
;qrste3e$j62T#1 5 SPECIFICATION BIJILDING DEMOLISHING METHOD Filed of the
Invention   The present invention relates to a building 10 demolishing
method which is adaptable for demolishing a building, particularly a high
building. Background Art Generally, for demolishing a building, a method is
15 adapted in which a scaffolding is put up around a building to be
demolished to cover the whole building and a demolishing is carried out
sequentially from an upper story. However, specially, when a building to be
demolished 20 is a high building, there are disadvantages that it requires
a lot of time and expense for work because a large number of scaffoldings
are required and the work location is high. Further, it is required to take
into consideration to prevent a pollution problem which is caused by noise
or dust scattering. Accordingly, a method to shut off and cover the 25
surrounding of a story on which a demolishing work is carried out is
considered. However, in the earlier  



2 development, a method in which a movable roof is mounted on a highest
story per se of the building to be demolished to cover the highest story,
attaching a demolishing machine to the roof, and disclosing a noise and
dust shielding 5 apparatus at the end thereof has been proposed. In the
above--mentioned method of the earlier development, because the movable
roof is mounted on the highest story per se of the building to be
demolished to cover the highest story and the demolishing machine is 10
attached thereto, the apparatuses for demolishing the building as a whole
tends to become heavy. A heavy machine such as a giant crane is required
for lifting up the whole apparatuses for demolishing the building, so that
there are problems that the work tends to become difficult and need a 15
lot of time, and the shielding apparatus which discloses carries risk to be
flapped by strong winds on a high airy region, as the building to be
demolished becomes higher. Further, since the floor face itself on which
the work is carried out is a floor to be demolished, the floor face 20
space for working becomes narrow as the demolishing work progresses and the
working property becomes extremely in bad situation. Therefore, it is
considered to mount a demolishing machine on a lower story below a story to
be demolished so as to always secure the scaffolding which is 25 necessary
for demolishing the building. An object of the present invention is to
provide a   3 building demolishing method in which structuring a shield
does not require- a large-sized heavy machine and a scaffolding which ~.s
necessary for demolishing a building is always secured so as to smoothly
progess a demolishing 5 word.. Disclosure of The Invention In order to
solve the following problems, the building demolishing method described in
claim l, for 10 example, as shown in FIG. 1 (FIG. 8), comprises: erecting
guide columns 2 (l02) at predetermined intervals around a lateral periphery
of a building a (c) to be demolished; assembling a shield 1 (10l) which is
slidable up and 15 down as guided by guide columns 2 (102) on a ground or
at a level of a low story of the building a (c) to surround the lateral
periphery of the building a (c); providing a storing space lc in the shield
1 adjacent ~to the lateral periphery of the building a to store a 20
demolishing machine (a glass handling machine 8 (l08)), a small lifting
platform 9 (109), a cutter 10 (l10) or a slab cutter 110 a), or storing the
demolishing machine (the glass handling machine 8 (108)), the small lifting
platform 9 (l09), the cutter 10 (110) or the slab cutter l10 a); 25
connecting a guide column member 2a (102a) to an upper end portion of the
guide column 2 (102) by lifting up   



4. the guide column member 2a (102a) by a crane 3 (103) which is attached
to the shield i to sequentially extend the guide column 2 (-02) upward, and
covering a lateral periphery of an highest story of the building a (c) by
the shield 1 (101) which was sequentially ascended as guided along the
extended guide column a demolishing step which comprises: moving the
demolishing machine (the glass handling machine 8 (108), the small lifting
platform 9 (l09), the cutter 10 (110), or 7.0 the slab cutter 110 a), to a
floor of the building a (c), and demolishing the building by the
demolishing machine (the glass handling machine 8 (l08), the small lifting
platform 9 (109), the cutter 10 (1l0), or the slab cutter 110 a); and 15 a
descending step which comprises: storing the demolishing machine (the glass
handling machine 8 (108), the small lifting platform 9 (109), the cutter 10
(110) or the slab cutter 110 a) in the storing space 1c (101c) and
descending the shield 1 (101) to a next lower story, and 20 removing the
guide column member 2a (102a) which is at the upper end portion of the
guide column 2 (102) to lift down the guide column member 2a (102a) by the
crane 3 (103) and shortening the guide column 2 (l02) downward
sequentially, after the demolishing step, 2~ wherein the demolishing step
and the descending step are repeated a predetermined number of times.   5
According tc the invention as claimed in claim 1, because the shield is
sequentially ascended as guided along the guide columns to cover the
lateral periphery of the building after assembling the shield cn the ground
or at 5 the level of the low story of the building the shield can be
assembled on the g=ound or at the level of the low story of the building on
which the working condition is good in comparison with the level of a high
story of the building. Thus, the assembling work can be substantially
simplified. 10 'Therefore, it is suitable for consisting of the shield by a
member which has a strength and high stiffness enough to stand strong winds
at the high story of the building and a member which has high sound and
heat insulating properties. The guide column member is lifted up by the
crane 15 which is attached to the shield and connected to the upper end
portion of the guide column to sequentially extend the guide column upward.
By the opposite procedure, when sequentially demolishing each story of the
building, each time the story to be demolished moves downward, the guide 20
column member which is at the upper end portion of the guide column is
removed and lifted down by the crane to sequentially shorten the guide
column downward. Accordingly, when structuring or demolishing the guide
column, there is no need to separately prepare a crane for 25 structuring
or demolishing the guide column because the crane which is attached to the
shield can be used.   G Each story of the building is sequentially
demolished downward from the highest story, and each time the story to be
demolished moves downward, the shield is sequentially descended to cover
anti enclose the lateral periphery of the 



5 story to be demolished. Thus, the 1eakage of dust or noise which is
generated when demolishing the building to outside from the side of the
story to be demolished can be prevented. The shield which covers the
lateral periphery of the 10 story to be demolished can shut off wind and
weather, so that a good working environment for the story to be demolished
can be secured. Accordingly, the demolishing work is less affected by the
weather, and the demolishing work can be progressed smoothly. 15 The
demolishing machine for demolishing the building is stored in the storing
space which is provided in the shield, and the storing space is adjacent to
the building. Thus, the demolishing machine can be carried easily to the
desired story of the building by ascending or descending 20 the shield.
That is, it is not necessary to provide a crane for lifting up or lifting
down the demolishing machine outside the building to carry out a lifting
work. Accordingly, the demolishing work can be carried out with the
construction cost for lifting the demolishing machine 25 considerably
reduced. The low story indicates a story at the level of, for    example, a
second story to a fifth story, and 'the story which is preferable for
carrying out the building dc-molishing method is accordingly selected among
these stories depending on the site conditions on which 'the 5 buildinng to
be demolished is built. In the demolishing method, when the shield is
positioned at the highest story, the wall of the highest story and the roof
are demolished, and when the shield is on a story other than the highest
story, the wall of the story and the floor of a story which 10 is one story
above are demolished. By providing the crane to move in a center direction
of the building, the area in which the work can be carried out by the crane
can be widened from the outer periphery in the center direction. As a
method to movably provide the 15 crane in an inner direction of the
building, for example, there are methods such as fixing a gantry frame
which doubles as a traveling rail of the crane to the shield so as to be
retractable in the center direction and storing it in the shield 1, or
fixing the gantry frame in the shield 1 20 so as to be rotatable in the
center direction and storing it in the shield 1. The peripheral side wall
of the shield consists of a material which partially has a translucency so
as to increase brightness inside the building. Therefore, the 



25 working environment inside the building can be improved and the cost for
the lights inside the building can be reduced.   8 In addition, the leakage
of the noise during the dc-molishing work can be prevented by constructing
the peripheral side wall of the shield with a material ravine a sound
insulating property such as a sound insulating panel J t0. In the invention
described in claim 2, for example, as shown in FIG. 1 (FIGS. 8-10, FIG.
12), the building demolishing method as claimed in claim 1, wherein the
demolishing machine (the glass handling l.0 machine 8 (108), the small
lifting platform 9 (109), the cutter 10 (110), or the slab cutter 110 a) is
provided on a lower story b2 (d2) below a story bl (d1) to be demolished in
the building a to demolish the story bl (dl) to be demolished. 1~ According
to the invention as claimed in claim 2, the similar effect to that of claim
1 can be obtained, and because the demolishing machine is provided on the
lower story below the story to be demolished to demolish the story to be
demolished, the scaffolding which is necessary 20 for demolishing the story
to be demolished through the demolishing work for the story to be
demolished can be secured on the lower story below the story to be
demolished and the demolishing work for the story to be demolished can be
smoothly progressed by the demolishing machine which is 25 provided On the
lower story below the story to be demolished.   9 In 'the inventor. as
claimed in claim 3, for example, as shown in FIG. 1, the building
demolishing method as claimed in claim 1 or 2, wherein a roof 5 is closely
attached to an upper 5 portion Of the shield 1 when demolishing the
building a. According to the invention as claimed i n claim ~, tile similar
effect to that of claim 1 or 2 can be obtained, and because the roof_ is
closely attached to the upper portion of the shield when demolishing the
building, the leakage of 



10 noise or dust which is generated when demolishing the building from
above of the story to be demolished to outside of the building demolishing
site can be prevented. The roof which is closely attached to the upper
portion of the shield which covers and encloses the lateral 15 periphery of
the story to be demolished can shut off wind and weather, so that a good
working environment for the story on which the demolishing work is carried
out can be secured. Accordingly, the demolishing work of the building is
not affected by the weather and the demolishing work can 20 be progressed
smoothly. The roof may have an openable structure. Thereby, it is possible
to choose the state depending upon the weather, and the amenity of the
working environment can be improved depending on the situation. For
structuring the roof in an 25 openable structure, for example, a roof
material which is slidable as guided by a framework structuring the roof is
10 provided. In addition, the framework.v.~hich constitutes the roof may be
utilized as a travelii:g rail cf a hoist crane er the like. Thereby, the
;.cork using the foist crane can be 5 carried out even at a position
inside the building_,, and workability can further be improved. In the
invention as claimed in claim 4, for example, as shown in FIG. 1, the
building demolishing method as 



claimed in claim 3, 10 wherein the roof 5 comprises a drainage 6. According
to the invention as claimed in claim 9, the similar effect to that of claim
3 can be obtained, and because the drainage is provided on the roof, the
rainwater poured on the roof can be collected at the drainage to be 15
utilized for watering to treat dust which is generated by the demolishing
work of the building. In the invention as claimed in claim 5, for example,
as shown in FIG. 1, the building demolishing method as claimed in any one
of claims 1-4, 20 wherein the demolishing machine (the glass handling
machine 8 (108), the small lifting platform 9 (109), the cutter 10 (110),
or the slab cutter l10 a) which is used for demolishing each story b1 to be
demolished is lifted up or lifted down by the crane 3. 25 According to the
invention as claimed in claim 5, the similar effect to that of any one of
claims 1-4 can be   11 obtained, and because the demolishing machine which
is used for demolishing each story to be demolished is lifted up or lifted
down by the crane which is attached to the shield., workability of the
building demolishing work can be 5 irnproved. In the invention as claimed
in claim 6, for example, as shown in FIG. 17, the building demolishing
method as claimed in any one of claims 1-4, wherein the demolishing machine
(the glass handling l.0 machine 8 (108), the small lifting platform 9
(109), the cutter 10 (110), or the slab cutter 110 a) which is used for
demolishing the each story bl to be demolished is lifted up or lifted down
by a frame structure for loading and unloading 21 (12l) which is provided
on the lower story 15 b2 (d2) below the story bl (d1) to be demolished
through a vertical hole a (f) inside the building a (c). According to the
invention as claimed in claim 6, the similar effect to that of any one of
claims 1-4 can be obtained, and because the demolishing machine which is
used 20 for demolishing each story to be demolished is lifted up or lifted
down through the vertical hole inside the building by the frame structure
for loading and unloading which is provided on the story below the story to
be demolished, there is no need to prepare a crane outside the building 



