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TITLE OF THE INVENTION
A METHOD OF CONSTRUCTING COLUMN IN A CONCRETE REVERSE

PLACING METHOD

BACKGROUND OF THE INVENTION

Phis invention relates to a method of constructing
column in a concrete reverse placing method to be applied
when a subsurface structure -is constructed according to the
concrete reverse placing method.

A concrete reverse placing method has been known, in
this method, in case where a relatively_bi§ scale subsurface
structure is constructed, digging work is executed from a
grouﬁd surface to a lower hand steé by step, and a structure
is constructed every story digged for the underneath.

In this concrete reverse placing method, as shown in
Fig.16, firstly, the ground is digged to a predetermined
depth so as to form a hole, end a pile 41 is made by placing
concrete in the hole. Next, a steel frame material 43-
extending above ground is inserted and disposed in the pile
41 of the hole digged, thereafter the hole is refilled. On
this occasion, the ground is stabilized by an earth retaining
wall 44. 1In this.way, digging work is executed starting from
the ground surface step by step, being supported by the steel
frame material 43. Construction work is executed, starting

-
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this method, in case where a relatively big scale subsurface structure
constructed, digging work is executed froma ground surface to a | ower

firstly,
hol e,
frame materi al

pile

forma

from constructing a slab 45a of the grand floor, and continu-
ing to construct a slab 45b of the first basement floor,
then a column 46a between the grand floor andlthe first
basement floor, a siéb 45¢ of the second basement floor, and.
a column 46b between the first basement floor and the second
basement floor.

In this concrete reverse placing method, hoﬁever, while
digging work is.executed step by step, works of a form,

reinforcing bars, concrete placing for the slab 45 are exe-

is
hand

.step by step, and a -structure i s construct YeLy_ St ot e iged for the
underneath. In this concrete reverse placingd| feth %A in Fig. 16,
the ground is digged.to a predeterm

and a pile 41 is made by placing concrete in the hol'e. Next, a steel
43 extending above ground is inserted and disposed in the

cuted, and after thése works are finished, works:-of a form, -

reinforcing bars, and concrete placing for the column 46
should be executed making use of the sﬁeel frame material 43.
Therefore, its work routine is extremely complicated, and in
particular, the construction of the columns is troublesome,
this point becomes a defect. Therefbre, simplification of
the column construction work in the concrete reverse placing

method is strongly desired.

An object of the present invention is to provide a

method of constructing column in a concrete reverse placing
method capable of making the construction work of columns in
the concrete reverse placing method simplified, taking the

above-mentioned circumstances into consideration.

SUMMARY OF THE INVENTION .
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41 of -the hole di gged, thereafter the hole is refilled. On this occasi on,
the ground is stabilized by an earth retaining wall 44. In-this way, S

. digging work is executed starting fromthe

bei ng supported by the steel

—grourd-surFace=st ep by step,

FEPLACED

executed, starting 2

frame materi g Mﬂf*&m%w@EMTmmkls

The 1lst inveﬁtion of the present invention comprises a
method of constructing columns in a concrete reverse placing
method wherein when a subsurface structure is constructed by
said concrete reverse placing method, pits are formed in a
ground from a ground surface, a hardening material with time
is placed in a deep portion of said each pit so as to con-
struct an underground piles, columns are built up and con-
nected with said underground piles, said method further com-
prising:

inserting.a steel pipe calumn having a steel pipe_body
provided a leg portion for .connection at the lower end of
said steel pipe body, projecting the underneath of said steel
pipe body, into éaid pit;

inserting said leg portion for connection of said steel
pipe column into said hardening material with time of said
underéround pile, which is not yet hardened; and

fixing said steel pipe column by said -underground pile
through said leg portion for connection so as to construct
said column. “

Sinée the steel pipe column is built up so as to fix
the leg portion for connection by the underground pile, it is
not necessary to insert the steel pipe body portion into the
hardening material with time which is not yet hardened of the
underground pile. Therefore, there is no fear of occurrence

of big insertion resistance as the case where the steel pipe
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. between the grand floor and the first base

fron1cohstructing'a sl ab 45a of the grand floor, and conti nu-

construct a slab 45b of the first basenen

s Ehept Had g‘g

second basenent floor, and a colum 46b'b meenﬁdntjjfﬁ
and the second basenent floor. In thi.s co TS S e

D

ing to

then-a colum 46a

45¢c of the

agenent fl oor
¥ing met hod,

however, while digging work is executed step by step, works of a forn1

relnforC|ng bars, concrete placing for the slab 45 are exe-

body itself is inserted into the hardening material with time

of the underground pile when the steel pipe column is built
up. For this reason, it is possible to easily dispose the
steel pipe column in the underground. In this way, the steel
pipe column built up in the pit, fixing the leg portion for
.connection by the hardening material with time of the upder-
ground pile, immediately functions as a column. Therefore,

according to the present invention, a column which is a steel
pipe column can be easily built up when the subsurface struc-
ture 1 is constructed by a concrete feverse placing method. -
Then, the work of arrangement of a form or the like for
placing concrete for columns, which is necessary in a conven-
tional method, is omitted, thereby the whole work routine in
the construction of the subsurface structure 1 is made sim-
plified in the proportion to the simplification of the con-
struction work of the column, and the construction period is
shortened.

The 2nd invention of the present invention comprises'
the method of constructing columns in said concrete reverse
placing method as set forth in the 1lst invention wherein in
case where said pit is filled with a stable liquid, said
steel pipe column is inserted into said pit filled with said
stable liquid while buoyancy acting on said steel pipe column
is being adjusted so as to prevent flotage at the time of

insertion of said steel pipe column into said pit.
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cuted, and after these works are finished, works of a form reinforcing
bars, and concrete placing for the colum 46 shoul.d--beexecut ed naking use
.of the steel frame material 43. Therefore, its: work: routlne dsnextremely
conplicated, and in particular, the constructiion of-ﬁheggabunns k'S

troubl esonme, this point becones a defect. Thefe?ﬂfe—“ﬁ+ﬁp%+++baﬁlOn of the
col umm construction work in the concrete reverse placing method is
strongly. desired. An object of the present invention is to provide a

Then,  the steel pipe column can be inserted into the
pit, sinking in the stable liquid, without floating up by
buoyancy. For this reason, even if the pit is filled with
the stable liqﬁid for the preservation of the pit in a poor

. ground or the like, the steel pipe column, which inside is
still empty (that is, which is not filled with the hardening
material with time, such as concreté), can be built up with-
out the obstacle of buoyancy, thereby certainty concerning
the execution of the colum in the subsurface structure is
increased. '

The 3rd invention of the present invention comprises
the method of constructing columns in said concrete reverse
placing method as set forth in the lst invention wherein said
steel pipe column is fixed by said underground pile, there-
after a hardening material with time is placed inside said
steel pipe body so as to £fill therewith, said hardening
material with time filled is made a part of said column.

Then, the steel pipe column is light so that it is éasy
to deal with the steel pipe column when it is carried and
lifted before it is built up into the underground since the
inside thereof is empty at this time. After disposing it
into the underground and the hardening material with time is
hardened, it is possible ﬁo'retain a big strength by the
hardening material with time united with the steel pipe body.

As a result, the underground structure can become to be
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met hod of constructing colum in . a concrete reverse placing nmethod capabl e
of 'maki ng the construction work of colums in the concrete reverse placing
. method sinplified, taking the above-nenti oned circunstances into

consi deration. SUVMARY OF THE | NVENTI ON 3
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further firm structure state.

The 4th invention of the present invention comprises a
method of building columns in a concrete reverse placing
method wherein in case where a subsurface structure is con-
structed by said concrete reverse placing method, pits are
formed in a ground from a ground surface, a hardening materi-
al with time is placed in a deep portion of said each pit so
as.to construct an underground pile, and columns are built up
and connected w1th said underground plles, said method fur-
ther compr1s1ng.

a steel pipe column having a steel pipe body, filling
said inside of said steel pipe body with a hardening material
with time, closing a loﬁer end portion of said steel pipe
body so as to block inside and outside of said steel pipe
body, providing a leg portion for connection projecting the
underneath of said steel pipe body at a lower end of said
steel pipe body;

using said steel pipe column as said column;

inserting'said steel pipe column in said pit filled
with a stable liquid;

inserting said leg portion for connection of said steel
pipe column into said hardening material with time of said
underground pile, which is not yet hardened; and

fixing said steel pipe column by said underground pile

through said leg portion for connection.
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The 1st invention of the present invention conprises a nethod of
construeting colums in a concrete reverse'pv G4 od wherein when a
subsurface structure is constructed by said onék @@ﬁg{ﬁﬁﬁ?ﬁ;;p{aoing
method, ~ pits are formed in a ground fron1aﬂgﬁpunﬂﬁﬁagggngh@f?ening

material wi-th tinme is placed in a deep portion STt§ﬁhdm§ﬁ¢h pitf so as to

S =g

construct an yndergrpund'pile,'Cqunn is built up and connéi wth said
underground pile, said nmethod further conprising: inserting a steel pipe
colum having a steel pipe body

Then, when the steel pipe column is inserted into the
pit, the steel pipe column can sinks into the pit by the
weight of the hardening material with_time filling the inside
of the steel pipe body therewith. Therefore, according to
the present invention, there is no fear of having difficulty
when the steel pipe column is inserted into the pit by buoy-
ancy of the stable liquid. For this reason, it is not neces-
sary to adjgst the buoyancy acting on the steel pipe column
as the case where the steel pipe body, which inside is empty
(that is, which is not filled with the hardening material
with time, such as concrete), is arranged. Besides, since
the steel pipe column is built up so as to fix the leg por-
tion for connection, similar to the case of the steel pipe
column mentioned in the first invention, it is not necessary
to insert the steel pipe body portion into the hardening
material with time of the underground pile, which is not yet
hardened. Therefore,'there is no fear of the occurrence of
big insertion resistance as the case where the steel pipe
body.itself is inserted into the hardening material with fime
of the underground pile, thereby the steel pipe column cah be
easily built up in the underground. Furthermore, since the
lower end portion of the steel pipe body is closed in the 4th
invention, the hardening material with time which is small in
its strength formed on the top portion of the underground

pile (the extrabanking concrete 2a portion) is not entered
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into said pit'proVided a leg portion for Conne t#g%£gg%L
. said

rigidity set smaller-than said steel pipe body|lat tthL
steel pipe body, and projecting the underneath ‘body;
inserting said I'eg portion for connection of said steel pipe colum into
said hardening material with time which is not yet hardened, of said
underground pile, formng a portion easy to deformby said |leg portion for
connection between said steel pipe body and said underground pile; and .

inside the steel pipe body even if the steel pipe column is
inserted into the hardéning material with time of the under-
ground pile, which is not yet hardened. Then, the leg por-
tion for connection is inserted into the hardening material
with time of the underground pile a predetermined depth in
the design, and the bad top portion of: the hardening material
with time is removed from the surrouhdings of the leg portion
for connection, thereby the steel pipe concrete column is
connected and united with the good quaiity undefground pile
through the leg portion for connection. Furthérmoée, the
steel pipe column built up in the pit so as to fix the leg
portion for connection in the hardening material with time of
the underground pile in this way, immediately functions as a
column without placing the hardening material with time
inside the steel pipe body in site. Therefore, according to
the present invention, a column which is a steel pipe column
can be easily built up when the subsurface structure_is
constructed by a concrete reverse placing method. Then, the
work of arrangement of a form or the like, which is necessary
in a conventional method, is omitted, thereﬁy the whole work
routine in the construction of the subsurface structure is
made simplified in the proportion to the simplificét;on of
the construction work of the column, and the construction
period is shortened. |

The 5th invention of the present invention comprises
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fixing said steel pipe colum to said underground pile through said |eg
portion for connection so as to constr -asatd colum. Since the steel pipe
.colum is built up so as to fix the Ie tion by the
underground pile, it i s not necessary pi.pe body portion
into the hardening material with tine " rdened of the
underground pile. Therefore, there is no fear of occurrence of big

i nsertion resistance as the case where the steel pipe

the method of constructing columns in said concrete reverse
placing method as set forth in fhe 4th invention wherein a
lower end portion of said steel pipe body is closed, blocking
inside and outside of said steel pipe body by said hardening
material with time-filling said inside of said steel pipe
body. _

Then, the inside of the steel pipé.body is closed by
the hardening'maferial with time filling therewith, thereby
another material excluding the hardening material with time
is not entered in the inside. Thefefore, even if the leg
portion for connection of the steel pipe column is inserted
into the hardening material which is not yet hérdened of the
underground pile, there is not such a danger that the deteri-
orated material of the most upper portion of the underground
pile which strength is small is entered into the inside of
the steel pipe. Besides, it is not necessary to install a
bottom member on the steel pipe body by welding etc. in order
to obtain the steel pipe column which lower end portion is
closed. As a result, the composition materials of the steel
pipe column is made simplified. The béttom member is not
installed on the steel pipe body, thereby the upper side
rather than the portion projecting to the lower hand of the
steel pipe body of the leg portion for connection can be
easily extended and disposed inside the steel pipe body. For

this reason, it is possible to freely select and adjust the
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body itself is inserted into the hardenlng material with time of the
underground pil e when the steel pipe colu 1L§:QQLLL_HD ‘For this reason,
it is possible to easily dispose the stee Hipe: Gd]UWU“In t-he under gr ound.
In this way, the steel pipe colum built fip |n5thq p;g #erng the | eg
portion for connection by the hardening _

Lne of the under-

strength of the steei pipe column on design.

