture. The above-mentioned hydraulic
equipment consists of the cast steel hollow column (of the first storey) 6,
the cast steel hollow column (of the second storey) 8, the main lift-up
cylinder 9 installed in the cast steel hollow column (of the first storey)
6, the horizontal foundation positioning steel plate 3, the adjustable
cylinder base 4, and the corresponding hydraulic oil supplying equipment.
Round or polygon hollow steel columns are used as the steel columns of a
storey 21, both ends of them are machined so as to firmly match each other,
and on the periphery of the steel column of a storey 21 are made several
positioning holes to hold the positioning plug-in steel tenons 11. The
present invention will be described in more detail hereinafter.    1.
First, drive the foundation piles of columns 1 of the architecture in 



accordance with the conventional method with the upper surfaces of the said
foundation piles of columns 1 preferably even with the floor of the second
story under ground. 2. Lay an earthquake-resistant layer 2 formed by, for
example, fine corundum on the upper surface of the foundation pile of
column 1. 3. Set up the machined horizontal foundation positioning steel
plates 3 on the earthquake-resistant layer, and adjust all the horizontal
foundation positioning steel plates 3 needed by the architecture to the
same level and at the corresponding coordinate positions as required by the
design. 4. Set up the adjustable cylinder bases 4 on the horizontal
foundation positioning steel plates, the outer periphery of the lower part
of the said base and the upper cove base of the positioning steel plate
should be matched concentrically with each other by machining, and then
adjust upper surfaces of all the bases to the same level. 5. Set up the
cast steel hollow columns (of the first storey ) 6 on horizontal foundation
positioning steel plates 3. At that time the horizontal foundation
positioning steel plates, the adjustable cylinder bases and the cast steel
hollow columns (of the first storey ) are concentric, on the side of the
cast steel hollow column (of the first storey ) there is an opening for
installing the main lift-up cylinder 9 



inside the column. 6. After adjusting all the cast steel hollow columns (of
the first storey ) to the vertical position, fix tightly and position the
horizontal foundation positioning steel plates, the cast steel hollow
columns (of the first storey ) and the adjustable cylinder bases together
with the foundation piles of columns with foundation bolts 17. 7. Fix the
main steel beams 12 and the auxiliary steel beams 13 of the first storey to
all the cast steel hollow columns (of the first storey ) with bolts or
rivets or by welding to form an upright, square and solid steel structure.
8. Lay steel plates or reinforced concrete on the said steel beams to
complete the floor 18 of the first storey of the foundation frame. 8    9.
Hoist the main lift-up cylinder 9 from the floor into the cavity of the
cast steel hollow column (of the first storey ), position the lower part of
the main lift-up cylinder 9 on the adjustable cylinder base 4 and the top
end of it within the upper inner periphery of the cast steel hollow column
(of the first storey ). the said three parts should be matched 



concentrically. 10. Fix the main lift-up cylinder 9 inside the cast steel
hollow columns (of the first storey ) 6 fixedly with cylinder positioning
screw 5. 11. Set up the cast steel hollow column (of the second storey ) 8
on and fixedly joined to the said cast steel hollow columns (of the first
storey ) 6 with joint bolt 7. The inner cavity of the said column can match
the piston end of the main lift-up cylinder, and on the side of it there is
an opening for installing the steel column of a storey 21 inside it. 12.
Fix the main steel beams of the second storey 14 and the auxiliary steel
beams of the second storey 15 to the various cast steel hollow columns (of
the second storey ) with bolts or rivets or by welding to form an upright,
square and solid steel structure so as to enable it to bear the pressure of
the whole architecture. 13. Lay steel plates or reinforced concrete on the
said steel frame to complete the floor 19 of the second storey of the
foundation frame and form the ground floor of the architecture even with
the outer ground. 14. Use an installing tool ( such as a forklift ) to put
the steel column of a storey 21 on the piston end of the main lift-up
cylinder in the inner cavity of the cast steel hollow column (of the second
storey ) 8. After adjustment, lift up columns 21 synchronously with all the
cylinders controlled by a computer. When the top ends of steel columns of a
storey 