25 for lifting up or lifting down the demolishing machine. In the invention
as claimed in claim 7, for example,   l.2 as shown in FIG. 1 (FIG. 13), the
building demolishing method as claimed in any one of claims 1-6, wherein a
peripheral side wall of the shield 1 (10l) s utilized as an advertising
medium. 5 According to the invention as claimed in claim 7, the similar
effect to that of any one of obtained, and because the peripheral shield is
utilized as the advertising which is utilized as the advertising 10
economic effect though the building period. claims 1-6 can be side wall of
the g medium, the shield medium can generate an demolishing work In the
invention as claimed in claim 8, for example, as shown in FIGS. 3 and 4
(FIG. 8), the building demolishing method as claimed in any one of claims
1-7, 15 wherein the shield 1 (101) is ascended or descended by winding or
unwinding a rope 14 (119) which is connected to the shield using a winch 4
(104), a load detecting apparatus (load cell) 19a (119a) being provided for
detecting a force which acts on the rope 14 (114). 20 The winch, for
example, may be mounted on the ground or inside the shield. Further,
depending on the construction condition of the demolishing work, the winch
may be interchanged such as from the ground to the inside of the shield or
vice versa appropriately. 25 According to the invention as claimed in claim
8, the similar effect to that of any one of claims 1-7 can be   13
obtained, and because the shield is ascended or descended by winding or
unwinding the rope which is connected to the shield using the winch and the
load detecting apparatus for detecting a force which acts C?1 the rope is
provided, when 5 ascending or descending the shield., tile operation of
winding or unwinding by the winch is carried cut while consecutively
detecting the force which acts on the each rope. Thus, an excessive force
which acts on the each rope or_ the winch can be prevented. 10 In the
invention as claimed in claim 9, for example, as shown in FIGS. 3 and 4
(FIG. 8), the building demolishing method as claimed in any one of claims
1-7, wherein the shield 1 (l01) is ascended or descended by winding or
unwinding a rope 14 (119) which is connected 15 to the shield using a winch
4 (109), a movable pulley 13 (l13) being combined with the rope 14 (114) so
as to reduce a force which acts on the winch 4 (104). 



According to the invention as claimed in claim 9, the similar effect to
that of any one of claims 1-7 can be 20 obtained, and because the shield is
ascended or descended by winding or unwinding the rope which is connected
to the shield using the winch and the movable pulley is combined with the
rope so as to reduce the force which acts on the winch, the force acting on
the rope which is wound or 25 unwound by the winch becomes small in
comparison with the case where the rope is not combined with the movable
pulley.   14 Thus, the shield can be ascended or descended by a winch which
is smaller in size and has a lower performance. In the invention as claimed
iu claim 10, for example, as shown in FIG. 3 (FIG. 8), the building
demolishing 5 method as claimed in any one of claims 1-?; wherein the
shield 1 (10l) is ascended or descended by winding or unwinding a rope 14
(114) which is connected to the shield using a winch 4 (109), a load
detecting apparatus (load cell) 19a (119a) being interposed on the 10 rope
14 (l19) for detecting a force which acts on the rope 14 (114), and a
movable pulley 13 (-113) being combined with the rope 14 (114) so as to
reduce- a force which acts on the winch 4 (104). According to the invention
as claimed in claim 10, 15 the similar effect to that of any one of claims
1-7 can be obtained, and because the force acting on the rope which is
wound or unwound by the winch becomes small in comparison with the case of
not using the movable pulley, the load detecting apparatus which is
interposed on the rope can be 20 of smaller in size and lower performance.
In the invention as claimed 111 Claim 11, for example, as shown in FIG. 2
(FIG. 14), the building demolishing method as claimed in any one of claims
1-10, 



wherein the shield 1 (101) is provided with a sway 25 control component 11
(11l) which can limit sway of the shield 1 (101) with respect to the guide
column 2 (102) by   15 abutting on a surface of the guide column 2 (102).
According to the invention as claimed in claim 11, the similar effect to
that of any one of claims 1-10 can be Obtained, and because the shield is
provided with the sway 5 control component whiich can limit the sway of the
shield with respect to the guide column by abutting on the surface of the
guide column, the sway can be suppressed during the operation of ascending
and descending the shield or when the strong winds are blowing. 10 In the
invention as claimed in claim 12, for example, as shown in FIG. 2 (FIG.
14), the building demolishing method as claimed in claim 11, wherein the
sway control component 11 (111) is provided with a guide roller 12, 1l2
which is rollable up 15 and down on a surface of the guide column.
According to the invention as claimed In Claim 12, the similar effect to
that of claim 11 can be obtained, and because the sway control component is
provided with a guide roller which is rollable up and down on the surface
of the 20 guide column, the shield can be ascended or descended smoothly as
guided along the guide column. In the invention as claimed in claim 13, for
example, as shown in FIG. 3, the building demolishing method as claimed in
any one of claims 1-12, 



25 wherein a supporting member (steel 15 (115)) is fixed on the guide
column to make the supporting member (steel 15   l.6 (115)) support the
shield 1 during the demolishing work of each story b1 to be demolished.
According to the invention as claimed in claim 13, the similar effect to
that of any one of claims 1-12 can be 5 obtained; and because the
supporting member is fixed on the guide column to make the supporting
member support the shield during the demolishing work of the each story to
be demolished, the shield is stably held by guide column through the
supporting member during the demolishing work 10 of the each story to be
demolished which makes up a majority of the building demolishing work
period. Brief Description of The Drawings FIG. 1 is a front sectional view
showing an 15 embodiment of a building demolishing method according to the
present invention; FIG. 2 is a view showing an engaging portion of a guide
column and a shield in the embodiment; FIG. 3 is a view showing the shield
which is 20 positioned around a building in the embodiment; FIG. 4 is a
perspective view showing an ascending and descending section (winch,
movable pulley, rope) of the shield in the embodiment; FIG. 5 is a plan
view showing the shield and the 25 building in the embodiment; FIG. 6 is a
plan view showing the shield and the 



1"r building in the embodiment; FIG. 7 is a plan view showing a personnel
positioning during the ascending and descending operation of the shield in
the embodiment; 5 FIG. 8 is a view showing the sield which is positioned
around the building lit another embodiment other than the embodiment shown
in FIGS. 1-7 in the embodiments of the building demolishing method
according to the present invention; 10 FIG. 9 is a perspective view showing
a roof which is provided on the shield in the another embodiment; FIG. 10
is a perspective view showing a hoist crane traveling rail which is formed
on a roof surface of the shield in the another embodiment; 15 FIG. 11 is a
view showing a traveling rail of a crane which is provided on an upper
portion of the shield in the another embodiment; FIGS. 12A and 12B are
views showing a gantry frame which doubles as the traveling rail of the
hoist crane 20 which is stored in the shield in the another embodiment;
FIG. 13 is a perspective view showing the shield which is utilized as an
advertising medium in the another embodiment; FIG. 14 is a view showing an
engaging portion of a 



25 guide column and a shield in the another embodiment; FIG. 15 is a view
showing a state in which the shield   18 is supported by the guide column
in the another embodiment; FIG. i6 is a sectional view showing a first step
of a demolishing procedure of each story in the another embodiment; 5 FIG.
? 7 is a sectional view showing a se. con c; stele of the demolishing
procedure of the each story in the another embodiment; FIG. 18 is a
sectional view showing a third step of the demolishing procedure of the
each story in the another 1.0 embodiment; FIG. 19 is a sectional view
showing a forth step of the demolishing procedure of the each story in the
another embodiment; FIG. 20 is a sectional view showing a fifth step of 15
the demolishing procedure of the each story in the another embodiment; FIG.
21 is a sectional view showing a sixth step of the demolishing procedure of
the each story; and FIGS. 22A and 22B are sectional views showing a 20
method of conveyance of a demolishing machine by the shield in the another
embodiment. Best Mode for Carrying Out the Invention 



The embodiment of the building demolishing method in 25 the present
invention will be described in detail referring to the drawings below.   19
[First Embodiment] The building demolishing method in the c-mbodiment
solves a problem of the earlier developed demolishing method in which a
large-sized heavy machine is recquired for 5 structuring a shield and
carries risk because the scaffolding becomes narrow as the demolishing
proceeds. As shown in FIGS. 1 to 3, a feature of the embodiment is that the
shield 1 comprising a sound and heat insulating panel 1a which has high
stiffness enough to stand strong winds on 10 a high story Gt a high airy
region and a steel frame lb which is assembled to comprise a storing space
lc in which the demolishing machines 8-10 can be stored and high stiffness
is assembled on the ground so as to be slidable up and down on a guide
column which is first assembled 15 around a building a. In addition, the
shield 1 which stores the demolishing machines 8-10 is ascended by a winch
4 as guided along the guide column 2, a roof 5 is attached to the highest
story of the building to form an enclosed shield A, a ceiling story of a
work floor face which is to 20 be a scaffolding is demolished by the
demolishing machines 8-10 which were moved to the building a from the
storing space 1c inside the enclosed shield A to secure a wide scaffolding
for work until completion of demolishing the ceiling story, the enclosed
shield A in which the 25 demolishing machines 8-10 are stored in the
storing space lc is descended each time a story is demolished to   20
sequentially move the demolishing machines 8-10 to a next lower story and
rearrange a work position to the next lower story, a waste material of the
demolished building is lifted down to the ground for crushing treatment,
and the 5 rainwater which is collected from a drainage 6 in a ;cater tank
fur watering % is utilized for watering on each story to treat dust.
Furthermore, a peripheral side wall of the shield 1 of the enclosed shield
A which is lifted up stands strong winds at the high airy region and is for
cold 10 protection and prevention of noise and dust scattering, is used as
an advertising medium Specially, the assembling work of the shield 1 is
carried out on the ground so that the work is extremely stable in
comparison with the earlier developed method. 15 Thus, the shield 1 for
prevention of noise and dust scattering can consist of a sound and heat
insulating panel with high stiffness enough to stand strong winds at the
high airy region. Moreover, because the shield 1 per se is lifted up with
the guide column 2 which is assembled upward, 20 only the crane 3 which is
able to make small adjustments or 