The 6th invention of the present invention comprises
the method of constructing columns in said concrete reverse
placing method as set forth in the 1lst invention wherein
flexural rigidity of said leg portion for connection is set
smaller than one of said steel pipe body.

Then, it is avoidable to act the excessive bending
stress on the steel pipe body by the deformation of the leg
portion for connection. That is, if the method according to
the present invention is.adopted in a poor ground, an earth -
retaining wall may be deformed'sd as to deform the head
portion of the underground pile relafively moving in a hori-
zontal direction to the steel pipe body. Then, there is such
a danger thaﬁ an unexpected excessive bending stress gener-
ates on the column already built up in the underground by the
relative displacement of the head portion of the underground
pile. However, in the present invention the leg portion for
connection deformes prior to the steel pipe body, thereby_the
relative displacement of the head ﬁortion of the underground
pile is properly ébsorbed in the deformation of the 1leg
portion for connection. As a result, the bending stress of
the column is widely reduced so as to prevent the damage of
the function of the column. |

The 7th invention of the present invention comprises

the method of constructing columns in said concrete reverse
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ground pile, immediately functions as a col um. Therefore, according to

t he present invention, a colum which is a-st-eel--pipe—colim can be easily .-
built up when the subsurface struc- ture |l 1i48: const ruetsedMoy a concrete :
reverse placing nethod. Then, the work ofjj arrangement:iof a formor the |ike
for placing concrete for colums, which iSs=Fetessary=tn a conven- tional
nmethod, is omtted, thereby the whole work routine in the construction of

t he subsurface structure 1 is nade sim plified in the proportion to the
sinmplification of the con-

placing method as set forth in the 3rd invention or the 4th
invention wherein flexural rigidity of said lég portion for
connection is set smallerlthan one of said steel pipe body
filled with said hardening material with time. |

Then, similar to the 6th invention, it is possible to
avoid the generation of an excessive bending stress on the
steel pipe body filled with the hardening material with time
by the deformation of the leg portion for connection. As a
result, the bénding stree 6f the column by the steel pipe
body filled‘with the hardening material with’ time is widely
reduced so as to prevent the damage of the'fﬁnction of the
column.

The 8th invention of the present invention comprises
the method of construcfing columns in said concrete reverse
placing method as set forth in the 1lst invention or the 4th
invention wherein said leg portion for connection has a
sectional shape opened in horizontal directions, when said
leg portion for connection is inseried into said hardening
material with time which is not yet hardened of said under-
ground-pile, said hardening material with time of surround-
ings of said leg portion for connection is prevented from
choking.

Then, when the leg portion for connection is inserted
into the hardening material with time of the underground

pile, which is not yet hardened, the insertion resistance can
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struction work of the colum, and the construction period is shortened.
Besides, since the flexural regidity of the |leg perton for connection is
.set snmaller than one of the steel fﬁé}@@@?:anﬂguﬁgalﬁg portion for
connection is inserted into the har T

o witth time of the
underground pile, which is not' yet

eni ng;mat.eri:al .
i —f-Orm portion easy to .

deform by the leg portion for connection between the steel pipe body and
t he underground pile, excessive bending stress can be pre-
be reduced with the hardening material with time flowing to
the leg portion for connection. That is, when the steel pipe
column is built up and connected with the underground pile,
thethardening material with time which is not yet hardened of
the underground pile, received the insertion of the leg
portion for connection, does not have a place to go, and
starts to choke in the section of the leg portion for connec-
tion. As a result, there is such a danger that the insertion
resistance increasgs. However, in the present invention the
hardening material with time which is not yet.hardened,
pushed by the 1eg'portion for connection, escapes to the
sides through the portions opened in the horizontal direc-
tions of the leg portion for connection. As a result, the
hardening material with time of the surroundings of the leg
portion for conneétion is prevented from choking. Then, the
insertion resistance when the steel pipe column is built up
is small, thereby fhe works are efficiently executed. Be-
sides, the leg portion for connection cén be certainly in-
serted into the hardening material with time of the under-
ground pile to the predetermined depth on design. For this
reason, the works can be executed with high credit.
The 9th invention of the present invention comprises
the method of constructing.columns in said concrete reverse
placing method as set forth in any claim of the lst invention

through the 8th invention wherein said hardening material

This Sheet Has Been Replaced

i A




vented fromacting on the steel pipe body by the deformation of the portion.

easy to deformof the | eg portion for connec: when t he

- method according to the present |nventw RS s adoptadEh&N poor ground,
the earth retaining wall is deforned, therieby tbﬁwhaw@qxntl n of the

underground pile is sonetines.displaced,  r a hori zon-

|

with time is a concrete.

Then, the present invention can be used for various
purposes. Besides, the underground pile and the steel pipe
colum can be certainly executed making the best using of the
property of the concrete material capable of exhibiting
stable strength by the known method of mixing and placing,
then the execution of the column can be simplified.

"The steel pile column” described in the present speci-
fication'in hot-ohiy the hollow one which inside is empty,
and includes so-called ."a steel pipe.concréfé column” which
inside is filled with the hardening material with time, such

-as a concrete.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a view showing an example of a subsurface
structure under construction according to the present inven-
tion;

Fig.2 is a sectional view shown from the arrows II, II
of Fig.1l;

Fig.3 is a view showing an another example of a steel
pipe column to be applied to the structure as_shown in Fig.1l;

Fig.4 (a) through Fig.4 (c) and Fig.5 (a) through Fig.5
(c) are a series of views showing construction routines of
the subsurface structure as shown in Fig.l;

Fig.6 is a view. showing such a state that a head por-

? HIIIIIHIIIIHHI Il
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t al dlrectlon W th respect to the steel pipe body Then, thé relative

di spl acement of the head portion of t he ung es arisk of-ﬁi-
-acting unpredictabl e excessive bending strésﬁhwnﬂihé g'gﬁ%ﬂy%lready built -
up in the underground. However, at this tjn , a pertt easy it o def orm by

the Il eg portion for connection forned bet nthe steel pipe body and the
underground pile is deformed in advance of the steel pipe body in the
present invention, thereby the relative displace- nment of the head portion
of the underground pile is properly

tion of a pile is deformed by the earth pressure of a natural
ground in the subsurface structure as shown in Fig.l; and

Fig.7 through Fig.ll are views showing another examples
of a sectional shape of a leg portion for cennection of a
steel pipe column for use in the present invention;

Fig.1l2 is.a view showing an another exemple of the
steel pipe column for use in the present invention;

Fig.1l3 is a view showing an another example of the
steel pipe celumn for use in the present invention;

Fig.1l4 (a) and Fig.1l4 (b) are a series of views showing
routines wherein the steel pipe column as shown in Fig.1l2 is
built up in a pit; and

Fig.1l5 (a) and Fig.l1l5 (b) are a series of views showing
routines wherein the steel pipe column as shown in Fig.l1l3 is

built up in the pit.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Embodiments of the present invention are now explained
on the basis of drawings hereinafter.

As shown in Fig.1l, a subsurface structure 1 under
construction is constructed on a plurality of piles 2 driven
into a ground 40 having a predetermined depth under a ground
line GL which is a ground surface before the subsurface
structure 1 is constructed. The piles 2 are provided at a
predetermined pitch in the right and left direction of Fig.l

__-_—__*__ﬂ___*____-
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absorbed into the deformation of the | eg portlon for connec- tion. At the”
result, the bending stress of the colum is w dely reduced and a | owering
.of the function of the colum is saved. The 2nd invention-of .the.present
invention conprises the nethod of constructing collums: i-n. sald cencrete
reverse placing method as set forth in the 1st invention: MDETEIH i'n case
where said pit is filled with a stable liquid, said steeF=pipe=colum is
inserted-into said pit filled with said
and the direction perpendicular to the paper of Fig.l. Each
pile 2 is comprised of a cast-in-place concrete 21, which is
an example of a hardening material with fime, provided at a
deep part of a drilled hole 2s which is a pit formed in the
ground 40 from the Qround line GL, and a reinforcing bar 22
buried into the concrete 21. On the pile 2, a column 3 which
is a steel pipe concrete column is provided, that is, a
plurality of columns 3 are provided at a predetermined pitch
in the right and left diréction of Fig.l and in the direction
perpendicular to the paper of Fig.l, each being supporfed by -
the pile 2.
The top portion of each pile 2 is an extrabanking
concrete 2a, as shown in Fig.l. The extrabanking concrete 2a
is chipped afterwards, and becomes to be a basic portion 23
by the concrete placed herein, and then the pile 2 surviving
as an actual structure is the portion lower than a top end of
design pile PL. The reinforcing bar 22 buried into the
concrete 21 of the pile 2 projects on the upper side from the
top end of the extrabanking concrete 2a.
As shown in Fig.l or Fig.2, each column 3 has a steel
pipe 31 in the square shape in this embodiment (of course,
the steel pipe may be a circle shape), and the steel pipe 31
constructs a peripheral portion of the column 3 as a steel

pipe body. The inside of the steel pipe 31 is filled with

concrete 32. The lower end portion of the steel pipe 31 is

[
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stable liquid mhlle buoyancy acting on saLd_sLeeLzQ£§§=QQ¥unn is being

adjusted so as to prevent flotage at th ﬁmgg*gﬁﬂng@Em@? of -sai d stee
.pipe colum into said pit. Then, the stgel pigemcadgym ca
the pit, sinking in the stable I|qU|dr ' : i B,

be inserted into
this reason, even if the pit is filled with

by buoyancy. For -

closed, blocking the inside and the outside of the steel pipe
body 31 by the concrete 32. A leg portion 33 which is com-
prised of a shape steel is provided at the lower portion of
the column 3 as a leg portion for connection, projecting on
the lower hand from the lower end portion of the steel pipe
31. While the toé portion of the leg portion 33 is fixed
into the concrete 32 which is provided in ﬁﬁe steel pipe 31
in advance, the lower portion of the leg portion 33 is buried
into and fixed by the concrete 21 of the pile 2 in the em-
bodiment as shown in Fig.l. As shown‘in Fig.2, the leg
portion 33 has an opened sectional shape in the horizontal
directions having no clésed horizontal sectional portion (a.
horizontal sectional portion completely surrounded by a flage
of the leg portion 33 or the like). A flexural rigidity Gl
of the leg portion 33 is smaller than one of the steel pipe
31 filled with the concrete 32. And, an exposed portion 33a
is disposed between the upper portion positioned inside the
steel pipe 31 and the lower portion positioned in the pile 2
in the leg portion 33 as a small sectional portion in the
column 3. As shown in the dashed line in Fig.1l, the exposed
portion 33a becomes to be one part of the basic portion 23
thereafter.

As shown in Fig.1l, slabs 5, which are underground
slgbs, are provided with the subsurface structure 1 at a

predetermined pitch in the upper and lower direction, con-

R
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the stable liquid for the preservation of the pi't. in a poor ground or the
like, the steel pipe colum, which inside is still enpty (that is, whichis
-not filled with the hardening material W th tlna—.suth“as UUHC‘EIe can be
built up with- out the obstacle of buoyancy, theréby -"‘;y“bon erni ng
t he execution of the columin the subsurface structuré Fs*tnALeased The
3rd invention of the present |nvent|on conprlses"c‘ﬁz-:-”'~

et hod of constructing
colums in said concrete reverse

necting the columns 3, 3 adjacent to each other. The slab 5
in this embodiment is comprised of the cast-in-place concrete
51 and the reinforcing bars 52 which are shape steels. The
subsurface structure 1 is flat slab structure form in which
the slab 5 is directly supported by the columns 3 without any
joist.

Between the slabs 5 adjacent to each other in the up
and down direction, a subsurface space 6 is provided, being
separated by the slab 5 every story of the underground
floors. On a digging face DL.of the story where construction
work is now executed, a concrete subslab 37 is provided for
placing the slab 5 of this story (as shown in the dashed line
of Fig.l).