21 were lifted out from the cast steel hollow columns (of the second storey
) 8, they form the supporting columns of the architecture, on the wall of
the said steel columns of a storey 21 there have been formed several
square round-cornered cross holes which can match the positioning plug-in
steel tenons 11. 15. Join the upper parts of the columns with I-steel beams
to form a level right-angled steel frame, lay steel plates or reinforced
concrete on the said steel frame to complete the roof 20 of the
architecture. Various 9    installations on the roof such as the water
tank, lightening rod tower, solar facilities and advertisement board etc.
may be preset on it. 16. After setting up all the installations on the
roof, lift up all the columns 21 synchronously again with cylinders until
all the square round-cornered holes preset on the walls of the columns of a
storey 21 come above the floor 19 of the second storey of the foundation
frame. Insert the positioning plug-in steel tenons 11 into steel columns of
a storey 21 to have the uppermost storey of the whole architecture
supported stably on the foundation frame. Withdraw the piston of the 



cylinder. Because the inner and outer peripheries of the top and bottom
ends of the steel columns of a storey 21, the inner periphery of the top
end of the cast steel hollow columns (of the second storey ) 8, and the
piston of the main lift-up cylinder 9 are machined to match each other
according to the same requirement, all the storeys supported can strictly
maintain the requirements of design in terms of level and vertical
accuracy. Installations on the top storey such as the elevator room may be
installed after the completion of the said top storey. 17. After fixedly
welding the positioning plug-in steel tenons 11 to the steel columns of a
storey 21, fix the main steel beam of a storey 10 and the auxiliary steel
beam of a storey 16 to the said steel columns of a storey 21 with bolts or
rivets or by welding to complete the top storey of the architecture. 18.
Lay steel plates or reinforced concrete on the steel frame of the floor of
the top storey and at the same time build and fit up the outer walls. The
said outer wall may be formed by prefabricated large hollow wall blocks
which are mounted in the trough of the I-steel main beam. 19. After the
completion of the outer walls, set the steel columns of the second storey
to the top end of the pistons in the cast steel hollow columns (of the
second storey ) and lift them up. After the cone top end of the steel
column of the second storey is inserted into the inside the 



bottom end of the steel column of the top storey, the tight match enables
the top storey to get stably lifted up vertically. After the joint of the
two columns comes up above the ground, weld it fixedly by electrical arc
welding. Continue to lift up the columns with cylinders until the square 10
round-cornered holes preset on the walls of the columns come above the
floor 19 of the second storey of the foundation frame. Insert the
positioning plug-in steel tenons 11 into steel columns of a storey 21 to
have the uppermost storey of the whole architecture supported stably on the
foundation frame. Withdraw the piston of the cylinder. After fixedly
welding the positioning plug-in steel tenons to the steel columns of a
storey, fix the main steel beams of a storey and the auxiliary steel beams
of a storey to the said steel columns of a storey with bolts or rivets or
by welding. Lay steel plates or reinforced concrete on the steel frame of
that storey and at the same time build and fit up the outer walls, and
partition and indoor decoration of the storey above it may be undertaken at
the same time. Repeat these steps to build the architecture from top to
ground, lift up each storey after it is completed. When the first storey 



from the ground is built, the main body of the architecture is completed.
20. After the last storey ( the first storey form the ground ) is
completed, adjust the adjustable cylinder base 4 to the lowest position to
get it separated from the main lift-up cylinder (with the main lift-up
cylinder remaining fixed by the positioning screws and unmoved ), use a
forklift to withdraw the cylinder base and then the main lift-up cylinder.
Fill in all the cast steel hollow columns (of the first storey) 6 firmly
and securely with concrete ( if the said cast steel hollow columns (of the
first storey) are strong enough, they may be left as they are without any
filling ). Finally, withdraw all the hydraulic equipment, and make the
underground foundation building for car houses or any other special
purpose. INDUSTRIAL APPLICABILITY The lift-up construction method of the
present invention is widely applicable to all kinds of architecture having
a steel structure or a mixed structure of steel and concrete, to high-rise
or super high-rise buildings, large-scale buildings without interior
columns and various special architectures such as bridges of large spans.