the winch 4 is required and heavy equipment is not required. Because the
work is always a demolishing work of a ceiling story, the whole space can
be secured on the working story for scaffolding until the completion of the
work. The 25 demolishing work position and the demolishing machines 8-10
which are stored in the enclosed shield A are moved to the   21 lower story
by descending the enclosed shield A for prevention of noise and dust
scattering as the demolishing proceeds, and the waste material. of the
demolished building i s 1iftec down to the ground by the crane 3 to be
crushed 5 on the ground. Accordingly, the work is .stable, ex.,^ellent in
workability and efficient, so that the work period is shortened. Further,
the rainwater can be effectively utilized and the shield can be diversely
utilized as an advertising medium for a long time of construction period.
10 The shield 1, as shown in FIG. 1 (lower part), comprises a shield plate
1a which consists of a sound and heat insulating pane-l, and a frame 1b
which is structured by assembling steels to make the guide column 2 support
the shield 1. The shield plate 1a has high stiffness enough to 15 stand
strong winds at the upper story of the building a to be demolished, and the
frame 1b has the storing space lc in which the demolishing machines 8-10
can be stored and high stiffness. As shown in FIG. 1 (upper part), the roof
5 is 20 closely attached to the shield 1 on the highest story, so that wind
and weather is shut off and the demolishing work of the building a can be
smoothly proceeded. The drainage 6 is provided on the roof 5 so as to
collect the rainwater which poured on the roof 5 therefrom. The rainwater
can be 25 utilized as watering for treating dust which is generated by the
demolishing work of the building a to be demolished.   22 As shown in FIG.
2, a sway control component 11 is attached to the shield 1 so as to
sandy-aich a pair of the guide columns 2 which opposes interposing the
building a from outside. The sway control Component 11 is provided 5 with
the guide rollers 12 which are rollable up and down on a surface of the
guide column 2 Between the guide column 2 and the guide rollers 12, a
predetermined clearance is formed so as normally not to abut each other.
Normally, the guide column 2 and the 10 guide rollers 12 do not abut each
other. During the operation of ascending and descending the shield 1 or if
the strong winds are blowing, when the shield is to be moved horizontally
with respect to the guide column 2, the guide rollers 12 abut on the
surface of the guide column 2 15 so as to limit a sway of the shield 1 with
respect to the guide column 2 within a certain range. As shown in SIG. 3,
the shield 1 is provided with an upper pulley 13a and a lower pulley 13b.
The upper pulley 13a is fixed on the guide column 2a, and the lower pulley
20 13b is fixed on the shield 1. When the rope 19 is wound by using the
winch 4 which is mounted on the ground, the distance between the upper
pulley 13a and the lower pulley 13b is shortened to ascend the shield 1. On
the contrary, when the rope 14 is unwound, the distance between the upper
25 pulley 13a and the lower pulley 13b is widened to descend the shield 1. 



23 On a predetermined position of_ the guide column 2a, a steel (supporting
member) 15 is fixed by a bolt or welding, and the shield 1 is stably
supported on the guide column 2 with the steel i5 us a stopper. 5 As shown
in FIG. 4, the rope 14 is wound fourfold between the upper pulley 13a and
the lower pulley 13b, so that the lower pulley 13b which is fixed on the
shield 1 is supported by the upper pulley 13a through a total of eight
ropes 14. That is, the force which acts on the rope 19 is l.0 one eighth in
comparison with the case in which no movable pulley 13 is used. A
construction procedure of the building demolishing method of the embodiment
will be explained below. As shown in FIG. 1, the shield 1 to be assembled
on 15 the ground is approximately 8m in height. Considering that the height
contains a height of the three guide columns 2a which consist of a piece of
H beam constituting the guide column 2 to be assembled, first, three guide
columns 2a are connected at some positions on the ground around the 20
building a to be demolished leaving the rest in the building. Next, the
steel frame 1b is assembled so as to have the storing space 1c in which the
demolishing machines 8-10 can be stored and high stiffness, a sandwich
sound and heat insulating panel 1a with a thickness of approximately 25
30mm is fixed on the outer periphery of the frame 1b, and the sway control
component 11 is fixed on the inner   24 periphery of the frame 1b to form
the shield 1. As shown in FIG. 2, the sway control component 11 abuts and
holds the guide column 2 through some pieces of the guide rollers 12 ;which
are rotatable, so that the shield 1 covers and 5 encloses the surrounding
of  the building a. That is, the shield 1 which can be assembled on use
ground is provided with a sound and heat insulating properties and high
stiffness enough to stand strong winds and coldness at the high airy
region, and space and high stiffness for storing 10 and carrying the
demolishing machines 8-10. An advertisement of a company which is under
contract beforehand is on the outside surface of the shield 1 to utilize it
as an advertising medium which has advertising effect for a long time of
construction period. 15 After storing the demolishing machines 8-10 in the
firmly assembled shield 1, the rope 19 is wound by the winch 4 which is
mounted on the ground to ascend the shield 1 as shown in FIG. 3. When the
shield 1 is ascended a certain amount, the 20 steel (supporting member) 15
as a stopper is fixed to the guide column 2a by a bolt or welding. After
once holding the shield 1 by the steel 15, the upper pulley 13a is removed.
The guide column member 2a which consists of a piece of H beam constituting
the guide column 2 is 25 connected to the guide column 2, and the upper
pulley 13a is fixed on the guide column 2. The shield 1 is ascended   25 



while repeating the above-menticned proccess. As shown in FIG. 5, the
shield 1 is tightly tied at a plurality points to the column member of the
building a to be demolished by a wire 22 to prevent=. the shield 7. from 5
causing shake ever permissible range with respect to the building a to be
demolished under the strong winds such as by a typhoon. As shown in FIG. 1
(upper part), when the guide column 2 and the shield 1 are reached to the
highest story 10 of the building a to be demolished, the roof 5 which
consists of the sound and heat insulating panel and has a recess portion at
the center leading to the drainage 6 covers the shield 1 and is fixed to
constitute the enclosed shield A. The roof 5 consists of the sound and heat
15 insulating panel with high stiffness, so that the roof 5 is firmly fixed
on the shield 1. Thus, the strong enclosed shield A is structured. In the
enclose shield A, the water tank for watering 7 in which the rainwater
collected at the drainage 6 is 20 stored is provided on the lower story b2
below the story bl to be demolished, and the small size demolishing
machines such as the glass handling machines 8 for removing a sash or glass
by absorbing them, the small lifting platform 9 and the cutter 10 for
cutting and receiving a floor or beam 25 on the story b1 to be demolished
which are stored in the storing space lc are moved to the building a to
carry out   2G the demolishing work. On the work story, that is, the lower
story b2 below the story to be demolished, the wore Poor space can be
secured until the demolishing work of the ceiling story, that is, the story
b1 to be demolished  



5 is completed, so that the work can be stably proceeded. A PC plate 18,
glass or sash which constitutes the demolished wall is lifted down through
a temporary enclosure 17 as shown in FIGS. 1 and 6 by the crane 3 which is
provided on the top portion of the shield 1, and a 10 portion of.which is
slided down to the ground to be crushed by the crusher 16 mounted on the
ground and exhausted outside. A slab floor, or a steel column and a beam
are separately lifted down or. the ground by a gantry crane to carry out a
crushing treatment. 15 Depending on the construction condition, as shown in
FIG. 1, the demolishing machines 8-10 may be moved to a desired story or
removed by lifting up or lifting down the demolishing machines 8-10 which
are used for demolishing the each story b1 to be demolished by the frame
structure 20 for loading and unloading 21 which is provided on the lower
story b2 below the story b1 to be demolished through a vertical hole a
inside the building a. After demolishing the ceiling story, the demolishing
machines 8-10 are stored in the storing space 1c, and the 25 enclosed
shield A is descended. In this case, the work is opposite to the ascending
work, and the guide column 2 is   ~I demolished and lifted down by the
crane 3 which is attached to the upper portion of the shield 1 in the order
of demolished. At the . same time, the shield 1 is descended to the story
on which the demolishing work is carried out 5 while loosening the Lope 14
which is. hooked with the pulley 13 which mows to the lower side in every
stage by the winch 4. The demolishing machines 8-10 which are stored in the
storing space 1c is moved to the lower story b2 below the story bl to be
demolished to secure the scaffolding for 10 work. The shield 1 is normally
positioned at an overhead location space from the time of ascending the
shield 1 to the time of descending the shield 1 to the ground during
carrying out the demolishing work in the construction period. During this
period, since the outer wall is 15 utilized as a surface for displaying an
advertisement, the shield 1 doubles as an advertising medium which is seen
from far away of all directions, and it is extremely effective and of some
help to cope with the expenditure. For the watering to suppress dust during
the dismantling 20 work, the rainwater which is collected by the roof 5 in
the water tank for watering 7 is utilized, so that it contributes to the
resource saving. Finally, the procedure of an ascending and descending
operation of the enclosed shield A will be explained. 25 As shown in FIG.
7, a supervisor M1 who manages the whole ascending and descending operation
of the enclosed   2S shield A, an operator I92 who operates the winch 4, a
watch person M3 for an ascending and descending operation who monitors the
status of an ascending and descending, apparatus (the movable pulley 1 3,
the rope 14) , the tension 5 of the rope 14 which is detected by a load
cell 19a, and 



the level of each point of the enclosed shield A which is detected by
winding amount and unwinding amount of the winch 4 and a laser displacement
meter (not shown), and a watch person M4 who monitors the status of the
enclosed 10 shield A are arranged on the story of the building c on which
the enclosed shield A is placed. A winch watch person M5 who monitors the
winch 4 is arranged on the ground on which the winch is disposed. The
supervisor Ml orders the operator M2 to operate 15 the winch 4. The
operator M2 follows the order by the supervisor M1 to carry out the
operation of the winch 4. During the ascending and descending operation of
the enclosed shield A, the watch person M3 monitors the status 20 of an
ascending and descending apparatus (the movable pulley 13, the rope 14),
the tension of the rope 14 which is detected by the load cell 19a, and the
level of each point of the enclosed shield A which is detected by the
winding amount and unwinding amount of the winch 4 and the 25 laser
displacement meter (not shown). When the watch person M3 found an
abnormality in any of them, the watch   29 person M3 gives a signal to the
supervisor Ml by using an alarm whistle, and the supervisor M1 who got the
signal orders the operator M2 to stop the winch During the ascending and
descendiug operation of the 5 enclosed shield A, the watch person M5
monitors the status of the winch 9 disposed on the ground. When the Watch
person M5 found an abnormality in the status of the winch 4, the watch
person r15 gives a signal to the supervisor M1 by radio, and the supervisor
Ml who got the signal orders the 10 operator M2 to stop the winch 9 . The
ascending and descending operation of the enclosed shield A by the winch 4
is, for example, stopped each l0cm height, and each time the winch 4 is
stopped, the watch person M3 confirms the level of each point of the 15
enclosed shield A. When the difference of the level of the each point
becomes more than or equal to l0cm, the plurality of winches 4 is operated
individually to carry out the level adjustment. When the ascending and
descending operation of the 