A plurality of the columns 3 also extends and are
disposed on the upper side of the ground line GL, as shown in
Fig.l. The portion upper than the ground line GIL in.the
column 3 is used as an abbveground coluﬁn 3X of_an abo&e-

- ground structure 1X constructed on the upper side of the
subsurface structure 1.

The subsurface stfucture 1l is comprised as shown here-

inbefore. Then, the subsurface structure 1 is constructed

- according to the work routines as shown in Fig.4 (a) through
(c) and Fig.5 (a) through (c), executing a concrete reverse
placing method.

At first, as shown in Fig.4 (a), a stand pipe 38 is set

I
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placing method as set forth in the Ist invention wherein said steel pipe
colum is fixed to said undergr.ound pf BF e har deni ng ‘materi a
with tinme is placed inside said steel ﬁ“ﬂ%'body o st g fill therewith,
sai d hardening material with tinme filjed |§ﬁﬁade a*part iof said colum, and
flexural rigidity of said |eg portion TOF connection F5-'set smal l'er than
sai d steel pipe body placed said hardening material with time so as to fil
therewith. Then, the steel pipe colum is light so that it is easy

ﬁnder the ground line GL of the position to be provided the
pile 2. The drilled hole 2s is drilled and formed as a pit,
filling with an adequate stable 1iquid 39 in a liquid state,
such as fresh water or bentonite solutlon accordlng to the
”state of the ground, from the ground line GL to a predeter-
mined depth of the grdund 40. The reinforcing bars 22 for
the pile 2 are set at the deep portion of the drilled hole 2s
drilled and formed.
| As shown in Fig.4 (b), the concrete 21 is poured into
the deep portion'of thé drilled hole 2s, where the reinforc-
ing bars 22 are set, to the pile concrete placing expected
level CL higher the length of the extrabanking concrete 2a
than the top end of the design pile PL.

Then, the columns 3 are immediately disposed. The work
of disposing the columns 3 must be executed when the concrete
21 of the pile 2 ié not yet hardened. Firstly, in the site
where the subsurface structure 1 is constructed, a shape
steel is set as the leg portion 33, projecting a predeter-
mined length to one end from the inside of the steel pipe 31,
and in this-state, the concrete 32 is poured into the steel
pipe 31 so as to harden. Then, the shape steel becomes to be
the leg portion 33 projecting on the lower hand when the
column 3 is built up, being fixed and supported by the con;-
crete 32 in the steel pipe 31. The column 3 which is com-

prised of the hardened concrete 32 and the steel pipe 31 is
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to deal with the steel pipe colum when it is carried and lifted before it
I's built up into the underground since the inside thereof is enpty at this
-time. After disposing it into the underg@&uﬂd:and~the-hatdening material
with time is hardened, it is possible togremﬁhn ‘bi.g: 8frength by the _
hardening material" with time united withjthe steel e body. As a result,
the underground structure can becone to be=fHrtHer=fiTmsStructure state.
Furthernore, since the flexural rigidity of the |eg

then produced in advance as a steel pipe concrete column of
precast.

The column 3 produced in advance as the steel pipe
concrete column is hung down with a crane (not shown) in the
longitudinal direction as shown in Fig.4 (c) so as to posi-
tion on the upper hand of the pile 2 of a predetermined
position. In the aforementioned state, the column 3 is
lowered by the operation of a crane. The column 3 sinks into
the drilled hole 2s filled with the stable liquid 39 by its
lweight since the column 3 is the steel pipe column filling
the inside of the steel pipe 31 with the concrete 32. There-
fore, the stable liquid 39 filling in the drilled hole 2s
overflows the amount the column 3 sinks, and then while the
overflowing stable liquid 39 is removed by a pump or the
like, the column 3 is inserted in the drilled hole 2s to a
predetermined position (that is, the stable liquid 39 is
displaced by the'column 3). As shown in Fig.5 (a), the 1¢g
portion 33 of the column 3 is then inserted a predeterm;ned
distance into the concrete 21 of the pile 2 which is nét yet
—hardened, and the column 3 is fixed and supported by the pile
2 through the leg portion 33 by hardening of the concrete 21.
Accordingly, the column 3 is easily built up in the under-
ground without floating by buoyancy. Besides, since the leg
portion 33 of the column 3 has the sectional shape opened in

the horizontal directions, when the leg portion 33 is insert-
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portion for connection is set smaller than the steel pipe body placed a
- hatdening material with tine so as to filjf= -ewi.th, excessive bending
-stress can be prevented fron1act|ng on t leTHiSewls:pi pe. body: placed a
hardening material with tine so as to fill them£m¢1*kiw'the def ormati on. of
"the leg portion for connection. At the re =the QQL@ -

ed into fhe concrete 21, the concrete 21 which is pushed down
by the leg portion 33, can.move, running away from a section
opening portions 33b in the horizontal directions. As a re-
sult, choking of the concrete 21 of the surroundings of the
leg portion 33 can be prevented, thereby insertion resistance
is small. Therefore, the leg portion 33 can be inserted
smoothly and certainly so as to obtain a predetermined length
of insertion. Furthermore, since the lower end portion of
the steel pipe 31 is closed by the conéréte 32 filling the
inside the steel pipe 31 in advance, the stable liquid 39 or -
the concrete 21 of the pile 2 does not entered into the steel
pipe 31. -

In this way, after the coiumn 3 is disposed in the
drilled hole 2s in the ground 40, the drilled hole 2s of the
surroundings of the column 3 is refilled with earth and sand
36 or the like, as shown in Fig.5 (a), thereby the stable
liquid 39 left in the drilled hole 2s is collected, and is
displaced with the earch and sand 36. After a plurality of
the columns 3 are built up in the ground 40, digging work is
exequted in such a way that the ground 40 is dug down start-
ing from the grouﬁd line GL step by step so as to remove.
Then, the subsurface space 6 is formed with digging, thereby
the column 3 is exposed in the subsurface space 6 on the side
upper than a digging face DL, as shown in Fig.5 (b). The

column 3 is stably disposed under the ground line GL as -a
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stress of the colum by the steel. pi pe body placed a harden- ing mat eri al
with time so as to fill therewith is widely r ced and:. a | owering of the

.function of the columm is saved. The 4th |nveptuoﬂ of th esent i nventi on
‘conprises a nethod of building colums .in a goncr ety se “pl dcing net hod
wherein in case where a subsurface structure T§ Comstructed. by said
concrete reverse placing nmethod, pits are formed in a ground froma ground
| ine, a hardening nmateri al

column of the main structure in the subsurface structure 1

even if the column 3 appears in the subsurface space by

removing the ground 40 since the leg portion 33 is fixed and

supported by the pile 2, and the steel pipe concrete itself,

which is comprise& of the steel pipe 31 and the concrete 32,

has sufficient strength. After the ground 40 is digged to a-
predetermined position corresponding to the subsurface slab

5, the concrete subslab 37 is placed on the digging face DL

and its surface 37a is leveled, as shown in Fig.5 (c¢).

Next, an antisticking material for concrete is coated
or disposed on the concrete subslab 37. Then, necessary
reinforcing bars 52 are disposed in the subsurface slab 5 in
a predetermined reinforcement state. After the reinforcing
bars 52 are arranged in this way, the concrete 51 is placed a
predetermined thickness corresponding to one of the subsur-
face slab 5 on the concrete subslab 37, as shown by the
dashed line in Fig.5 (c¢).

Then, the slab 5 is constructed, making the concrete
subslab 37 placed oh the digging face DL as an under form.
Therefore, a form for constructing the slab 5 ié unnecessary.
Besides, since the column 3 is the steel pipe concrete column
disposed prior to the construction of the slab 5 as a column
of the main structure, and is already exposed in the subsur-
face space 6 by digging the ground 40 as described before,

slab construction finishes after the slab 5 is only
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with tine is placed in a deep portion of sdi SQ:as ito construct
an underground pile, and colum is built u ~and £9,neoted mﬁth sald
-underground pile, said nmethod further conp =
havi ng a steel pipe body, filling an inside of said steel plpe body with a
hardening material with tinme, closing a |lower end portion of said steel
pi pe body so as to block inside and outside of said steel pipe body,
“providing a leg portion for connection having flexural

constructed so as to connect with the column 3 in the ortho-
gonal direction in the flat slab shape. Thereby it is possi-
ble to avoid the concrete placing work for constructing the
columns and the occurrence of concrete construction joint of
a column accompanied by the concrete placing work since the
columns already exist as steel pipe concrete columns when the
subsurface structure 1 is constructed by the concrete reverse
placing method. As a result, execution of works is easy, and
besides, it is possible to avoid the occurrence of a weak-
point owing to a bad concrete construction joint in the
subsurface structure finished.

By repeating the routines above-mentioned, the subsur-
face structure 1 is constructed in a short construction
period. After the subsurface space 6 is formed to the depth
to be placed the basic portion 23, the basic portion 23 is
constructed by concrete as shwon in the dashed ;ine of Fig.l.
On this occasion, the top portion of the concrete 21 of the
pile 2, that is, the portion of the extrabanking concrete 2a
is in:such a state that its strength is slow since the stable
liquid 39 or the like is mixed therein, and then the extra-
banking 2a portion should be removed. However, since such a
bad concrete 2la is not entered into the steel pipe 31 of the
column 3 as described before, chipping work of the extrabank-
ing concrete 2a is smoothly executed.

In this way, the basic portion 23 is constructed,
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rigidity set smaller than said steel pipe body placed. said hardening....
material with tine so as to fill therewith at a | ower end. .gfrsai:d:steel _
pi pe body, projecting the underneath -of said steel pipe;hady;-using said -
steel pipe colum as said colum; inserting said steel -pipe-columam=in said
pit filled _ ' '

connecting a plurality of the piles 2 in the right and left

direct;on of Fig.l, thereby the basic portion of the subsur-

face structure 1 is firmly constructed. On this occasion,

concrete placing is executed on the basic portion 23 as shown

by the dashed line of Fig.l, connecting respective leg por-

tions 33 of a plurality of columns 3 one another. The por-

tion which is a leg portion for connection for fixing and
supporting the column 3 by the pile 2 during the digging work
and the slab placing work can be used as a part of the struc-

ture of the subsurface structure 1. That is, iﬁ the ieg'
portion 33 its upper portion is buried in the concrete 32

inside the steel pipe 31, its intermidiate portion is fixed

in the basic portion 23, and its lower portion is buried into

the concrete 21 of the pile 2, thereby the leg portion 33 has

a function of appropriately connecting and reinforcing the

basic portion of the subsurface structure 1. Accordingly,

the basic portion of the subsurface structure 1 becomes to be

an extremely stable structure.

The leg portion 33 of the column 3 has a function of
transmitting the weight of a building under cﬁnstruction to
the pile 2 till the_basic portion 23 is constructed. 1In case
where this method is adopted at the weak ground, however, as
shown in Fig.6, when deformation occurs on the earth retain-
ing wall 25 with digging work as shown by the dotted line of

Fig.6, a head portion 2b of the_pile 2 may be relatively

e
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with a stable liquid; inserting said |leg portion for Cohnebtion of said
stéel pipe colum into said hardening materi al=wiih-tine of said

underground pile, which is not yet hardened, 3I0ﬁn;ngm& p@ﬁnEENo" easy to
deform by .said. |l eg portion for connection bet meenfﬁa}drsteel I pe body
and said underground pile; and fixing said steeFprpe=col= 'sai d

underground pile through said |l eg portion for connection. Then, when the

steel pipe colum is inserted into the
moved being accompanied by such a deformation in the horizon-
tal direction as shown in the direction by the arrow A of
Fig.6 relativé to the column 3. Generally, there is such - a
fear that an excessive bending stress which is unexpected at
a design stage occurs on the column 3 by such a relative
movement of the head'portion 2b of the pile 2. However,
according to the present method, in the leg portion 33 the
section of the steel is small in comparison with the steel
pipe 31 filled with the concrete 32, that is, the column 3 of
the main structure, and its flexurai rigidity Gl is set
small, thereby the leg portion 33 deforms as shown in Fig.6
so as to absorb almost the relative displacement of the head
portion 2b.