12 CLAIMS 1.   A lift-up construction method for building architecture from
top to ground, and in particular, for building architecture one storey
after another, starting from the top storey thereof, characterized by that
steel columns of a storey (21) are used for all the supporting columns
needed by the architecture, the various construction storeys are built on
steel beams positioned by rivet connecting to steel columns of a storey
(21), and the said steel columns of a storey are lifted up synchronously
storey by storey by a hydraulic lift-up device set up under the ground,
i.e. lift up each storey when it is completed. The completed storeys which
are on the top of said each storey are lift-up at same time. Said hydraulic
device consists of a cast steel hollow column (of the first storey) (6), a
cast steel hollow column (of the second storey) (8), a main lift-up
cylinder (9) installed in said cast steel hollow column (of the first
storey) (6), a Horizontal foundation positioning steel plate (3), an
adjustable cylinder base (4) and the corresponding hydraulic oil supplying
equipment; said adjustable cylinder bases (4) is set up on the horizontal
foundation positioning steel plates (3), said the cast steel hollow column
(of the first storey) (6) is set up on the horizontal foundation
positioning steel plates (3) and said cast steel hollow column (of the
second storey) (8) is set up on the cast steel hollow column (of the first
storey) (6). 



2.   The lift-up construction method for building architecture from top to
ground according to claim 1, characterized by that the specific steps of
the method are: a.    drive foundation piles of the architecture first,
complete at least a two-storeyed foundation building under the ground,
install oil cylinders and hydraulic system used as lift-up equipment on the
lowest storey underground, the upper storey of the said building will be
used as the column supplying and installing work-site for the architecture,
and the number of said cylinders and    13 columns should be equal to that
of the columns needed according to design, b.   complete the roof of the
top storey and the architecture thereof on the top surface of the column
supplying and installing work-site, c.   after lifting up all the said
columns synchronously to the designed height of a storey with the hydraulic
lift-up device under them, position them with positioning plug-in steel
tenons and form the frame of the top storey of the architecture with steel
beams joining the various columns, and then build the floor and outer walls
of the top storey, d.   withdraw pistons of the cylinders from the column
supplying and 



installing work-site, install new columns, after the top storey is
completed, lift up all the new columns synchronously to the designed height
of a storey with the hydraulic lift-up device under them, position them
with positioning plug-in steel tenons and form the frame of the second
storey from the top of the architecture with steel beams joining the
various columns, and then build the floor and outer walls of the second
storey from the top, e.   repeat the above-mentioned steps until the ground
storey of the architecture is completed, take back the hydraulic lift-up
device and continue to complete the underground storeys of the
architecture. 3.   The lift-up construction method for building
architecture from top to ground according to claim 1, characterized by that
round or polygon hollow steel columns are used as the steel columns of a
storey (21), both ends of them are machined so as to firmly match each
other, and on the periphery of said steel column of a storey (21) are made
several positioning holes to hold the corresponding positioning plug-in
steel tenons (11). 4.   The lift-up construction method for building
architecture from top to ground according to claim 1, characterized by that
on the side of said cast steel hollow column (of the first storey) (6) for
holding the main lift-up cylinder (9), there is an opening for installing
the main lift-up cylinder (9) inside it.   



14 5.   The lift-up construction method for building architecture from top
to ground according to claim 1, characterized by that the inner cavity of
said cast steel hollow column (of the second storey) (8) for installing the
steel column of a storey (21) can match the main lift-up cylinder, and on
the side of it there is an opening for installing the steel column of a
storey (21) inside it.    