20 enclosed shield A is completed, the steel 15 is mounted on the guide
column 2 after the order by the supervisor M1, so that the steel 15
supports the enclosed shield A. Accordingly, the demolishment of the
building a can be easily and stably carried out. 25 [Second Embodiment]
30 The summary of the building demolishing method in the embodiment is
similar to that in the first embodiment. As shown in FIG.8 , a feature Of
the embodiment is that guide columns 7.U2 are erected at predetermined
intervals around a 5 lateral periphery of a building c to be demolished,
`he shield 101 which comprise-s a shield plate 101a having a sound and heat
insulating panel 1a enough to stand strong winds and coldness on a high
story at a high airy region, and a steel frame 101b having a space in which
demolishing 10 machines l08-11U (110a) can be stored and high stiffness is
assembled so as to be slidable up and. down as guided by the guide columns
l02 at a level of a low story of the building c and surround the lateral
periphery of the building c. In addition, the demolishing machines l08-110
are stored in 15 the shield 101, the guide column member 102a is connected
to an upper end of the guide column 102 by lifting up the guide column
member 102a using a crane 103 which is attached to the shield 101 to extend
the guide column member 102a upward, the lateral periphery of an highest 20
story of the building c is covered and enclosed by the shield 101 which is
sequentially ascended as guided along the extended guide column 102, each
story of the building c is sequentially demolished downward from the
highest story by the demolishing machines 108-110 which are moved to the 25
building c from the shield 10l, a waste material of the demolished building
is lifted down to the ground for   31 crushing treatment. Moreover, each
time a story d1 to be demolished moves downward, the shield 101 is
sequentially descended as guided by the guide column 102 and the
demolishing machines 108-110 are stored in the shield 101 5 to be carried
downward, the lateral periphery of t?:e story d1 ~o be dismantled is
covered and enclosed and the guide column member 102.a which is at the
upper end of the guide column 1C2 is removed to be lifted down by the crane
103 so that the guide column 102 is sequentially shorten downward, 10 and
the peripheral side wall of the shield 101 is used as an advertising
medium. 



The shield 101, as shown in FIG. 8, comprises a shield plate 101a which
consists of a sound and heat insulating panel, and a frame 101b which is
structured by 15 assembling steels. The shield plate 101a has high
stiffness enough to stand strong winds at the upper story of the building c
to be demolished, and the frame 101b has the storing space in which the
demolishing machines 108-110 can be stored and high stiffness. 20 A winch
l04 is provided inside the shield 101 to easily and stably carry out the
ascending operation of the shield 101. A load cell apparatus) 119a is
interposed on the rope a force which acts on the rope 114, and a 25 113
comprising an upper pulley 113a and a is combined with the rope 114 so as
to re and descending (load detecting 114 for detecting movable pulley lower
pulley 113b duce a force which   32 acts on the winch 109. When the rope
114 is wound by using the winch iG4, the distance between the upper pulley
113a and the lower pulley 113b is shortened to ascend the shield 101. un
the contrary, when the rope 114 is unwound, the 5 distance between the
upper pulley 113a and the lower pulley 11::',i is widened to descend the
shield 101. The shield l01 is provided with various types of equipment to
manage the ascending and descending operation. That is, the load detecting
apparatus 119a for detecting a 10 tension of the rope 114, a monitoring
camera 119b for monitoring a lifting work by the crane 103 or an engagement
portion of the -rope l14 and the movable pulley l13, an inclinometer 119c
for detecting an inclination of the shield 101, a laser displacement meter
119d for detecting a 15 travel distance in horizontal and vertical
directions, a photoelectric p=oximity sensor 119e or a wire type
displacement meter 119f for detecting the proximity condition between the
upper pulley 113a and the lower pulley 113b, an encoder 119g for converting
an analogue 20 signal to a digital signal or the like are provided, and the
information obtained by these equipment are transmitted to a monitor or a
computer in a central control room so that the ascending and descending of
the shield is treated collectively by a remote control. 25 As shown in FIG.
9, a truss shape beam 105a is formed so as to cross over the whole building
c on an upper   33 portion of the shield 101. On a top side of the beam
105a, an openable roof 105 which is slidable as guided by the beam 105a is
provided. The roof 105 consists of a sheet or a net. Since the roof 1 05 is
opened or dosed depending on 5 the condition such as a rainy weather or a
fine weather, the work condition Can be improved. As shown in FIG. 10, the
beam 105a doubles as a traveling rail for a hoist crane 105b, for enabling
the hoist cranes 105b which are provided on predetermined 



10 positions to perform a horizontal transportation from one end to the
other end of the building c. As shown in FIG. 11, the crane 103 which is
provided on the upper portion of the shield 101 is movable along the
traveling rail 103a which is provided along the inner 15 periphery of the
shield l01. The traveling rail 103a is also disposed at the external corner
and internal corner of the building c in a curved manner. The crane l03 can
travel continuously even at the external corner and internal corner and can
move freely in a range in which the 20 traveling crane is provided.
Accordingly, the number of the cranes 103 can be decreased. As shown in
FIG. 12A, a gantry frame 101d which doubles as a traveling rail of the
hoist crane is stored at a predetermined position in the shield 101. As
shown in 25 FIG. 12B, the gantry frame 101d is rotatable in a center
direction of the building with a fixed portion to the   34. shield 1C1 as a
base end and can be taken out from the shield 1G1 only for use. The hoist
crane 101e which travels along the gantry frame 10ld as a traveling rail
expands the area in which a lifting work can be carried out 5 when
demolishing the building c in the center digection of the boil<aiug c
from., the outer periphery. The shield 101, as shown in FIG. 13, can be
utilized as an advertising medium during the construction period. The
shield 101 is provided with a translucent panel 101f, 10 so that natural
light is transmitted so as to brighten the inside of the building c.
Accordingly, the working environment can be improved and the cost for the
lights inside the building can be reduced. The shield 101 and the guide
column 102 are engaged 15 with each other by the method shown in FIG. 14.
That is, a flange of a column cl consisting of an H beam in the building c
which is internal side of the building c and a flange of the guide column
102 consisting of an H beam which abuts on an outer wall c2 of the building
c are 20 sandwiched by a steel plate c9 and fixed with a guide column
fixing bolt c3. A concrete c5 is provided between a flange of a column cl
in the building c which is external side of the building c and the outer
wall c2, thereby a horizontal force which acts on the guide column 102 is
25 certainly transmitted to the column c1 of the building c and the shield
101 can stably slide along the guide column   35 1G2. That is, the column
c1 of the building c and the guide column 102 are easily fixed by the guide
column fixing bolt c3 without removing the outer wall c2 over large areas
or weldering. A sway cor.t~=of component i~_1 is 5 attached to the shield
101 to secure a predetermined clearGnce in two dirc-ctioi~s with rcw:~.ec~;
_, to tr~e guide column l02, and a sway in horizontal direction of the
shield 101 is prevented. Further, guide rollers l12 which are rcllable up
and down on a surface of the guide co~.umn 7.0 102 is provided on a tip of
the s~,~Jay control component 11l, 



so that the shield 10l can be stably ascended and descended as guided along
the guide column 102. After the completion of ascending and descending the
shield 10l, during the dismantling work of the building c, the shield 101
is fixed 15 on the guide column 102a by steel 101g or a bolt 101h and
firmly supported thereby. As shown in FIG. 15, grooves 102b are formed on
predetermined positions of the guide column 102, and the steel (supporting
member) 115 which is provided on the 20 lower portion of the shield 101 and
is movable in horizontal direction is detachable thereto. By inserting the
steel 115 into the groove 102b, the shield 101 is easily and firmly
supported by the guide support 102 A construction procedure of the building
demolishing 25 method in the embodiment will be explained below referring
to FIGS. 16-22.   3G As with the first embodiment, after ascending the
shield 10l to the highest story, the steel 115 e~hich is provided on the
lever porticn of the shield 101 an d is movable 111 the horizontal
direction is inserted in the 5 groove 102b which is formed on the guide
column 102, so that the guide column 102 supports tl~:e shield 101. Next,
as shown in FIG. 16, glass handling machines l08 which is stored in a
storing space 101c is moved and disposed to a lower story d2 below a story
d7_ to be 10 demolished. Iahen moving the glass handling machines 108, a
wooden plate or the like is crossed over the gap between the shield 10l and
the building c to carry out the moving smoothly. After removing glass and
sash on the story d1 to be 15 demolished by the glass handling machines
108, the removed glass and sash d11 are lifted down to the ground floor of
the building c through the vertical hole a inside the building c to be
demolished by utilizing the frame structure for loading and unloading
121.which is provided 20 on the story d2 below the story dl to be
demolished. Next, as shown in FIG. 17, the slab cutter 110 which 



is stored in the storing space 101c is moved and disposed to the story dl
to be demolished to cut a floor slab d12 on the story d1 to be demolished.
The floor slab dl2 which 25 was cut is received by the small lifting
platform 109 which is disposed on the story d2 and lifted down to the
ground   37 floor of she building c by the frame structure for loading and
unloading 121. 1`~ext, c.S sl'?Clan In F1G. 18, the Cutter 110 whlCh 1S
stored in tl'e storing space i0lc is moved and disposed to 5 the stowl~ d1
to be derr~olished to c~;t ' eternal s teell.JOr ks d13, dl4 on the story
dl to be demolished. The internal steelworks d13, d19 which were cut are
received by the small lifting platform 109 and are lifted down to the
ground floor of the building c by the frame structure for 10 loading and
unloading 121. Further, as shown in FIG. 19, an outer wall plate d15 of the
story dl to be demolished is removed by the crane 113 which is mounted on
the frame 101b of the shield 101, and lifted down by the crane 113 or the
frame structure for 15 loading and unloading 121 for crushing treatment. As
shown in FIG. 20, external steelworks d16, d17 of the story d1 are cut by
the cutter l10. The external steelworks d16, d17 which were cut are
received by the small lifting platform 109 and lifted down to the ground 20
floor of the building c by the frame structure for loading and unloading
l21. Finally, as shown in FIG. 21, after storing the 