In this way, the construction work of the subsurface
structure 1 is effectively and safely executed in the ground
40 on the lower side from the ground line GL, and then the
construction work of the above-ground structure 1X can be
executed on the upper side from the ground line GL, simulta-
neously proceeding with the construction of the subsurface
structure 1. On this occasion, tﬁe above-ground column 3X is
constructed making use of the column 3 of the subsurface main
structure supported by the pile 2, thereby the construction
work of the above-ground structure 1X can be adequately
executed. Besides, the constructipn of the subsurface struc-

ture 1 is executed under the ground line GL in such a state
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pit, the steel pipe colum can ‘sink into the T by'the-MELght of the
hardening material with-tine . filling the insj dé’bf the steskepipe body

. therewith. Therefore, accordlng to the prese v%ﬁwh@nﬁJtherﬁ!is no fear
of -having difficulty when the steel pipe colum i1si the pit by
buoy- ancy of the stable liquid. For this reason, it is not neces- sary to
adj ust the -buoyancy acting on the steel pipe colunn as the case where the
st eel pi pe body, which |n5|de S enpty (that is, which is not filled with

t he hardening materi al

that the ground is always stabilized without digging the
whole ground 40 at one time, thereby above-ground work is
also safe and the whole construction of the structure can be
effectively executed.

In the embodiment above-mentioned, a ground is sta-
bilized in such a way that the digged hole 2s is filled with
the stable liquid 39, such as fresh water or bentonite.
However, the.stable liquid is not restricted by these as long
as it is in_a'liquid state, its kind is optional. _ Further-
more, as long as the digéed hole 2s, thch ié a pit, is
formed in a predeterﬁined shape in the ground.40‘by digging
from the ground line so as to construct the columns 3, the
shape of the digged hole 2s may be kept by the means exclud-
ing the method of filling with the stable liquid 39 as de-
scribed in the embodiment (for instance, by making use of
hole wall protecting material or making use of the supporting
force which the ground itself has). That.is, the digged hole
2s may not be filled with the stable liquid 39.

Besides, the shape of the steel pipe 31 and the leg
portion 33 compriéing-the column 3 are optional. That is, a
circle section steel pipe may be used and a steel material
having sectional shape excluding one shown in the figures may
be used as the leg portion for connection. And, some con-
crete reinforcing material; such as the steel material dif-

ferent from the reinforcing bar for reinforcement and the leg
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with tine, such as concrete),is arranged Besi des, since the steel pipe
colum is built up so as to fix the |eg por- tion for connection by the
-underground pile, simlar to the case of the sté&er~pipe “‘col i | Jrentioned in
the first inven- tion, it is not necessary to lnsert t he. steel,plpe body
portion into the hardenlng material with. tlﬁﬁ%g; the undefe ;.-

portion, or a steel fiber, may be provided inside the steel
pipe 31 of the column 3.

- The steel material comprising the leg portion 33 of the
column 3 may be disposed only on the lower portion of the
steel pipe 31. Alternatively, the steel material may be
disposed extending along the whole length of the steel pipe
31.

Therefore, in another embodiment of the column 3 which
is a steei pipe concrete column, as shown in Fig.3, a bottom
portion 34 cdmprised of an iron plate or the like may be
provided at the lower end portion of the steei pipe 31 filled
with the concrete 32 therein, blocking the steel pipe, and
the leg portioh 33 may be connected with the lower side of
the bottom portion 34 by welding through reinforcing plates
35, 35, thereby the leg portion 33 projects on the lower hand
of the steel pipe 31 as the leg portion for connection.
Then, the column 3 as shown in Fig.3 can be easily produced
while it has a function almost equivalent to the column 3
shown in Fig. 1 or Fig.2 as described before, in use.

In-the embodiment described before, the sectional shape
of the leg portion 33 is shown in Fig.2 as such an example
that the leg portion 33 has a sectional shape opened in the
horizontal directions, thereby choking in case of the inser-
tion into the concrete 21 is prevented so as to reduce inser-

tion resistance. However, another sectional shape opened in
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9 ground pile, which is not yet hardened Therefore, there is no fear of

t he occurrence of--big insertion resistance aS'fﬁ§<e&se>mpere the steel pipe-
body itself is inserted into the hardening e?ﬂar A R L t he -
underground. pile, thereby the steel pipe coll e s ;Slly-bﬁllt up in
t he under- ground.. Furthernore, since the | ower

L7§$&ELQH of fithe steel

pi pe body is closed in the 4th invention, the hardening material with time

which is small in its strength formed on
the horizontal directions of the leqg portion 33 is available
as long as forming sectional opening portions 33b. For in-
stance, as showh in Fig.7, steel materials 331 in the shape
of a plate are arranged in the shape of a comb symmetrizing
in the up and down directioﬁ in Fig.7, or as shown in Fig.8,
may be radially arranged, thereby flowage of the concrete 21
in the direction as shown by the arrow B is done, that is,
choking can be prevented. Alternatively, as shown in Fig.9
or Fig.l1l0, some ribs 332 may be provided. Furthermore, as
Ehown in Fig.l1l1l, a plurality of bar materials, such as rein-
forcing bars 333 may be arranged, aligning each extending
direction to the vertical direction so as to make them a leg
portion for connection. The shape of the leg portion for
connection, such es the leg portion 33, is optidnal as long
as the column 3 can be fixed by the pile 2 through the leg
portion for connection. Any leg portion excluding one having
a sectional shape as shown in Fig.7 through Fig.l1ll, such as
the leg pertion contrived in the insertion resistance to the
concrete 21 or adhesion for concrete, ie available. |

In the embodiment as mentioned above, the.column 3 is

one filling the inside of the steel pipe 31 with the concrete
32 in advance as the hardening material with time. However,
a column 4 which is the steel pipe column not £illing therein
with concrete may be built up in the digged hole 2s as the

other example of a cdlumn,'as shown in Fig.12. That is, the

i
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t'he 'top portlon of the underground pile (the extrabanking concrete 2a
portlon) I's not entered inside the steel pipe bﬁﬁVméVéﬁfyfwthewsteel pi pe -
colum is inserted into the hardening naterlallmmfh t ‘ﬁf\thﬁNuFderground

B

pile, which is not yet hardened. Then, the Ieg;portloﬁ f-0-¥gonnectli on i s

i nserted into the hardening naterial.mnth time of thé under- ground pile a

predeterm ned depth in the design, and the bad top portion of the hardening
material with tinme is renoved fron1the surroundings of the leg portion for

connecti on,

column 4 has the steel pipe 31 as a steel pipé body, similar
to the column 3 before-mentioned, and the bottom portion 34
is provided with the lower end portion of the steel pipe 31,
blocking the outside and inside of the steel pipe 31. The
leg portion 33 which is_g shape steel, similar to the column
3 before-mentioned is érovided with the bottom portion 34,
being united with the steel pipe 31 by welding or the like,
projecting on the lower hand of the steel pipe 31 through
reinforcing plates 35. The inside of the steel pipe 31 prior
to arrangement in the digged hole 2s is in an empty state,
filling with only air 41, thereby the column 4 before ar-
rangement in the underground is light, and the treatment of
carrying of materials and lifting is easy.

When the column 4 is built up into the underground,
then, if the stable liquid 39 exists in the digged hole 2s,
it is difficult to insert the column 4 into the digged hole
2s by receiving buoyancy from the stable liquid 39 in this
state (that is, since only air 41 exists inside in such a
state that tﬁe inside and the outside of the steel pipe 31
are blocked by the bottom portion 34). Then, in case where
the column 4 is inserted into the digged hole 2s-filled with
the stable liquid 39, as shown in Fig.14 (a), a ballast, such
as fresh water, is entered inside the steel pipe 31, and the
column 4 is inseited, adjusting buoyancy acting on the column

4 from the stable liquid 39 by the weight of the ballast 42.
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thereby the steel pipe concrete colum is connected and united with the
good qual ity underground pile through the I eg portion for connecti on.
Furthernore, the steel pipe colum built up in thg +X the Ieg
portion for connec- tion in the hardening materi ‘%ﬁﬁﬁlm@%ﬁBEmm
underground pile in this way, i mediately functions_as WA wit but

pl aci ng the hardening material with tine inside the steel pipe pbody in
site. Therefore, according to the present invention, a colum which is a
steel pipe colum can be

Then, the column 4 smoothly sinks into the stable liquid 39
in the digged hole 2s by preventing flotage by buoyancy. As
a result, the éolumn 4 is inserted into and fixed by the
concrete which is not yet hardened of the pile 2 without any
problem of buoyancy. On this oécasion, the column 4 is fixed
and supported by the pile 2, only inserting the leg portion
33 into the concrete 21 while the steel pipe 31 portion is
arranged above the pile 2. Therefore, it is not necessary to
push the steel pipe 31 portion into the concrete 21, and the
column 4 is smoothly built up into the ground 40. According-
ly, there is no problem of insertion resistance into the
concrete 21 of the pile 2 even if the bettom portion 34 is
provieded at the lower end of the steel pipe 31.

After the column 4 is supported by the concrete 21 of
the pile 2 to a predetermined depth by fixing it by concrete
21, as shown in Fig.l1l4 (b), the digged hole 2s of the sur-
roundings of the column 4 is refilled with the earth and sand
36, and the ballast 42 inside the steel pipe 31 is collected
through a pump or the 1ike._ Then, since the column 4 which
is a steel pipe column can be smoothly built up into the
ground 40, the column 4 can be utilized as a column of a main
structure so as to effectively construct a subsurface struc-
ture by digging work of the ground 40 and constructing of the
slab 5, similar to the case of the column 3 in the embodiment

\
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easjl'y built up when the subsurface structure is constructed - 10 by a
concrete reverse placing nethod. Then, the work of a form =
for placing concrete in a colum only, which is ne §§§h$7h1nfax%@p entional .
nmet hod, is omtted, thereby t he whol e work routln;§~

t he ) T \"‘N-"\t\\

After the column 4 is fixed by the pile 2 as mentioned
before, for instance, the concrete 32 is placed inside the
steel pipe 31 of the column 4 in site as the hardening mate-
rial with time, thereby the concrete 32 filled can be easily
made a part of the column 4. By doing so, the column 4
becbmes to be the steel pipe coﬁcrete'column substantially
equal to the column 3 before-mentioned, as a result. That
is, the steel pipe column or the steel pipe concrete column
can be freely selected by using the column 4.

As shown in Fig.13, the another example of the coiumn
is a column 7 which is the steel pipe column, which inside is
not filled with the concrete 32 similar to the above-men-
tioned column 4. In the column 7, some through holes 30 are
formed communicating the inside and the outside of the steel
pipe 31 at the lower end portion of the steel pipg 31 and
near the bottom portion 34 provided here.

Then,.when the column 7 is built up into the under-
ground, even if the digged hole 2s is filled with the stable
liquid 39, as shown in Fig.15 (a), the stable liguid 39 can
freely enter into the steel pipe 31 through the throﬁgh holes
30. Then, the column 7 acting the adjusted buoyancy thereon
sinks into the stable liquid 39 and is smoothly inserted into
the digged hole 2s, and its leg portion 33 is smoothly in-

serted into and fixed by the concrete 21 which is not yet

- T

hardened of the pile 2.



subsurface structure is made sinplified in the proportion to the o
sinplification of the construction work of the colpmr—ame=tHRe=censtruction

~period is shortened. Furthernore, since the flexudallHiS Gidit yASBEENe | eg
portion for connection is set smaller than the stdel pi p&“bé8¥Dpl acel a
hardening material with time so as to fill therew tion
for connection is inserted into the hardening material wth tine of the
underground pile, which is not yet hardened, fornming a portion easy to
deform :

After the column 7 is fixed and supported by the pile 2
through the leg portion 33, as shown in Fig.15 (b), in this
way, the diggea hole 2s of the surroundings of the column 4
is refilled with the earth and sand 36 and the stable liquid
39 entered inside the steel pipe 31 is collected through a
pump or the like. Then, similar to the columns 3, 4 before-
mentioned, the column 7 can be utilized as a column'of a main
structure. The column 7 is fixed by the pile 2, similar to
the column 4, thereafter the concrete 32 as the hardening
material with time is placed in the steel pipe 31 at site,
thereby the column.7 can be made a steel pipe concrete col-
umn. Then, you can select the steel pipe column or the steel
pipe concrete column.

On this occésion, if the leg portion 33 has a sctional
shape opened in horizontal directions in the columns 4, 7
above-mentioned in Figs. 12, 13, similar to the column 3
above—mentioned, the concrete 21 of the surroundings of the
leg portion 33 is prevented from choking when the leg portion
33 is inserted into the concrete 21 of the pile-2, aﬁd the
concrete 21 flows escaping in horizonﬁal directions with
entering of the leg portion 33. As a result, the leg portion
33 of the column 4 or 7 is smoothly inserted into and fixed
by the concrete 21, which is not yet hardened, of the pile 2
with a small insertion resistance.