demolishing machines 108-110 in the storing space 101c, the shield 101 is
descended to the level of the story which is 25 to be demolished next by
the winch 104. The shield 101 is descended by the following process.   38
That is, as shown in FIG. 22A, after storing the demolishing machines
108-110 in the shield 1C1, she shield 1C1 is descended to the level of the
story va'zich is to be demolished next as shc;-~n in FIG. 22iJ. After
inserting tile 5 steel 115 in the groove 102b of ~_he guide colu:~;n ~~02
to make the Guide column 1C2 firmly support the shield 1U1, the demolishing
machines 108-1l0 are moved into the building c again. Depending on the
construction condition, as shown in 10 FIG. 17, the demolishing machines
108-110 may be moved to a desired story or removed by lif~.ing up or
lifting down the demolishing machines 108-110 which are used for
demolishing each story dl to be demolished through the vertical hole f
inside the building c by the frame structure for loading 15 and unloading
121 which is mounted on the story d2 below the story d1 to be demolished.
As described above, it is possible to demolish the building c easily and
stably by repeating the demolishing step of the building c and the
descending step. 20 According to the second embodiment, the following
effects can be obtained. [1] Because the shield 101 can be assembled at the
level of the low story of the building c on which the working condition is
good, the assembling work of the 25 shield 101 can be substantially
simplified. Moreover, it is suitable for constructing the shield 101 by a
member   39 101a which has high sound and heat inslating properties and a
member 101b which has a strength and high stiffness enough tc stanc strong
winds at the up,. er story of the bu.::_ldig c. 5 [2] L~dh~.~-i st
ructuring or demolisi-~ing the guide column 102, there is no need to
separately prepare the crane for structuring or demolishing the guide
column 102 because the crane l03 which is attached to the shield 101 can be
used. 10 [3] Because the lateral periphery of the story dl to be demolished
is covered and enclosed by the shield 101, the leakage of dust or noise
whici: is generated when demolishing the building c to outside from the
side of the story dl to be demolished can be prevented. 15 [4] The shield
which covers and encloses the lateral periphery of the story d1 to be
demolished can shut off wind and weather, and a good working environment
for the story d1 to be demolished can be secured. Accordingly, the
demolishing work is less affected by the weather, and 20 the demolishing
work can be progressed smoothly. 



[5] Because the demolishing machines 108-l10 for demolishing the building
can be easily moved to a desired story, the demolishing work can be carried
out with the construction cost for lifting the demolishing machines 10825
l10 considerably reduced. [6] Because the demolishing machines are provided
~o on the lower story d2 below the story d1 to be demolished of the
building c to demolish the story d1 ~o be demolished, the scaffolding which
-s necessary for demolis:~ing the story d1 to be demollshEC; Can be secured
and t:~e 5 derrlolishl.ng ~:,~ork for the story d1 to ;~e demolished can be
smoothly progressed. [7] Because the demolishing machines 108-110 which are
used for demolishing each story d1 tc be demolished are lifted up or lifted
down through the verti cal 1-:ole f inside 10 the building c by the frarue
structure for loading and unloading 121 which is provided on the story d2
bele~a the story d1 to be demolished, there is no need to prepare a crane
outside the building for lifting up or lifting down the demolishing
machines l08-110. 15 [8] Because the peripheral side wall of the shield 101
is utilized as an advertising medium, the shield 101 which is utilized as
the advertising medium can generate an economic effect through the
demolishing work period of the building c. 20 [9] The road cell 119a which
detects the force acting on the rope 114 is provided between the shield 101
and the movable pulley 113, an excessive force which acts on the each rope
119 and the winch l04 can be prevented. [10] Because the rope 1l4 which is
connected to the 25 shield 101 is combined with the movable pulley 113, a
load which acts on the rope 119 becomes small and the shield 101   41 can
be ascended or descended by a winch i_04 wh_ch is smaller in size and has a
lower performance. [ ~_ 1 ] Because the sl:ic7_d 10l is provided with the
sway control COI;IpOne!it 11l which ca?i limr_t a sway of the 5 ::field 101
with ~eS~-~Ct tG the guide col~:mn l0a? by abutt_ng on the supface of t'ze
guide column i02, the sway of the shield 101 in the horizontal direction
can be suppressed. [12] Because the sway control component 111 is provided
with guide rollers 112 which are rollable up and 



10 down on the surface of tl~e guide column 7.02, the shield 101 can be
ascended or descended smoothly as guided along tl~e guide column 102. [13]
The shield 101 is firmly supported by the guide column l02 through the
steel 1l5 by inserting the steel 15 member 115 into the groove 102b which
is formed on the guide column 102, so that the dismantling work of the
building can be stably carried out. In the first embodiment, the similar
effect to that of the above described [1]-[10] can be obtained, and as 20
described in the first embodiment, the similar effect to that of the above
described [11]-[13] can also be obtained. It is to be understood that the
building demolishing method is not limited to the above described two
embodiments, and various modifications and changes may be 25 made to the
invention without departing from the scope of the invention.   42 According
to the invention as claimed in claim 1, because the shield can be assembled
on the ground or at the level of the lo~:r story of the building cn v,~hich
the working concii tion is good in comparison with the leve7_ ef a high 5
store of the building, the a ssem>Jli ng ~-:~ork ca.n be substantially
simpii=led and it is suitable for constructing the shield by a member which
has a strength and high stiffness enough to stand strong winds at the upper
story of the building and a member which has high l.0 sound and heat
insulating properties. 



When structuring or demolishing the guide column, there is no need to
separately prepare a crane for structuring or demolishing the guide column
because the crane which is attached to the shield can be used. 15 Since the
shield covers the lateral periphery of the story to be demolished, the
leakage of dust or noise which is generated when demolishing the building
to outside from the side of the story to be demolished can be prevented.
The shield which covers the lateral periphery of the 20 story to be
demolished can shut off wind and weather, so that a good working
environment for the story to be demolished can be secured. Accordingly, the
demolishing work is less affected by the weather, and the demolishing work
can be progressed smoothly. 25 Since the demolishing machine for
demolishing the building is carried easily to the desired story of the   43
building by ascending or descending the shield, the demolishing work can be
carried out with the labor and the construction cGst for lifting the
demolishing machine considerabl y re;u~~e~,. ACCGrd7_ng t0 the inventlOn aS
CIaiITied 1I1 Claim 2, '=12e similar effect to that of claim 1 can be
obtained, and because the demolishing machine is provided on the lower
story below the story to be demolished tc demolish the story to be
demolished, the scaffolding which is necessary 10 f_or demolishing the
story to be demolished through the demolishing work f_or the story to be
dernolished can be secured cn the lower story below the story to be
demolished and the demolishing work for the story to be demolished can be
smoothly progressed. 15 According to the invention as claimed in claim 3,
the similar effect to that of claim 1 or 2 can be obtained, and because the
roof is closely attached to the upper portion of the shield, the leakage of
noise or dust which is generated when demolishing the building from above
of the 20 story to be demolished to outside of the building demolishing
site can be prevented. The roof can shut off wind and weather, so that a
good working environment for the story to carry out the demolishing work
can be secured. Accordingly, the 25 demolishing work of the building is not
affected by the weather and the demolishing work can be progressed
smoothly. 



4~1 According to the inven~ion as claimed in c7_aim 4, the similar effect
to that or claim 3 can be obtained, and because 'the dray-nape is provided
on the roof, the rainwater poured on tr.e roof car, be co7..lected at the
drainage to be 5 uti 1~_zed nor ~,~~:terinc, tc treat dus t generated. by
tl-:e demolishing work of tl:e building. According to the invention as
claimed in claim 5, the similar effect to that of any one of claims 1-4 can
be obtained, and because the demolishing machine which is used 10 for
demolishing each story to be demo7_ished is lifted up er lifted down by the
crane which is attached to the shield, workability of the building
demolishing worlc can be improved. According to the invention as claimed in
claim 6, the 15 similar effect to that of any one of claims 1-4 can be
obtained, and because the demolishing machine which is used for demolishing
each story to be demolished is lifted up or lifted down by the frame
structure for loading and unloading which is provided on the story below
the story to 20 be demolished through the vertical hole inside the
building, there is no need to prepare a crane outside the building for
lifting up or lifting down the demolishing machine. According to the
invention as claimed in claim 7, the similar effect to that of any one of
claims 1-6 can be 25 obtained, and because the peripheral side wall of the
shield is utilized as the advertising medium, the shield  



45 which is uti7_ized as the advertising medium can generate an economic
effect through she building demolishing work period. According to tl~e
i:mention as claimed in ~:laim ~, the 5 sire~.lar effect ~o that of Gny one
of clai:r~s 1-7 can l~;e obtaiwed, and because the load detecting apparatus
is interposed on the rope, an excessive force which acts on the each rope
or the winch can be prevented. According to the invention as claimed in
claim 9, tl~e 10 similar effect to that of any one of claims 1-7 can be
obtained, and because the rnovable pulley is combined with the rope which
is connected to the shield, the force acting on the rope becomes small.
Thus, the shield can be ascended or descended by a winch which is smaller
in size 15 and has a lower performance. According to the invention as
claimed in claim 10, the similar effect to that of any one of claims 1-7
can be obtained, and because the force acting on the rope which is wound or
unwound by the winch becomes small in comparison 20 with the case where the
rope is not combined with the movable pulley, the load detecting apparatus
which is interposed on the rope can be of smaller in size and lower
performance. According to the invention as claimed in claim 11, 25 the
similar effect to that of any one ef claims 1-10 can be cbtained, and
because the shield is provided with the sway   



9:G control component 4Thich can limit the sway of zh~~ shield with respect
to the guide column by abutting on the surface of the guide colurnn, 1=re
s~~.ray can be suppressed. According to t:~e iruvention a:~ clairr;ed in
claim 12, 5 the similar eficct to that of claim ~1 c~:n be obta=..nec;, and
because the sway control component is provided 4JJ_th guide rollers which
are rollable up and down on the surface of the guide column, the shield can
be ascended or descended smoothly as guided a_l.or~g 'the guide column. 10
Accordii:g to the invention as claimed in claim 13, the similar effect to
that of any one of claims 1-7.2 can be obtained, and because the shield is
stably supported by the supporting member which is fixed on the guide
column, the building demolishing work can stably be carried out. IJ Effect
in Industry As mentioned above, the building demolishing method according
to the present invention is adaptable for dismantling a building,
particularly for a high building. 20   47 jw'hat is claimed is: 1. A
building demolishing method comprising: erecting guide columns at
predetermined intervals arouna G lateral periphery of a building to be
demolished; i assembling a spiel d whi ch is s~_idable up ,nd do~,ln as
guideC by guide colu~ms om a Ground or at a leveJ_ of a low story of the
building to surround the lateral periphery of the building; providing a
storing space in the shield adjacent to 10 the lateral periphery of the
building tc store a demolishing machine, and storing the demolishing
machine in the storing space; connecting a guide column member to an upper
end 



portion of the guide column by lifting up the guide column 15 membe r by a
crane which is attached to the shield to sequentially extend the guide
column upward, and covering a lateral periphery of an highest story of the
building by the shield which was sequentially ascended as guided along the
extended guide column; 20 a demolishing step which comprises: moving the
demolishing machine to a floor of the building, and demolishing the
building by the demolishing machine; and a descending step which comprises:
storing the demolishing machine in the storing space and descending the 25
shield to a next lower story, and removing the guide column member which is
at the upper end portion of the guide   4s column to lift down the guide
co~_umn member by the crane arid shortening the guide column downward
sequentially, after the demolishing step, wherein tree demolishing step and
the descending step 5 are repeated a Jredetermined slumber cf times. 2. The
building demolishing method as claimed in claim 1, wherein the demolishing
machine is provided on a lower story below a story to be demolished in the
building, L0 to demolish the story to be demolished. 3. The building
demolishing method as claimed in claim 1 or 2, wherein a roof is closely
attached to an upper portion of the shield when demolishing the building.
15 4. The building demolishing method as claimed in 



claim 3, wherein the roof comprises a drainage. 5. The building demolishing
method as claimed in 20 any one of claims 1-4, wherein the demolishing
machine which is used for demolishing each story to be demolished is lifted
up or lifted down by the crane. 6. The building demolishing method as
claimed in 25 any one of claims 1-~l, wherein the demolishing machine which
is used for demolishing the each story to be   49 demolished is lifted up
or lifted down by a frame structure for loading and unloading which is
prcvided on the lower story below the story to be demolisrcd -hreugh a
vertical hole inside the building. 5 7. The i:~uilding demolishing method
as claimed in any one of claims 1-6, wherein a peripheral side wall of the
shield is utilized as an advertising medium. l0 8. The building demolishing
method as claimed in any one of claims 1-7, wherein the shield is ascended
or descended by winding or unwinding a rope which is connected to the
shield using a winch, a load detecting apparatus being provided for 15
detecting a force which acts on the rope. 9. The building demolishing
method as claimed in any one of claims ~.-7, wherein the shield is ascended
or descended by winding or unwinding a rope which is connected 20 to the
shield using a winch, a movable pulley being combined with the rope so as 



to reduce a force which acts on the winch. 10. The building demolishing
method as claimed in 25 any one of claims 1-7, wherein the shield is
ascended or descended by winding or unwinding a repe which is connected
5O to the shield using a winch, a load detecting apparatus being interposed
on the rope for detesting a force which acts on the ro:~e, and a movable
pulley 'N~eing combined w.th the rope so as to reduce 5 a force which acts
on the winch. 11. The building demolishing method as claimed in any one of
claims 1-10, wherein the shield is provided with a sway control component
which can limit sway of the shield 10 with respect to the guide column by
abutting on a surface of the guide column. 12. The building demolishing
method as claimed in claim 11, wherein the sway control component is
provided 15 with a guide roller which is rollable up and down on the
surface of the guide column. 13. The building demolishing method as claimed
in any one of claims 1-12, wherein a supporting member_ is 20 fixed on the
guide column to make 'the supporting member support the shield during a
demolishing work of each story to be demolished. 25 