If the bending rigidity Gl of the leg portion 33 is
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by, sald | eg portion for connect i on bet ween sai d steel pipe body and.said:
under ground pile, excessive bending stress can_be prevented fron1act|ng on:
t he steel pipe body placed a hardening materi gl . o fill
therewith by the deformation of the portion eas&Mﬁ'gdff?$ﬁfg he | eg
portion for connection. At the result, the be4d+ne—si - gl col utm by
the steel pipe body placed a hardening material wth tlne so as to fil
therewith is widely reduced and a Iomerlng of the function of the colum is
saved.

smaller than one of the steel pipe 31 portion in the columns
4, 7, acting the excessive bending stress on the columns 4, 7
is prevented when thé earth retaining wall.25 is deformed,
similar to the before-mentioned case.. Furthermore, the
bending rigidity Gl of the leg portion 33 in the columns 4, 7
is smaller than one of the steel pipe 31 filled with the
hardening material with time, such as a concrete, the defor-
mation of the earth retaining wall 25 is absorbed in the
deformation of the leg portion 33 so as to reduce the bending
stress acting oﬁ the column after'the columns 4, 7 become to
be the steel pipe concrete column. |

In the embodiments, the hardening material with time
which is used for the columns 3, 4, 7 and the pile 2 is the
concrete 32. However, the hardening material with time is
optional, not limiting the concrete as long as it is proper
as a éonstruction material of a subsurface structure, and it
can be placed in the deep portion of the digged hole 2s or
the steel pipe 31. Therefore, the cement type material, such
as mortar, cement milk, or the resin type material, or some
material capable of hardeniné with time after placing hay be
used in place of the concrete.

The present invention has been explained on the basis
of the embodiments presented herein. However, the embodi-
ments which are described in the present specification are

illustrative and not limiting. The scope of the invention is

Sheet Has Been Replaced

" il




The 5th invention of -the present invention conprj ﬁégﬁmﬂthOd of
constructing colums in said concrete reverse pl et’hod
in the 4th invention wherein a:lower end portio
cl osed, bl ocking inside and outside of. said ste -
har deni ng material with tinme filling said inside of said steel pipe

designated by the accompanying claims and is not restricted
by the descriptions of the specific embodiments. According-
ly, all the transformations and changes belonging to the

claims are included in the scope of the present invention.

_—
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body. Then, the ihside'of the steel pipe body i s closed by the hardening
material with time filling therewith, thereby another material excluding

‘the hardening material with time is not ent¢ T tie +hstdeq) Therefore,
even if the leg portion for connection of tlleT¥PeHIERSiAS 8BENnh i s inserted
into the hardening material with tinme whichllis noREQEACERrd- dhed of the

underground pile, there is not such a danger that the deteriorated nateri al

of the nobst upper portion of the T

cratus N 0 M

l. A method of constructing columh in a concrete reverse
placing method wherein when a subsurface structure is con-
structed by said concrete reverse placing method, a pit is
formed in a ground from a ground line, a hardening material
with time is placed in a deep portion of said pit so as to
construct an undérgfound pile, column is built up and con-
nected with said underground pile, said method comprising:

insérting.a steel pipe column having a steel pipe body,
said steel pipe column provided a leg portion for connéction
at the lower end of said steel pipe body, projecting under-
neath of said steél pipe body, into said pit;

inserting said leg portion for connection of said steel
pipe column into said hardening material with time which is
not yet hardened, of said underground pile; and

fixing said steel pipe column by said underground pile
through said 1e§ portion for connection so as to construct

said colﬁmn.

2. The method of conStructing column in said concrete re-
verse placing method as set forth in claim 1 wherein in case
where said pit is filied with a stable liquid, said steel
pipe column is inserted into said pit filled with said stable

liQuid while buoyancy acting on said steel pipe column is

. Thjs Sheer Has

- Wi



'undgrground pi[e which strength is small is entered into the inside of the

st eel pipe. 'Besidesy It —i-s—not necessary to in atgotton1nenber on the. -
-=steel pipe body by etc: in order to obt vnrig ﬁsfegIl%;Re col um

whi ch | ower end por mmﬂﬂ" ”!ﬂ\s a result,| the ,,,@mggg miterial s

of the steel pipe c nplified. =hoett LS not

install ed on the steel pipe body, thereby the upper S|de rather than the
portion projecting to the | ower hand of the steel pipe body of the |eg
portion for connection can be

being adjusted so as to prevent flotage at the time of inser-

tion of said steel pipe column into said pit.

3. The method of constructing column in said concrete re-
verse placing method as set forth in claim 1 wherein said
steel pipe column is fixed by said undergrouhd pile, there-
after a hardening material with time is élaced inside said
steel pipe body so as to fill therewith, said hardening

material with time filled is made a part of said column.

4. A method of constructin§ column in a concrete reverse
placing method wherein in case where a subsurface structure
is constructed by said concrete reverse placing method, a pit
is formed in a ground from a ground line, a hardening materi-
al with time is placed in a deep portion of said pit so as to
construct an underground pile, and column is built up and
connected with said underground pile, said method comprising:

a steel pipe column having a steel pipe body, filling
said inside of said steel pipe body with a hardening material
with time, closing a lower end portion of said steel pipe
body so as to block inside and outside of said steel pipe
body, providing a leg portion for connection at a lower end
of said steel pipe body, projecting the underneath of said
steel pipe body;

using said steel pipe column as said column;

. This Sheet Has Been Replaced
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ea5|ly ext ended and di sposed inside the steel pipe body. For this reason,

it is possible t o freely—setect—and adj ust e steel pipe
-col utm on desi gn. )i of thej| prgsent..+avaddmn jlconpri ses the
met hod of construc lﬁ‘ﬁg H‘E ‘““ﬂnﬁl d conigr et e jreverse placiing met hod as
set forth in the 1 n or st he 4th FoRswhe 5ai d | eg.

portion for connection has a sectional shape opened in horizontal
directions, when said

inserting said éteel pipe column in said pit filled
with a stable liquid;

inserting said leg portion for connection of said steel
pipe column into said hardening material with time, which is
not yet hardened, of said underground pile; and

fixing said steel pipe column by said underground pile

through said leg portion for connection.

5. The method of comstructing column in said concrete re-
verse placing metﬁod as set forth in claim 4 wherein a lower
end portion of said steel pipe body is closed, blocking
inside and outside of said steel pipe body by said.hardening
material with time £filling said inside of said steel pipe

body.

6. The method of constructing column in said concrete re-
verse placing method as set forth in claim 1 wherein flexural
rigidity of said leg portion for connection is set smaller

than one of said steel piﬁe body.

7. The method of coﬁstructing column in said concrete re-
verse placing method as set forth in claim 3 or claim 4
wherein flexural rigidity of said leg portion for connection
is set smaller than one of said steel pipe body filled with

said hardening material with time.
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12l eg portion for connection is inserted into said har deni ng mat eri al
time which is not yet hardened of said undefs de\g_le sai d harden

“materia

-inserted

--~...._

with .
ng'

with time of surround- ings of sai Hé@nporf =gonnection is
prevented from choking. Then, mhen t he Ieglpprtlaawfg §6ﬁﬁyc ion is

......

—
Iy LTI

8. The method of constructing column in said concrete re-
verse placing method as set forth in claim 1 or claim -4
wherein said leg portion for connection has a sectional shape
opened in horizontal directions, when said leg portion for
connection is iﬁserted into said hardening material with
time, which is not yet hardened, of said underground pile,
said hardening material with time of surroundings of said leg

portion for connection is preﬁented from choking.

9. The method of constructing column in said concrete re-
verse placing method as set forth in any claim of claims 1
through 8 wherein said hardening material with time is a

concrete.

—
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into the

yet hardened, the insertion resistance canjB

har deni ng materi al with time of the underground p|Ie whi ch i s not-:

‘material with tine flownng to the leg porti That is,
the steel pipe colum is built up and conngcted HEEhH¢@§ undef gr ound m
the hardening material with time which is nol yet—trardernad t he

underground pile, received the insertion of the leg portlon for connect

does not

have a place to go, and starts to choke in the section of the

portion for connec-

ABSTRACT OF THE DISCLOSURE

An underground pile, such as the pile 2, is provided in
the deep portion of a pit, such as the drilled hole 2s,
formed under the ground line GL. Columns 3, 4, 7 having a
leg portion for connection, such as the leg portion 33,
projecting to the lower portion of the steel pipe 31, and the
columns 3, 4, 7 are inserted into the drilled hole 2s. The
leg portion 33 of the column 3 is inserted into the concrete
21, which is not yet hardened, of the pile 2 so as to fix
into the concrete 21. As a result, the column 3 is connected

with and supporfed by the pile 2. Then, the columns 3, 4, 7

t he hardenlng

when
le, -

i on,
| eg

can be easily built up in the ground with a small insertion_’

resistance, and can be immediately used as a column of a main
structure, thereby the column construction work in a concrete

reverse placing method is made simplified.
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tion. As a result, there is such a danger that the insertion resistance

i ncreases. However, in the present invention the hardening material wth
time which is not yet hardened, pushed by the |leg portion for connection,
escapes to the sides through the portions opened in the horizontal direc-
tions of the leg portion for connection. As a result, the hardening
material with tinme of the surroundings of the |leg portion for connection is
prevented from choking. Then, the insertion resistance when the steel -pipe

colum is built up L/fl

7
=

)
-




is small, thereby the works are efficiently executed. Be- sides, the |eg
portion for connection can be certainly in- serted into the hardening
material-with time of the under-  13A ground pile to the predeterm ned
depth on design. - For this reason, the works can be executed w th high

credit.
2
A

3\ ﬁx\\\\\\\\\\\\\\\“

3}--33b
N33

W
—
X///&//

\ .

Ll L7 77 RT7T 7

|
p

3

32

)ﬁ 34
35 35




The 7th invention of the present invention conprises the nmethod of
constructing colums in said concrete reverse placing nethod as set forth
in any claimof the 1st invention through the 6th invention wherein said
hardening material with tine is a concrete. Then, the present invention can
be used for various purposes. Besides, the underground pile and the steel
pi pe colum can be certainly executed nmaking the best using of the property
of the concrete nmaterial capable of exhibiting
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stabl e strength by the known nethod of mi xing and placing, then the
execution of the colum can be sinplified. "The steel pile colum” _
described in the present speci- fication in not only the hollow one which
"inside is enpty, and includes so-called "a steel pipe concrete colum"
which inside is filled wwth the hardening material with tinme, such as a
concrete. BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 is a view show ng an

i

exanpl e of a subsurface

(c)

(b)

(a)




"structure under construction according to the_preseht inven- tion; Fig.2 is. .

a-sectional view shown fromthe arrows Il, Il of Fig.1; Fig.3 is a view
showi ng an anot her exanmpl e of "a steel pipe colum to be applied to the
structure as-shown in Fig.1; ' o
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13B Fig.4 (a) through Fig.4 (c) and Fig:5 (a) through Fig.5 (c) are a
series of views showi ng construction routines of the subsurface structure
as shown in Fig. 1; Fig.6 is a view show ng such a state that a head por
Fig.1 is a view showing an exanple of a subsurface
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structure under construction accordihg to the'present'inven- tion; Fig.2 is . -

a sectional view shown fromthe arrows 11, Il of Fig.1l, Fig.3 is a view
showi ng an anot her exanple of a steel pipe colum to be applied to the
structure as shown in Fig.1; Fig.4 (a) through Fig.4 (c) and Fig.5 (a)
through Fig.5 (c) are a series of views showi ng construction routines of
the subsurface structure as shown in Fig.1;
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Fig.6 is a view showi ng such a state that a head por 14 tion of a pile
is deformed by the earth pressure of a natural ground in the subsurface
structure as shown in Fig.1; and Fig.7 through Fig.1l1l are views show ng

anot her exanpl es of a sectional shape of a leg portion for connection of a
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steel pipe colum for use in'the present invention, Fig.12 is a view :
showi ng an anot her exanpl e of the steel pipe columm for use in the present
invention; Fig.13 is a view showi ng an anot her exanple of the steel pipe
colum for use in the present invention; Fig.14 (a) and Fig.14 (b) are a
series of views show ng routines wherein the steel pipe colum as shown in
Fig.12 is built up in a pit; and Fig.15 (a) and Fig.15 (b) aré a series of

vi ews show ng
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routines wherein the steel pipe colum as shown.in Fig.13 is built up in
the pit. DESCRI PTION OF THE PREFERRED EMBODI MENT Enbodi nments of the present
i nvention are now expl ained on the basis of draw ngs hereinafter. As shown
in Fig.1, a subsurface structure 1 under construction is constructed on a
plurality of piles 2 driven into a ground 40 having a predeterm ned depth
under a ground line G. which is a ground surface before the subsurface
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structure 1 is constructed. The piles 2 are provided at a predeternined -
pitch in the right and left direction of Fig.1 15 and the direction

per pendi cul ar to the paper of Fig.1l. Each pile 2 is conprised of a
cast-in-place concrete 21, which is an exanple of a hardening nmaterial wth

~ time, provided at a
. N
/ll

( PRIOR ART)
1 /——-/IOX 43 ]
1 1 1 [
7 s L
1030 2 % | 4. 46a
' g LI e 4
45bﬁa/ | 5\43- 6b
TS 1| - 46¢
¥ i
45c¢ /
-:/1' L] L= i l1..r ]
—
45d

YIS SISLLSSS S LALL S SIL LS SIS LSS LSS LSS/

44/ J M JX 1 N\aa
43

A\
a\ v
i v
I{a
\\Y
A\
A\

41 |

Fig.16




deep part of a drllleﬁ hgﬁg 2s mg% h p|t formed in the qtgund 40 from

_ the ground line GL, and a reinfo §N' ﬂﬂzhumﬂeﬂnlobdﬂka ncrete 21

" Onthe pile 2, a colum 3 which is a steel pi pe NG I-ete--cott

provi ded, that'is a plurality of colums 3 are @anded.aﬁe%ﬁﬁﬁ&itern1ned

. pitch in the rlght and left direction of Fig.1 apd in the d| ecLL
per pendi cul ar to the paper of Fig.1l, each being unﬂ@rﬁ?g the

The top portion of each pile 2'is an extfabankln _

e_z

TITLE OF THE INVENTION

A METHOD OF CONSTRUCTING COLUMN IN A CONCRETE REVERSE

PLACING METHOD

BACKGROUND OF THE INVENTION

- PThis invention relates to a_method of constructing
column in a concrete reverse placing.nethod to be applied
when a subsurface_structure.is.constructed according to tne.
concrete reverse placing method.

y-\ concrete reverse placing method has been known, in
thls method, in case where a relatlvely big scale subsurface
structure is constructed, dlgglng work is executed from a
'ground surface to a lower hand step by,step,_and a structure
is constructed evsry story digged for the underneath.

- In this concrete reverse placing method, as shown in-
Fig.16, firstly, the ground is digged to a predetermined
depth so as to form a hole, and a plle 41 is made by plac1ng
concrete ln the Hble. Next, a steel frame material 43
extending above ground is lnserted and disposed in the pile
41 of the hole dlgged, thereafter the hole is refllled. on
thls occas;on, the ground is stabilized by an earth retaining
wall 44. In-this wey, digging work is executed starting from
the ground surface step by step, being.Supported by the steei'

frame material 43. Construction work is executed, startiné



.aftermards and becones to be a basi c portion 23 by the coggﬁe%§3p%aced
‘herein, and then the pile 2 surviving as-an act cS?fﬂEtLug{%ﬁ*%hé portion
| ower: than a top end of deS|gh pile PL. - The reil =C+ﬁg”bar buried into
the concrete 21 of the pile 2 projects on the upﬁer g&g the top end
of the extrabanking concrete 2a. ' As shown in Fig. 1 oo "Fig. 2.-each colum 3
'has a steel plpe 31 in the squar e shape in this enboﬁlnent (of course,

from conetructing'a_slab'45a of the grand floor, and continu-
ing to consfruct_e slab 45b of the._first baSemeht floor,
then a column 46a between the grand floor and the first
oasement flooxr, a sleb 45c of the second basement floor, and
a ‘column 46b between the first basement floor and the 5econd
_baeement'floor; | | _: |
In this concrete rererse placlng ‘method, however, whlle
_d;gglng work is. executed step by step, works of a form,
.relnforclng bars, concrete placing for the slab 45 are exe-
cuﬁed,'and after these works are finished, works_of a form;__
reinforcing bars, end_concrete olacipg for the column 46
should be execﬁted making use of the:steel frame.materiel 43.
Therefore, iﬁs work routine is ertremely complicated, end in
particular, the construction_of the columns is troublesome,
thie point becomes a defect. Therefore, simplifibafioh of
the column coﬁstruction ﬁork in the concrete reverse plecing_
method is strongly. desired. | ' |
An object of the present invention is to provide a

method of constructing column.ih a:concrete reverse piacing
:method capable of making the construction work of columns in
the concrete reverse placihg'method simpiified} taking the

above-mentioned circumstances into c¢consideration.

SUMMARY OF THE INVENTION
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The 1st invention of the present invention comprises'a

method bf constructing columns in a concrete ‘reverse placing
.method wherein when a subsurface structure is constructed by
said concrete reverse placing method, pits are formed in a
ground from a ground.surface, a hardening material with time
is placed in a deep portion of said eech pit so as to con-
struct an underground piles,.columns are built'up and.con;
nected with'said underground piles, said method further com-
prising: | _
inserting a steel pipe column haVing a steel’ pipe body
provided a leg portion for connection at the lower end of
said.steel.pipe body, projecting the underneath of said steel
pipe body, into said pit; | | |
inserting said leg portion for connection of said steel
pipe column into said hardening material w1th time of said
underground pile, which is not yet hardened; and
fixing said steel pipe column by said underground pile
through ssid 1eg_portion for connection so as to construct
said column. |
. Since the steel pipe column is built up so as to fix
‘the leg portion for connection by the underground pile, it is
''not necessary to insert the steel pipe body portion into the
hardening material with time uhich is not yet herdened of the
underground pile. Iherefore, there_is no fear of occurrence

of big'insertion resistance'as the case where the steel pipe



bod 31

- sha éhsBam épdi¢edled at the | ower portion of coltmm—3—as a | eg
portl | on, projecti _,_9;9—_—1;——4‘16 Fower [harEfLiramiTestitiower end
porti I pi pe X Whi-k-e +:45e3E8p \por

IS flxed |nto the concrete éﬁ*mh¢ch ASEIPr OV
advance, —=poT 1
by the concrete 21 of the pi
shown in Fig.2, the |leg:

by the concrete 32. A Ieg portion 33 mhlch Is com prised of a

the | ower portionjiof I on .33

body itself is inserted into the hardening material with time

of the undergronnd pile when the steel pipe column is built

'ﬁp.. Fof'this reason, it is oossible to easily dispose the

'steel pipe column in the underground. 1In this way, the steel

pipe column built up in the pit, fixing the leg portion for

'_connection'by_the hardening material with time of the under-

ground pile, immediately'functions as a column Therefore,

according to the present invention, a column which is a steel'

pipe column can be'easily built up.when the subsurface struc-

ture 1 is constructed by a concrete reverse placing method.

Then, the work of arrangementlof a forn or the_like for

placing concrete for columns, which is necessary in a conven-

tional method, is onitted, thereby the whole work routine in

the construction of the sﬁbsurface_structure 1 is made sim-

plified in the proportion to the simplification of the con-

struction work of the_column, and the construction period is
shortened.
The 2nd invention of the present invention comprises

the method of constructing columns in said concrete reverse

placing method as set forth in the 1lst invention wherein in '

case where said pit is filled with a stable liquid, said

steel pipe column is inserted into said pit filled with said

stable liquid while buoyancy;acting on said steel pipe column

is being adjusted so as to prevent flotage at the time of

insertion of said steel pipe column into said pit.

| ONaQf it g portion 33
d || MatA sﬁ@g -pe 31 in
. Fe=parrea=nt o and fixed
e 2in p@e em bodi nent as shown in Fig.1.

As



portion 33 ened sectional shape in the horizontal directions
aving no closed horizontal sectional portion (a %ﬂszentaLisectlonal

p Githisi Y surrounded by a the | porii08=33-0L the
li ke ‘rlgldy —1ihes begNpprtion 33 i's smal Ter “than one of -
t hel | fille ﬁﬁ?%ﬁﬂﬁé %encrete\BZ Afjdyzian, gggqmﬁqﬁngrtlon 33a -

i s disposed between the iupper. ﬁo;LLon*yfsrtloned insiges st'eel "pi pe 31
and the | ower portion p03|t|oned in5the pile 2 in the leg portion 33 as a
~smal | secti onal portlon |n the _

| Then, the steel pipe column can be inserted into the
pit, sinking“in the stable liguid, without floating up by
buoyancy. For this reason, even if the pit is filled with
the stable liquid for the preservation of the pit in a poor
ground or the like, the steel pipe column, which inSide is
still empty (that is,_which is not filled with the hardening
material with time, such as concrete), can be built up with-
out the obstacle of buoyancy, thereby certainty concerning
the execution of the colum in the subsurface structure is
increased.

The 3rd invention of the present invention comprises
the method of constructing columns in said concrete reverse
placing method as set forth in the 1st invention wherein said
steel pipe column is fixed by said underground pile, there-
after a hardening-material with time is placed inside said
steel pipe body so as to fill therewith, said hardening
material with time filled is made a part of said column.

Then, the steel pipe column is light so that it is easy
to deal with the steel pipe column when it is carried and
lifted before it is built up into the underground.since the
inside thereof is empty at this time. After disposing it
into the underground and the hardening material with time is
hardened,bit is possible to retain a big strength by the
hardening material with time unitéd with the steei pipe body.

' As a result, the underground structure can become to be
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‘The 4th inveution of the present invention comprises a
'method of buildihg columns in a concrete'reveroe'placing
method wherein in case where a subsurface structure is con-
structed by said concrete réverse'placing:method, pits are
formed in a ground from a ground surface, a hardening materi-
al'with time is pléced in a deep portion of said each pit so
as to comstruct an undefground pile, and columno are built up
arid connected w1th said underground p;les, said method fur-
ther comprlslng. | |

a Steel pipe column having a steel pipe body; filling
'said inside of said steel pipelbody with a hardening mateuial
with time, olosing a lower.énd'portion of oaid steel pipe'
body so as to block inside and outside of said steel pipe
body, providing a leg portion for connection projecting_thé
underneath of éaid éteel pipe body at allower end of said
steel pipe body; | |

using said steel pipe column as sald column;

inserting said steel pipe. column in said plt filled
with a stable liquid;

inéerting said leg portion for connéction of oaid steel
pipe column into said_hardoning material with time of.said
underg:ound pile, which is not yet hardened; and |

fixing éaio steel pipe coiumh by said underground piie

through said leg portion for connection.



17 nectlng the colums 3, 3 adjacent to each other. The slab 5 in this

enbodlngpL_L%_EQHELL§§Q_QL_Ihefﬁastzﬁn; rete.51 and the
-rei nf or ars 52 which are $hame°%ﬁe" ;

suqsq{ia S

flat sl abmsswﬁas whl ch tHESYalS is y 'suﬁﬁmt«e%rby the’
col ums 3 m 5T abs 5 adyppent to each other in
t he up and , a subsurfate space 6is prOV|de” beP 4§

.Then, when fhéISteel pipe”cdlumn is inserted into the
pit, the steel pipe column can sinks ihto the pit by the
weight.of fhe hardening'méterial with time filling the inside
of the steel-pipé body therewith. Therefore, acc0rdiﬁg to
‘the present invention} there is no feai of having difficulty
when the steel pipe column is inserted into the pit by buoy-
ancy of the stable liquid; For this reason, it is not.neces-

~ sary to adjust the buoyancy acting on the steel pipe column
as the case.where the!steei pipe body, which inside is empty
(that is, which is not filled with the hardening material
with time, such as céncrete),'is arranged. Besides, since
the steel pipé column is built up so as_to fix the leg por-
tionhfor connection, simi;ar to the case of £he_steé1 pipe
_éolumn mentiqned in the first inventién,'it_is.not.nécéSSary |
to insert the éteel'pipe §ody portion into the hardening
material with time of the unaerground'pile, which is not yet
hardened. The:éfore, there is no fear of th§ occurrence of
big insertion resistance as the case where the steel pipe
body itself is_inse;ted into.thé"hardening material with time
of ﬁhe undgrground pile, thereby the steel pipe column can be
easily built up in fhé_uﬁderground. Furthermofe; since the
lower end portion of the steel pipe body'is:closed in the 4th
invention, the hardening'maﬁerial with time which is small in
its'strength formed on the top portion of the un&erground

pile (the extfabaﬂking concrete 2a portion) is not entered



separated by the slab 5 every story. of the undergrqund..fl M a

di ggi ng face DL of —the—stery where construction wo ka . JYOWz§ exegured, : a
concrete sunﬁslShbetﬁszeS RLQVi ded for pI acing the sl 5 of th| S story (as

" shown in the el g 1) A plurality of tba 60} UMD o34k S 0

‘ext ends and H’H t he. upper- si.de of the ¢wemnd. &Pne»&_ v“ds shown

in Fig. 1l er than the ground line GL in the colunn 31is
used as an aboveground colunn 3X of aqgabove- :

inside the steel pipe body even if the steel pipe column is
- inserted into the.hardening-material with time of the under-
ground pile, which is not yet hardened. Then, the leg por-
_tion-for connection is inserted into the hardening material
.with time of the underground_pile a predetermined depth in:
the design, and the bad top portion of the hardening material
with time is_removed from the surroundings of the leg portion
for connection,'thereby the steel pipe concrete column is
connected and united.with the good quality underground pile
through the leg portion for connection. lFurthermore, the
steel pipe column built up in the pit so as to fix the leg
portion for connection in the hardening material with time of
the underground pile in this way, immediately functions as a
column without placing the hardening material with time
inside the steel pipe.body in site. Therefore, according to
the present invention, a column which is a steel pipe column
can be easily built up when the subsurface structure is
" constructed by a concrete reverse placing method. Then, the
" work of arrangement of a form or the like, which is necessary.
'in a conventional method, islomitted, thereby the whole work
routine in the construction of the subsurface structure is
made'simplified.in the proportion to the simplification of
the construction work of the column, and the construction.
' period is shortened.