.A3`.AFsl.A3u`.A3`.A3s.A Y.AFY.A.A Y.A E.A32.A sl.A3aE.A
E.AFsl.AFY.AFl.AFY.A3`.AY;.AF.AYY.AFY.AYY.A3.A3Y.AY.A sl.A3as.A3sY.A `.As.A
2.A 2.AFs.A `Y.AE.A.A .A NY.AFl.A3sl.AF;`.A asY.A Y.AF.A3sl.AYY.A
E.A3r/FGHtwW 1a$
ES}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]cRa]cRa]ca]ca]ca]ca]ca!S* 3 [ \ w
({|bc45}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Lj>?ABmnor!""i"j"""""""}xsnid_Z]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca!""-#.#/#7#8#V#W#$$$A$\$]$v$$$c%%%&K&&&&'>'}'''6(7(;
(}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!;
(<(u(v(y(z(((((()***++,,-T-m----.M........}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
.2/m///0N0001O1112>2{2~22222243q33344D4z444'5d5|wrmhc^Y]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca!d55556*6+6O67U777/808E8J8y8888999;
<<<==t=u====}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!========>#>'>/>0>r>s>>>>>>5??
?
@A\B_BBBBBCCC}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!CCLCMCCCCCCF
HHCHDHIHHHHHHHHIMIIIIII5JFJGJrJJ|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a!JJJ/KLEL|
LLLMMMMMMMN
N0NkNNNNNNNNNNuOOOP3PmP}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!mPPP
QFQQQQRRRuRRRR,SLSSSSSTTTUUU;
U<UEUgUUUUV|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!VEVrVVVW-W^W}WWWWXXX2X3XCXVXXX
X6YAYpYqYyYYYZ9ZrZZZ}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!ZZ+[g[[[[\I\\\\\\\
]]]]*]6]s]]]]"^$^)^9^m^^^^&_}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!&_2_f___`!`J`
````aaaaaaaaaaaaZb[bbccd2efff}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!ffffffgggg+g
,g/g`gggg=h>hShThhhhhiiijkkRlUl{m}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!{mmmmmmm
mmm\nqnrnn
rrrrcrdrrrrrssss5s6sAsBsEsFs}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!FsKsLsMsVsWss
sss)tZvwwxx;
x=xzx{xxxxxxz{'}*}}}~M~h}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!h"QRTU]
L0l/d=@}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!@QTst!%&9:?CLM@BCDtueg}xrmhc^Y]ca]
ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca! +FFG
!"TV|}}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!xy|}mU(CEOP\}xsnid_Z]]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca!\]7eQ
H&)\]}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!L[\kl|}s)*404u}xsnid_Z]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca!IPNwy"dg}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!NOwxbc}xsnid_Z]]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca!cxz73^_L/dD|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!D}3H}+j1lV1
h"}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!"^^I_bUBKid~_Iv{vqlgb]X]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]caV]ca]ca]ca]c
a]ca]ca]ca!v-g
K?uA}ZloZm}xsnid^Y]]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!m4gN+eNeiS`a$|wrlgb]X]ca]ca]ca
]ca]c^a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca!$`Op!WCy.g<w&}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!&\TX=|4:=S
*fSf|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!<uX[P"S)Z)d9:f}xsnid^Y]]ca]c^a]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!fh9r&W!L~LU N
}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!   M&W!L~LU N
}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca/FGHiK-`$S10%&'()-#10%&'()-``10%&'()-:10%
&'()-310%&'()-l`10%&'()-``10%&'()-HtwiK-F#10%&'()-&
10%&'()-310%&'()-10%&'()-10%&'()-F@10%&'()-:10%&'()-WiK-/10%&'()-'M!10%&'()
-3-10%&'()-%S10%&'()-#!10%&'()-! 10%&'()-  10%&'()-
1ai_UK/10%&'()-101010`910%&'()-3l7@ 10%&'()-y510%&'()-310%&'()-1
10%&'()-cB_UK/10% SY3z#10% 



&'()-Yz#10%p&'()-s XiYz#10%&'()-s Yz#10%&'()-s XYz#10%&'()-sss10%&'()-$
E(ScE;11010s9 10%&'()- F/#10%&'()- aF/#10%&&&'()- F%"10%&'()-
pF%"10%**&'()-Y3z#10%&'()-w  +~uT311 Ff#10%&'()- XiFf#10%%%&'()-
Ff#10%&'()-kFf#10%868&'()- "10%&'()-,``10%&'()-10~(zl^P1`s10%&'()- 103#3#
103#3# 103#3#!f3/#10%3#3#&'()- !k3/#10%88&'()-
Ff#10%M&'()-!Ff#10%&'()-cVoz[9^P1!t3%#10%AA&'()-F3m"10%&'()-!XF3m"10%%%&'()
-Yz#10%x&'()-s!SV Yz#10%  &'()-s!DYz#10%&'()-sozrS1!H#10%&'()-s`10%&'()-
10AA 10AA 10AA!t 3/y#10%AA&'()- !t3/y#10%AA&'()-
3%#10%&'()-L0z[9rS1!H!k3%#10%88&'()-Fz#10%&'()-`!Fz#10%{m{m&'()-`!IFz#10%&'
()-`!SFz#10%  &'()-`#10%&'()-0jDb@!H!k!;
`3f#10%((&'()-s10%(&'()-1010103/#10%&'()- !a3/#10%..&'()- 3%#10%U&'()-V
!zX9b@!H &#10%&'()-s!f &#10%F(F(&'()-s
3l"10%(&'()-!D3l"10%$$&'()-!3f#10%&'()-!@$3f#10% (
(&'()-!""""""/#$bC!HM!10%&'()- 10%&'()-10%&'()-s10%&'()- 10( 10(
10(9@10%(&'()-$A$v$$$c%%aBbC!H%10%&'()-!IY " "10%&'()-, :!10%&'()-9
10%&'()-F@10%&'()-Yf'10%&'()-%%&K&&&&dEbC!H1@10%&'()-/
10%&'()-F-m"10%&'()-+'!10%&'()-):!10%&'()-'
10%&'()-&'>'}''''''xmbC!Hs10%<&'()- 10 10
109!10%&'()-F7#10%&'()-5G10%&'()-3f10%&'()-'(8))b**}+wX6mbC!!f&#10%Z`Z`&'()
-  Y#10%<&'()-!a Y#10%U<U<&'()-! 3#10%}}&'()-!X`
3#10%LL&'()-!3#10%<<&'()-}+++,,,,,,}oaS4!`10%(&'()- 10PP 10PP
10PP!\1#10%PP&'()-z!\1#10%P<P<&'()-zx/i10%<&'()-&#10%&'()-,-T-m---.dEaS4!`1
010%(&'()-'!10%(&'()-10%(&'()-4 



10%(&'()- :10%(&'()-10%(&'()-.M....2/m/dEaS4!`109g 10%(&'()-F-10%(&'()-FS
10%(&'()-`'!10%(&'()-l 10%(&'()-y!10%(&'()-m///0N000dEaS4!`10+'!10%(&'()-'
10%!&'()-&10%(&'()-F$Z"10%(&'()- ":!10%(&'()-, f10%(&'()-01O1112>2dEaS4!`10
7l"10%(&'()-5!10%(&'()-3 10%(&'()-1 10%(&'()-/z10%(&'()-
-&10%(&'()->2x2y2z2{2~2222bC!`1s9!10%(&'()- 10%(&'()-s10%(&'()-10%(&'()-
10( 10( 10(s9 10%(&'()-243q33344dEbC!`1
10%(&'()-`10%(&'()-10%(&'()-s-10%(&'()-
10%(&'()-10%(&'()-4D4z444'5d5dEbC!`13&$m"10%(&'()-F" 10%(&'()-s@
M!10%(&'()-L`10%(&'()-l10%(&'()-3y10%(&'()-d55556O67dEbC!`1s/M!10%(&'()-
-l"10%(&'()-+`10%(&'()-)`10%(&'()-'10%(&'()-&10%(&'()-7U777777y88_@!Yg#10%n
&'()-!DYg#10%&'()-10%&'()- 10( 10( 10(9M10%(&'()- 7#10%(&'()-899k::;
;wU6_@!3#10%&'()-L!tD3#10%AA&'()-L!p3#10%==&'()-L!t3#10%AHAH&'()-L!
Yg#10%[[&'()-!NV Yg#10%&'()-;<<======~_=!!#10%&'()-s10%(&'()- 10 10
10910%&'()- 3/Y"10%`&'()-!p3/Y"10%==&'()-==>>>>5?z[<~_=!10%(&'()- 10%&'()-
!I <10%)()(&'()- !I<10%)()(&'()-  #10%(&'()-!#10%hh&'()-5??
@@AAYBZB}[<2=!10(  /#10%(&'()- !X /#10%8>8>&'()-  %,#10%(&'()-!f
%,#10%F(F(&'()-39"10%(&'()-!Xd39"10%8(8(&'()-ZB[B\B_BLCCPDDiG=!10(  !k
3y#10%88&'()-!k3y#10%88&'()- #10%&'()-!#10%&'()-10%&'()-10(10(DEFnFFG
HzX6G=!10!k 3/#10%88&'()- !a3/#10%.!.!&'()- 3y#10%5&'()-!t?
3y#10%AA&'()-!k3y#10%88&'()-! 3y#10%&'()- HHH
HHIHHHHxY:!10!10%(&'()-10%(&'()- 10%(&'()-10%(&'()-10%(&'()- 1088 



1088 1088HIMIIII5JdExY:!10!Ff#10%(&'()-s10%(&'()-10%(&'()-y
10%(&'()-10%(&'()-10%(&'()-5JrJJJJ/KLdExY:!10!%M!10%(&'()-F$"10%(&'()- "
10%(&'()-, 10%(&'()-9:!10%(&'()-Y:!10%(&'()-LEL|LLLMMMdExY:!10! 7
10%(&'()-5310%(&'()- s310%(&'()-1s10%(&'()-/10%(&'()-
-F10%(&'()-MMMMMMMMM0NbC!10!!10%&'()- 10%&'()-10%&'()-s10%&'()- 10( 10(
10(s9 10%(&'()-
0NkNNuOOOPdEbC!10!910%&'()-FM10%&'()-l@#10%&'()-s'!10%&'()-`!10%&'()-
10%&'()-P3PmPPP QFQdEbC!10!)'!10%&'()-''!10%&'()-%10%&'()-Y$10%&'()-"
10%&'()-, 10%&'()-FQQQQRRRuRdEbC!10!y510%&'()-3M10%&'()-
1z10%&'()-/g10%&'()-F-- 10%&'()-+ 10%&'()-uRRRRRRR,SLSbC!10! @10%&'()-
10%&'()-10%&'()- 10 10
10s9'!10%&'()-Fl7z#10%&'()-LSSSSTUEUdEbC!10!Fs10%&'()-YS10%&'()-
10%&'()--#10%&'()-:!10%&'()- 10%&'()-EUgUUUUVEVdEbC!10!)10%&'()-
't10%&'()-%:10%&'()-Y$!10%&'()-3"'10%&'()-,
10%&'()-EVrVVVW-W^WdEbC!10!510%&'()-3
10%&'()-110%&'()-/10%&'()-F-10%&'()-+10%&'()-^W}WWWWWWWXbC!10!
10%&'()-10%&'()-10%&'()- 10 10
10910%&'()-F7f10%&'()-XCXVXXXX6YdEbC!10!l:!10%&'()-y 10%&'()-
10%&'()-10%&'()- 10%&'()-:!10%&'()-6YAYyYYYZ9ZdEbC!10!"t10%&'()-, 10%&'()-
910%&'()-Fs10%&'()-YS"10%&'()-`z10%&'()-9ZrZZZZ+[g[dEbC!10!F-!10%&'()-+s10%
&'()- )10%&'()-' 10%&'()-% 10%&'()-Y$g#10%&'()-g[[[[\I\\\\dE:/ 10 



10 s910%&'()-F3710%&'()- ,510%&'()-310%&'()-1 10%&'()-
/10%&'()-\\\\\*]6]s]xY:/ 10"10%&'()-10%&'()- 10%&'()-
10%&'()-!10%&'()-10%&'()- 10s]]]])^9^m^dE:/ 10  Y10%&'()-lfT10%&'()-s
10%&'()-  10%&'()-10%&'()- 10%&'()-m^^^^&_2_f_dE:/ 10
'10%&'()-%10%&'()-Y$#10%&'()-  3"10%&'()-@ 10%&'()-L 10%&'()-f___`!`J``dE:/
10 5@10%&'()-310%&'()-/z10%&'()-F-#10%&'()-  +S10%&'()-)10%&'()-````````a`>