The 5th invention of the present invention comprises



ground s e 1X c nst r ucked--en--t-he— de of the subsurface
: cture t asﬁ rface StHUCEHFET L '%leimrl S ~as shown here- -
- |nbeﬂb subsurface structure: 1 is| con ggted”acpofﬁlng to the
work r i N Fi g4 Eay- hrough- (c) an Flg 5‘(éﬁ'through (c),
execut| rete reverse placing nethod At first,. a h Fig. 4
(a), astand pi pe 38 S set %§ﬁ)ﬂﬁl§§’b

- '2

the method of conétructing coiumns in said cbncrete.reverse
- placing mefhod as sét forth in the 4th invention wherein a
lbwer end portion of said steel pipe bodyuis closed,.blocking
- inside and Ouﬁside of:said'steel pipe body bylsaid hardening
_matérial with time filling said inside of said steel pipe
body. | | |
Then, the inside of the steel pipe.body is closed by
the hardening material with time filling'therewith, thereby
another material excluding the'hardéning ﬁaﬁerial with time
is not'entere& in the inside. Therefore, éven if the leg
portlcn for connectxon of the steel plpe column is inserted
'. into the hardenlng mater;al which is not yet hardened of the
underground pile, there is not such a danger that the deteri-
orated'material of the mosﬁ'upperlportion of the underground'
pile which strength is small is entered into the inside of
. the steel piée. Besides, ituis not necessary to install a
bottom member on the steel pipe body by welding etc. in order
| to obtain the steel pipe column which lower end portion is
- closed. .Asla result, the éompbsition materials of the steel
pipe column is made simplified. The bottom member is not
installed on the stegl'pipe body,,thereby the upper side
rather than the portion projecting to the lower hand of the
steel pipe body of the 1e§ portion for connection can be
easily extendéd and disposed insidé the steel pipe body. For

this reason, it is possiblé to freely select and adjust the



18 under the ground line G. of the positiotiito be pr
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st aby a da - I|qU|d, Q& resh water or bentonite -
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The relnforC|ng bars 22 for

'strenéth of the steel-pipe column on design.
The 6th invention of the present in#ention cohprises
" the mefhod'of conetructing columns in said concrete'reverse
- placing method as set forth in the lst-invention wﬁerein
flexural rigidity of said leg portion'for.connectiOn is set:
smaller than one of sald steel pipe body.
Then, it is avoidable to act the excessive bending
stress on the steel pipe body by the deformation of the leg
.portion for connection._ That is, if the method according to
the present invention-ie adopted in a poor ground, an earth
retaining wall may be deformed'so-as to deform the head
portion of the underground pile relative1y moving in a hori-'
zontal direction to the steel pipe body. Then, there is such
a danger that an unexpected'excessive bending stress gener-
ates on the column'alfeady built up in the ﬁndefground by the
relative displacement of the head portlon of the underground
pile. However, in the present lnventlon the leg portion for
connection deformes prior to. the steel_pipe body, thefeby the
relative displacement'of the heed portioh_of the underground
pile is'properly abserbed in the deformation of the leg
portioﬁ for connection. As a_result, the bending stress of
the column ‘is widely reduced so as to prevent the damage of
the function of the coiumn.
" The 7th inventien of the pfesent inﬁention comprises

the method of constructing coiumns in said concrete reverse



for

portlo
the pi
extrab
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nmust be executed when the concrete 11°

plecing method as set fo:th in theIBrd invention or:the 4th
invention_whetein flexural figioity of said leg oortionffor
connection is set emellef than one of seid steel pipe body
fllled with sald hardening material with tlme.

Then, similar to the 6th invention, 1t 1s poss;ble to

avold the generatlon of an excessive bending stress on the

' steel pipe body filled with the hardening material with time

by the deformation of the leg portion for connection. As a

| result, the bendlng stree of the column by the steel pipe

body fllled with the hardenlng material w1th time is widely

reduced_so_as to prevent the damage of the functlon of the

_ column.

The 8th invention of the present invention comprises

thetnethod of construoting columns in said concrete reverse
placing method as set forth in the 1st invention or the 4th’
invention wherein'said leg portion for oonnection has a
sectional shape opened in horizontel directions, when said

leg portion for connection is inserted into said hardening

the—erte-?*are’§§f’5f~—he deep portlon of the drilled hole 2s drilled and
: et=+nt:0 -t he deep -

h&d 4 -
w@mmessEéNr i nf o 827 nyzbars 22 are set,
| c. n eXpeﬁtedf«CEDel CL{ hi ghler - t he 2l @rigad 1886 t he
concrete 2a 0 thé design pile PL. Then,

- col umms 3 are i medi atel y di sposed. The work of dlsp05|ng t he col unms 3

to

t he

material with time which is not yet.hardened of said under-__.

ground pile, said hardening material with time of surround-

ings of said leg portion for connection is prevented from
choking. |

Then, when the leg portion for connection is inserted
into the hardening material with tine of'the underground

pile, which is not yet hardened, the insertion resistance can



21 of the pile 2 is not yet hardened. . Firstly, int ere the

_subSULiaee—s%%uttUTE’I'is constructedh_a_ st eel)l g&p sngﬁg the leg

* porti hag a pr %r_ugﬁnggsggggtw to anhe end from the inside
of t and i HPs g&agﬁgjthe cpncre.enaz . qfregaénto t he
st eel o hard ___Then—the=shape st ebk- boc shk% Bt he 1 eg
portio g on the I.ower hand when the colum 3 is built up, .

bei ng flxed and supported by the cop2 crete 32 |n the steel pipe 31. The
colum 3 which is com

be reduced with.the ha:dening material with'time fiowing tp
| thé leg portibn_fdr cénnectién. That is, when the steel pipe
column is built up énd cqnnected with the undergrpund pile;
the hardening material with time whigh.is not yet hardenéd‘of
" the undergfouhd pile, received the_insgxtion ofdthe leg
portiod for connection, ddes nbﬁ haveda place to go, and
étarts to choke in thé section of the lég portion for connec-
tion. as a resuit, there is suqh a danger that the inserfion
resistance increases: ' However, in the'p;esent_invention'the
.hardening“material with time which is not yet.hardened,
pushed by the leg_porfion for connedtion, escapes to the
sides through'thé portions opened in the horizontal direcf'
tions of the 1eg'pQrtion for connection. As a result, the
hardening material with time of the surroundings of the lég
'portion for connection is prevénted from choking. Then,_thé
insertion resistance when the steel pipe.column is bﬁilt.up
is small, thereby the works are efficiently_executed. Be-
.sides, the leg pbrtion fdr gonnectidn can be certainly in-
serted into the hardening material with time of ﬁhe under-
ground pile to the predetermined depth on design. For this
" reason, the works can bé_executed with high credit.
The 9th invenﬁion_of the present inventibn comprises
the method of conétfucting COlumns in said concfete reverse
placing method as set forth in any claim of the 1lst invention

through the 8th lnventlon wherein said hardenlng materlall



.prised—ot—rhé‘ﬁéFaéﬁéa—boncrete 32 and the steel pipe 31 is 1 9 then

produqﬁﬂshﬁn&dB&m a steel- p}pefeoncrete | upEE=afe: st. The col um
"3 produ as theé §ﬁ@elnp+ﬁé*eon6re Zﬁm, Rung down with a
crane (ﬂ t he ‘l  REPLACE : e - '
' 25 AR L
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- with time is a concrete.
" Then, the present invention can be used for various
purposes. Besides,.the underground pile and the steel pipe
J colun can be certainly executed making the best using'of the
property of the concrete material capable of exhibiting
stable strength by the known method of mixing and placing,
then the execution of the column can be 51mplified. |
"The steel pile column" described in the presentlspeci-
fication in not-oniy the hollow one which inside is empty,
and includes so-called "a steel pipe concrete column" which
inside is filled with the hardening material with time, such

as a concrete.

BRIEF DESCRIPTION OF THE DRAWINGS

Figtl is a view showing an example of a subsurface
structure under construction according to the present inven-
tion; |

Fig.2 is a sectional view shown from the arrows II, II
of Fig.l;

Fig.3 is a view ehowing an another example of a Steel
pipe column to be applied to the etructure as shown in Fig.1;

Fig 4 (a) through Fig 4 (c) and Fig. 5 (a) through Fig.5
(c) are a series of views show;ng construction routines of
the subsurface structure as shown in Fig.l;

Fig.6 is a view. showing éuch a state that a head por-



Longitudinal direction as shown in Fig.4'(c) SO é: :
upper hand of the pile 2 of a predeterm ned positijo HEFLAE%VtM@Q“”
- aforenmentioned state, the colum 3 is |owered by tlhe opeé sz @L .a crane.

on the

- The colum 3 sinks into the drilled hole 2s filled Wi'th e liquid
39 by its weight since the colum 3 is the steel pipe colum filling the
I nside of the steel pipe 31 with the concrete 32. There- fore, the stable
liquid 39 filling in the drllled hohg 2s overflows the amount the colum 3.

'_Slnks and then while the

-tion of a pile is defdrmed'bf the earth preesure of a'netural
ground in the subsﬁ:face structure ae_shewn in Fig.l; and
Fié.? through Fig.ll are views showing'another examples
of a'sectional-shape_of a leg po:tion'for connection of a
steel pipe column for use in the preSent'inventioﬁ; |
Fig.1l2 is-a view sﬁowing an another example of the
steel.pipe column for use ih the present invention;
Fig.1l3 is a'ﬁied showiﬁglan another example of the
steel.pipe celuﬁn for use in the bfesen£ inéention;
Fig.1l4 (a) and Fig.l4.(b) are a series of views showing
~ routines wherein the steel pipe column as shown in Fig.12 is
built up in a pit; and | |
Flg.15 (a) and Fig.1l5 (b) are a series of views showxng
routines where;n_the steel plpe column as shown in Fig.1l3 is

built up in the pit.

DESCRIPTION OF THE PREFERRED EMBODIMEﬁT
Embodiments of the present invention are now explained
- on the besis of drawings hereinafter.

As shown in'Fig.l, a’sﬁbsufface'sfructure 1 under
eonst:uction is constructed_oh a plu;ality of piles,2 driven
into a ground 40 heving:a predetermined depth under a ground
line GL which is a ground euﬁfece before the subsﬁrface
structure 1 iS'conetructed. The piles 2 are prbvided at a

predetermined pitch in the righﬁ and left direetion'of Fig.1l



overflowi ng stable liquid 39 is renpoved by a punp or the like, the colum 3
. is inserted in the drilled hole 2s to a predeternid 0 r={fttrat i s,
“the.stable liquid 39 is displaced by the colum 3).| .E&"Shﬁ%ﬁ n Fiig. 5 (a),
the leg portion 33 of the colum 3 is then |nsertedla preg?eéermngg‘E
di stance into the concrete 21 of the pile 2 whi ch |E not d, and
the colum 3 is fixed and supported by the pile 2 through the 1eg portion
33 by hardening of the concrete 21. Accordlngly, the colum 3 is easily
built up in the under- 15 : .

and the direction perpendicular to the paper'of Fig.l. Each
pile 2 is comprised of a cast—in-place concrete 21, which is
an example of a.hardening material with time, provided at a
deep part of a drilled hole 28 which is a pit;formed in the
ground 40 from_the.ground 1inelGL, and a reinforcing barl22
buried into the concrete 21. 'On_the pile 2, a column 3 which
is a steel pipe concrete column is provided, that is, a
plurallty of columns 3 are provided at a predetermzned pitch
in the right and left direction of Flg.l and in the d1rectlon
perpendicular to the paper of_Flg.l, each belng supported by
'the pile 2. _ ' |

The top portlon of each prle 2 is an extrabanklng
concrete 2a, as shown in Frg 1. The extrabank;ng concrete 2a
is chlpped afterwards, and becomes to be a basic portlon 23
by the concrete placed herein,.and-then the pile 2,sur¢iving
as an actual structure is the portion lower than a top end of
design pile PL. The reinforcing bar 22.buried into the
concrete 21 of the pile 2 projects on the upper side from the
top end of the extrabanklng concrete 2a.