10!Ie F#10%&'()- F#10%YhY&'()-`10%&'()- 10 10
109:10%&'()-F7#10%&'()-abbcdd2e}[<`> 103%#10%&'()-!p3%#10%==&'()-F
"10%&'()-!XF "10%%%&'()-F#10%h&'()-!XF#10%%%&'()-2e f}f~ffff/grP>
103%#10%!#10%&'()-10%&'()- 10FF 10FF 10FF!y 3/"10%FF&'()- 



!p3/"10%==&'()- /gghhiijwX6P>
10!SY&#10%&'()-lg#10%}&'()-`!NRlg#10%//&'()-`!Dlg#10%&'()-`!Ilg#10%&'()-`!#
10%&'()-jjkOlPlQlRlUl<mrS1 !#10%&'()-10%&'()- 10 10 10!X Y/#10%&'()-
!aY/#10%&'()- Y&#10%&'()-<m{m\nnzo:pip}[9rS1
!!Fl#10%{{&'()-!kFl#10%%%&'()-!pFl#10%**&'()-
l"10%&'()-!Nl"10%&'()-#10%&'()-ipq rrr rrrrP1 !!Fl#10%{{!Cy#10%&'()-
10%&'()- 10 & & 10 & & 10 & &!f Fl#10% &
&&'()-!kFl#10%%%&'()-rMss)tusuvzX6P1
!!\HYg#10%&'()-L!\Yg#10%&'()-L!IYg#10%&'()-LY"10%O&'()-!SQY"10%&'()-!
y#10%&'()- vZvAwwwwww`xrS1 !W#10%&'()-10%&'()- 10"" 10"" 10""!k
Y/#10%""&'()- !aY/#10%&'()- Yg#10%&'()-L`xxyy8zz{zX6rS1 !!fF&#10%
&'()-!Yz#10%00&'()-`!NVYz#10%&'()-`!N
Yz#10%&'()-`!XYz#10%&'()-`#10%B&'()-{{|$}%}&}'}*}~rS1 !"10%&'()-10%&'()- 



10 & & 10 & & 10 & &!f Y/#10% & &&'()- !\Y/#10%&'()-
F&#10%&'()-~M~28hBzX6rS1 !!kY/Z"10%&'()- ! Yz#10%::&'()- !a Yz#10%&'()-
!\Yz#10%""&'()- !XYz#10%&'()-  "10%?&'()-B"]uV7 !!s 10%&'()-
10%&'()-s10%&'()-10%&'()- 10   10   10  !y Y/Z"10%  &'()- ]LaBuV7 !!s&
10%&'()-!L10%&'()-f10%&'()-f 10%&'()-!10%&'()-s 10%&'()-0ldEuV7
!!sF#z#10%&'()-!10%&'()- :!10%&'()-`10%&'()-  10%&'()-310%&'()-/ddEuV7
!!s0M!10%V&'()-3-#10%&'()-,10%&'()-&*-10%&'()-'10%&'()-%Z10%&'()-:;<=@#5_=
!!!I Yg#10%&'()-s!IYg#10%HH&'()-s10%&'()- 10 10 109
10%&'()-37!10%&'()-5t=u[^<_=
!!!p3&#10%==&'()-!p3&#10%==&'()-YL"10%&'()-!NYL"10%&'()-Y10%&'()-Yg#10%&'()
-sgrP1  S#10%b&'()-!S#10% b 



b&'()-10%b&'()- 10== 10== 10==!p33"10%==&'()-!fV33"10%33&'()-+F%}[9rP1
!a%#10%{b{b&'()-!k%#10%FF&'()-F-#10%b&'()-!SF-#10%mm&'()- #10%&'()-!I
#10%cbcb&'()-&rP1 #10%&'()-!#10%&'()-s10%(&'()- 10 10 10!k
3#10%&'()-!yx3#10%bb&'()-m}[9rP1 ! %#10%((&'()-!pd %#10%PP&'()-3$10%(&'()-
"10%(&'()-!X3Y"10%8Q8Q&'()-z!X3Y"10%8(8(&'()-zUrS4 s 10%&'()-`
10%&'()-s10%&'()- 10K(K( 10K(K( 10K(K(!k /#10%K(K(&'()- !p /#10%PP&'()-
(7edErS4 s
103F10%&'()-3S-10%&'()-ss!10%&'()-"10%&'()--10%&'()-s10%&'()-eQdErS4 s
10s'10%&'()-% 10%&'()-3$f#10%&'()-s" 10%&'()-, :!10%&'()-& 10%&'()- HdErS4
s 10310%&'()-110%&'()-/M!10%&'()-3-#10%&'()-+310%&'()-) 10%&'()-#$%&)b@
s!W#10%&'()-s10%&'()- 



10 10 10s9Y 10%&'()-3710%&'()-510%&'()-L4s`y}^<b@ !S3&Y"10%
&'()-FFz#10%C&'()-!IFFz#10%&'()-Ff#10%&'()-!DFf#10%>>&'()-#10%^&'()-yrS1
!"10%&'()-`10%(&'()- 10.c.c 10.c.c 10.c.c!a 3/#10%.c.c&'()- !\3/#10%))&'()-
3&Y"10%&'()-4!uIz[9rS1 !!a
%#10%A(A(&'()-3&"10%[&'()-!S`3&"10%33&'()-!I3s#10%)`)`&'()-
!I3s#10%)()(&'()- "10%(&'()-PN}^SH= !! 10( 10( 10(/ 10%(&'()- / 10%(&'()-
!p /10%P(P(&'()- !a /10%A(A(&'()-  %#10%&'()-z[9SH= !!D 3#10%KOKO&'()-
#10%&'()-s!N`  #10%UOUO&'()-s!\  #10%cOcO&'()-s!S
#10%ZOZO&'()-ss10%O&'()-"abcd}[M?1  



10OO 10OO 10OO!y/#10%OO&'()-l !t/#10%{O{O&'()-l %!10%O&'()-!X%!10%__&'()-
3#10% &'()-dgPMYzX6M?1
10!XH3f#10%8(8(&'()-!X3f#10%8d8d&'()-!SC3f#10%33&'()-!S
3f#10%3)3)&'()-!D3f#10%$($(&'()-10%(&'()-Yuu}[<21  10
31#10%&'()-!fC31#10%F(F(&'()-!y  (#10%YY&'()-!t (#10%TT&'()-&+!10%(&'()-
3f#10%&'()-7fD1  10!a 3f#10%AA&'()-!aR 3f#10%AA&'()-!f
3f#10%FF&'()-!a3f#10%AA&'()-10%(&'()-10103}[M?1  10TT 10TT 10TT!t
/y#10%TT&'()- !t /y#10%T(T(&'()-   $y#10%k&'()- !p $y#10%P(P(&'()-
"10%(&'()-t}^<M?1  10TT!\F3#10%&'()-sFLS#10%&'()-!XFLS#10%&'()-
fZ"10%@&'()-!fZ"10%**&'()-s10%&'()-zXJ<1  10TT 10   10  !fF8#10%
&'()-6@10%&'()-!a F3#10%VV&'()-s!XQF3#10%&'()-s!k F3#10%%+%+&'()-sL/uV71 



10 10%(&'()-ss10%(&'()-ss10%(&'()- 10%(&'()-10%(&'()-`10%(&'()- 10
/dD}dE71  10 F10%(&'()-3Sf#10%(&'()-`10%(&'()-l10%(&'()-y
10%(&'()-10%(&'()-}3HdE71  10  -10%(&'()-%- 10%(&'()-3$#10%(&'()-
"10%(&'()-, 10%(&'()-9 10%(&'()-H}+jdE:/ 10( 10(s9- 10%(&'()-
7#10%(&'()-5m10%(&'()-3M!10%(&'()-1- 10%(&'()-/S10%(&'()-1lxY:/
10(`!10%<&'()- 10%<&'()- 10%<&'()- 10%<&'()- 10%<&'()-10%<&'()- 10(VdE:/
10(3"&!10%<&'()-@ 10%<&'()-`10%<&'()-Y10%<&'()-3f10%<&'()- 10%&'()-1hdE:/
10(-#10%<&'()-+10%<&'()-)M10%<&'()-(10%<&'()-&@10%<&'()- &$10%<&'()-"^dE:/
10< 10<910%<&'()-7'10%<&'()-5
10%<&'()-3&!10%<&'()-1S10%<&'()-/10%<&'()-^oM+/!k #10%__&'()- !f
#10%Z<Z<&'()- !  #10%&'()-!\   #10%P P &'()-!f #10%ZZ&'()-10%<&'()-
10<^I\]^_wi[M/!k #10%__&'()-  10dd 10dd 10dd!p  1"10%dd&'()-!a
1"10%U<U<&'()-!~ ("10%roro&'()-y!tW ("10%h<h<&'()-y_bU B}^<M/!k
#10!XFl@#10%8(8(&'()- FZ"10%(&'()-!XFZ"10%8(8(&'()-
!10%&'()-!!10%((&'()-10%(&'()-K5id}^SH=k #10! 10( 10( 



10( 9G10%(&'()-! /y#10%((&'()- &#10%&'()-!p &#10%P(P(&'()-
Fl@#10%0&'()-~z[9SH=k #!SFY"10%3(3(&'()-3$10%&'()-s!\ 3$10%<(<(&'()-s!a
3$10%AA&'()-s!X3$10%8(8(&'()-s10%(&'()-_ }[M?1k 10F(F( 10F(F(
10F(F(!f37#10%F(F(&'()-  510%(&'()-!~ &#10%^L^L&'()-z!t
&#10%T(T(&'()-zFY"10%(&'()-Iv-dEM?1k 10F(F( 10#10%&'()-m10%&'()-  &10%&'()-
10%&'()--10%&'()-10%&'()--g KdEM?1k 10F(F( 10l 10%&'()-Fyz#10%&'()-
10%&'()-  10%&'()-10%&'()-10%&'()-?udEM?1k 10F(F( 10(10%&'()-&10%&'()-Y9$
10%&'()-F"10%&'()-  S y10%&'()-`s10%&'()-A}dEM?1k 10F(F( 10310%&'()-
110%&'()-/!10%&'()-F-!10%&'()-+10%&'()- *10%&'()-ZijklobCk 10F(F(
1t10%&'()-s10%&'()- 10 10 



10910%&'()-F7m"10%&'()-5 10%&'()-ZmdEbCk 10F(F(
13f10%&'()-s10%&'()-10%&'()-s10%&'()-s9!10%&'()-` L!10%&'()-4gdEbCk 10F(F(
1% 10%&'()-3$"10%&'()- "10%&'()-, 10%&'()-s9310%&'()-F10%&'()-N+edEbCk
10F(F( 13@ 10%&'()-/10%&'()-3-!10%&'()-+S10%&'()-)10%&'()-' 10%&'()-eb@k
10F(F( !NFf#10%&'()-`10%&'()- 10 10
10s910%&'()-37`!10%&'()-510%&'()-N}[9b@k 10F!pF%#10%**&'()- !aF%#10%&'()-
Y3z#10%&'()-!IY3z#10%&'()-Ff#10%&'()-!NMFf#10%&'()-NbcdeirS4k 1
s10%(&'()-10%(&'()-s10%(&'()- 10** 10**
10**!pF1$10%**&'()-!tRF1$10%..&'()-S$dErS4k 1
s10l`10%(&'()-y10%(&'()-`10%(&'()-310%(&'()-s
10%(&'()-sM!10%(&'()-$`OdErS4k 1 s10 "10%(&'()-,
10%(&'()-s910%(&'()-310%(&'()-3S#10%(&'()-`:!10%(&'()-Op!WdErS4k 1
s10310%(&'()-110%(&'()-/10%(&'()- -$10%(&'()-s%M!10%(&'()-3$ 10%(&'()-WCbCk



1 s1`9!10%(&'()-10%(&'()- 10( 10( 10(s910%(&'()- 7,
10%(&'()-5`10%(&'()-Cy.gdEbCk 1 s1s10%(&'()-s10%(&'()-S
10%(&'()-10%(&'()-`10%(&'()-s 10%(&'()-g<dEbCk 1
s1&10%(&'()-3&$10%(&'()-sY9!10%(&'()- f
10%(&'()-s10%(&'()-s10%(&'()-<w&\dEbCk 1 s11 10%(&'()-/10%(&'()- -@
10%(&'()-+ 10%(&'()-):!10%(&'()-' 10%(&'()-QRSTXxmbCk 1 s110%&'()- 10( 10(
10(9 10%(&'()-37#10%(&'()-510%(&'()-310%(&'()-X=]|z[<mbCk
1YM!10%&'()-Fm"10%&'()-!IFm"10%&'()--#10%&'()-!, -#10%
&'()-!-#10%&'()-|4789:=uj_@k 1s10%&'()- 10 10 10F-10%&'()-!V& 10%&'()-`&
10%&'()-`F9$10%&'()-=S*fdEj_@k 1 10%&'()-"10%&'()- 10%&'()-s10%&'()-
10%&'()- 10%&'()-fSfdEj_@k 19  



10%&'()-F:!10%&'()-FfS10%&'()-s10%&'()-lG10%&'()-y 10%&'()-f<dEj_@k
1/10%&'()-3-10%&'()-%:!10%&'()-F$10%&'()- " 10%&'()- , 10%&'()-<uUVWXdYNCk
1 10 10 10910%&'()-37#10%&'()-5M!10%&'()-  310%&'()-110%&'()-X[PdEYNCk 1
10%&'()-@10%&'()-10%&'()- '10%&'()-Z10%&'()-10%&'()-P"SdEYNCk 1 @ `10%&'()-
910%&'()-Yf10%&'()-s 10%&'()-10%&'()-y10%&'()-)ZdEYNCk 1 Y- 10%&'()-
+10%&'()-'@10%&'()- &10%&'()-Y9$10%&'()- "z 10%&'()-)ddYNCk 1 10 10
109410%&'()-Y7 10%&'()-  510%&'()-110%&'()-/ 10%&'()-fhdEYNCk 1
10%(&'()-10%(&'()-10%(&'()-s10%(&'()-s9!10%(&'()-10%(&'()-9r&dEYNCk 1
3&$F10%(&'()-3"Y10%(&'()-@
10%(&'()-L:!10%(&'()-l10%(&'()-3y3"10%(&'()-&W!LdEYNCk 



1 1z10%(&'()-/10%(&'()- -10%(&'()-+M!10%(&'()-)10%(&'()-(10%(&'()-L~bCk
110%&'()-10%&'()- 10( 10( 10(9M!10%(&'()- 7!10%(&'()-510%(&'()-LUdEbCk
1'!10%&'()-10%&'()-10%&'()-:!10%&'()-m10%&'()-  10%&'()-U N  dEbCk
1F9$!10%&'()-F"10%&'()-S 10%&'()-l10%&'()-FyZ"10%&'()-:!10%&'()-   MdEbCk
11`10%&'()-/ 10%&'()-3-M!10%&'()-+`10%&'()-*10%&'()-,&10%&'()-MdEbCk
11`10%&'()-/ 10%&'()-3-M!10%&'()-+`10%&'()-*10%&'()-3710%&'()- Normal"
"Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Paragraph Font$)z/4:[?EJOTY]cQiot&z<%c^kdS9W
"$&(*,.02468:<>@BDFHJLNPRTVXZ\^`bdfhjlnS";(.d5=CJmPVZ&_f{mFsh@\cD"vm$&f
H~o0!$%&'}+,.m/0>224d578;=5?ZBD
HH5JLMM0NPFQuRLSEUEV^WX6Y9Zg[\s]m^f_`a2e/gj<miprv`x{~B]5eydY/}H^_-eN$OWCg<X
|=ff<XP&LU    !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijk6Times New
RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnop 