As shown 1n Fig.l or Fig.2, each column 3 has a steel
pipe 31 in the square shape in this embodlment (of course,
the steel pipe may be a clrcle shape), and the steel plpe 31
constructs a peripheral portion of the column 3 as a steel
pipe body. . The 1nsrde of the steel pipe 31 is filled with

concrete 32. The lower end portion of the steel plpe 31 is



ground Wi t hout floatlng by buoyancy. Besides, since the-leg portion 33 of
the colum 3 has the sectional” shape opened in the horu&géﬁ?@“ﬁr%ec&t\

“-when the |eg portion 33 s insert- 20 ed into the cg@ncret’&: ﬁ”mthg
-concrete 21 which is pushed down by the leg portlon 33}1§ﬂg

away fron1a section _

.........
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closed, blocking'the inéide and the outside of the steel pipe
body 31 by the concrete 32.. A.leg portion 33 which is cdm—_-'
prised of a shape steel is provided at-thé.loﬁer pértion of
the colﬁmn 3 as a leg portion for connection, projecting on
the lower hand from the lower'end'portion of the steel.pipe
31. While the top portion'of the leg portion 33 is fixed
into the concrete 32 which is provided in the steel pipe 31
in advance, the lower éortion of the leg portion 33 is buried
into and fixed by the concrete 21 of the pile 2 in the em-
bodiment as shown in Figfl; As shown in Fig.2, the leg
portlon 33 has an opened sectlonal shape in the horizontal
dlrecthns hav;ng no closed horizontal sectional portion (a
horizontal sectional portion cdmpletely_surrounded by a flage
"of the leg portion 33 or the like);. A flexural rigidity G1
of the leg portion 33 is smaller than one of the steel pipe
31 filled with the concrete 32. lAnd,.an exposed portion 33a
is disposed between the upper portion positioned inside the
steel'pipe 31 and the lower portion pdsitiohed in the pile 2
in the leg portion 33 as a small sectional portion in the
column 3. As shown iﬁ tﬁe dashed line in Fig.l, the exposed
portion 33a becomes to be éne_part of the basic portion 23
thereafter. |

As shown in Fig.1, slébs.s, which are underground
slabs,.are pro#ided with the subéurface_stfucture 1 at a

predetermined pitch in the upper'aﬁd lower direction, con-



opening portions 33b in the horlzontal di rections. hh-d§\ﬂsult .Choklng
of the concrete 21 of the surroundings of the |eg pofjtién 33 can be™
prevented, thereby insertion resistance is'small. T e;gtogq% R& Bg@
portion 33 can be inserted smoothly and certainly sollas" t.
predeterm ned |l ength of insertion. Furthernore, since the | ower end
‘portion of the steel pipe 31 is closed by the concrete 32 filling the

i nsi.de the steel pipe 31 in advance, the stable liquid 39 or the concrete
21 of the pile 2 does not ent er ed |ntb_the st eel .

necting the columns 3, 3 adjacent to each other; The slab 5
. in'thié embodiment is cémprised of_the cast-in-place concrete )
51 and the reinforcing bars 52 which are shape steels. The
subsurface structure 1 is f;at slab structure form in whicﬁ
~ the slab 5 is directly sﬁppbrtéd by the columns 3 Withoui any

joist. | | |
Betﬁeen the slabs 5 adjaéent to.each othe: in the up
and down direction, a subsurface space 6 i5'p£ovided, Beingl
separated by the.slab 5 every story of the undergroﬁnd
floors. On a digging face Dﬁ of the story where construction
work is now exeéﬁted,_a concrete subslab 37 is provided for
placihg the_slab 5 Qf this stéry (as shown in.the dashed.line

of Flg 1). - | . o

A plurallty of the columns 3 also extends and are
disposed on the upper side of the ground 11ne GL, as shown in
Fig.l. The portion ﬁpper than the g:oﬁnd line GL in the
column 3 is used as an aboveground.column 3X of an above-
groﬁhd'strﬁcture 1x coﬁstrudted on the upper side of the

subsurface structure 1. |
| The subsurface structure 1 is comprised as shown here-
iﬁbefore. Then, the'suBsurface-structure l is constructed
according to the_Wbrk routines as Shown.in Fig.4-(a) through
(c) and Fig.5 (é) through (c¢), executing a concrete reverse

placing method. | | |

At first,'as shown in Fig.4 (a), a stand pipe 38 is set



pipe 31. In this way, after the colum 3 is dlsposed in the drilled hole 2s
in the ground 40, the drilled hole 2s of the surrFHHHFH§s=¥#:

is refilled with earth and sand 36 or the like, a} Wﬁﬁiﬁi‘ﬁ‘@iﬁ‘(
‘thereby the stable liquid 39 left in the drilled Jjole 2s is coghﬁ
-1s displaced with the earch and sand 36. After a pﬂﬁ!ﬁaZRtMABf

3 are built up in the ground 40, digging work is
that the ground 40 is dug down starls

under the ground line :GL of the position to be.provided the
pile 2. The drilled hole 2s is drilled and formed as a pit,
filling with an adequate stebie'liquid_39 in a liquid state,
such as fresh water or bentonite solution accdrding to the
etate of the_groﬁnd; from the ground line'Gtho a predeter-
mined depth of the greund 40. The reinforcihg bars 22 for
the pile 2 are set at the deep'portion of the drilled hole 2s
drilled and formed. '

| ' As shown in Fig.4 (b),dthe concrete 21 is poured into
the deep portion of the drilled hole 2s, where the reinforc-
ihg bars 22 are set, to the pile.cencrete placing expected
level CL higher the length of the extrabanking concrete 2a

| than the top end of the.design pile BL; '

Then, the columns 3 afe immediately disposed. The work
of disposing the columne'B must be executed'wheh the concrete
21 of the pile 2 is not Yet hardened. Firstly, in the site
where the subsu:face structure 1 is constructed, a shape
steel is set as the leg portion 33, ptojecting a predeter-
mined length to one end from the inside of the steel pipe 31,
and in this:etate,'the concrete 32 is poured into the steel
pipe'31'so as to hatden."Then, the shepe steel becomes to be
the leg portion 33 projecting on the 1ower hand when the
column 3 is built up, belng fixed and supported by the con-
crete 32 in the steel plpe 31. The column 3 whlch is com-

"prised of the hardened concrete 32 and the steel pipe 31 is



ing fromthe ground line G stép by step so as to renove. Then, the
subsurface space 6 is fornmed with digging, thereby theﬁeehuﬂﬁf3.isig_posed

e

in the subsurface space 6 on the side upper than a di g |%&rjan¢.EL;,as
shown in Fig.5 (b). The colunn 3 is stably dlsposed unﬁer t he ground Fine

GLas a = 21 sl 1_-_::;2'-5 MAR 1995
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then produeedlin.advance as a'steel_pipe.concrete column of
precast. -

The coluﬁn 3 produced in advence as the steel pipe
concrete column is hung down with a crane:(not shb&n) in the
1ongitudinal direetion as shown in.fig.4 (c) so as te posi-_
tion on the upper hand of the piIe 2 of a predetermined
'position. 'In the aforementioned state, the column 3'is.
lowered by the operation of a crane. The column 3 sinks into
‘the drilled hole 2s filled with the stable liquid 39 by its
weight since the columﬁ 3 is the steel pipe column fiiling
the inside of the steel pipe 31 with the concrete 32. There-
fdre, the stable liquid 39 filling in the drilled hole 2s
overflows the amount the column 3 sinks, and then while the
everflowing stable liquid 39 is removed by.a_pump or the
like, the column 3 is ineerted_ih the drilled hole 2s to a
predetermined position (that is, the stable.liquid 39 is
displaced By the column 3). As shown in Fig.5 (a), the leg
portion 33 of the column 3 is then inserted a predetermined
distance into the concrete 21 of the.pile 2 which is not yet
hardened, and the column 3 is fixed end supported by the pile
2 through the leg portion 33 by_hardening of the concrete 21.
Accordingiy, the column 3 ie_easily built up in the under-~
ground without floétinﬁ by'buoyency. Besides, since the leg
portion 33 of the coiumn 3 has the sectional shape opened in

the horizontal directions, when the leg portion 33 is insert-



colum of the main structure in the subsurface str
colum 3 appears in the subsurface space by renovi
" the leg portion-33 is. fixed and supported by the p
concrete itself, which is conprised of the steel p
‘has sufficient strength. After the ground 40 i'S
predeterm ned position corresponding to the subsurface slab 5,

32,

e 2, .and the $t eel

rgged-ta.a |

—even. if the
| Hﬁhe”grounﬂwﬁﬂ-5|nce

Batg1d Smﬁtﬁmhlggﬁoncr et

plpe

t he concrete

- subslab 37 is placed on the dlgglngujace EL and its surface 37a is Ieveled
- as shomn in Fig.5 (O. : _

ed into the concrete 21, the concrete 21 which is.pushed down
by the leg portion 33, can move, running away from a section

opening portions 33b'in“the'horizontal directions; As a re-

'.sult, choking of the concrete 21 of the surroundings of the

leg portion 33 can be prevented, thereby insertion resistance

is small. ~Therefore, the leg portion 33 can be inserted

smoothly and certainly so as to obtain a predetermined lengthl

of insertion. Furthermore, since the lower end portion of
the steel pipe 31 is'closed by the concrete 32 filling the
inside the steel pipe 31 in advance, the stable liguid 39 or

the concrete 21 of the pile 2 does not entered into the steel

. pipe 31.

In this way, after the column 3 is disposed in the

drilled hole 28 in the ground 40; fhe drilled hole 2s of the
surroundings of the column 3 is refilled with earth and sand_

36 or the like, as shown in Fig 5 (a), thereby the stable

liquid 39 left in the'drilled hole 2s is collected, and is

displaced with the edrch and sand 36. After a plurality of

the columns 3 are built up in the ground 40, digging work is

executed in such a way thet the ground 40 is dug down start-
ing'frompthe ground-line GL step by step so as to remove.
Then, the eubsurface speee G'is formed with.digging, thereby
the column 3 ie exposed in the subsurface space 6 on the side

upper than a.digging face DL, as shown in_Fig.S (b). The

.column 3 is stably disposed under the ground line GL as a



Next, an antisticking material for concrete is coated or disposed on the
concrete subslab 37. Then, necessary reinforcing hars 52 are disposed in
the subsurface slab 5 in a predéterm ned reinforcengph, state.. . '
reinforcing bars 52 are arranged in this way, the'conc?ééébﬁﬁTﬁgEﬁr -
predet erm ned thickness corresponding to one of t aDéyp§(r-'@£§: 5 o0on
Ty EAY Y en, ..

the concrete subslab 37, as shown by e dashed
column of'thé main structure'in.the subsurface structure 1

the slab 5 is constructed, making th oncrete

even if the column 3 éppears in the subsurface space by
'removing_the ground 4§ sincé_the leg porfion.33 is fixed and
suppbrted_by the pilé 2, And the steel pipe concrete itself,

‘which is cohprised of'the steel pipe 31 and the cdncrete 32,

has Sufficieﬁt.strength, After the ground 40 is digged to a
predetermihed positidﬁ correéponding to the subsurface slab

5, the cohcrgte subslab 37 is placed on the diggiﬁg face DL
and its surface 37a is leveled, as shown in-Fig.5 (c).

Next, an antiséicking mﬁterial for concrete is qoated

or3d15posed on the concrete subslab 37. Then, necessary

reinforcing bars 52 are disposed in the subsurface slab 5 in
a predetermined reinforcement state. After the feinforcing
bars 52 are arranged in this #ay, the concrete 51 is placed a

predetérmined thiékneés cqrrespoﬁding to oneiof the_subsdr-

face slab 5 on the;Eoncrete subélab 37, as shown by the

dashed'line in Fi§f5 (c). | |

Then, the slab 5 i§ constructed, making thé_cOACrete

subslab 37 placed on the digging face DL as an under form.
Therefore, a form fof'constructing the slab 5 is unnecessary.

Besides, since the column 3 is the steel pipe concrete'column.
disposed prior to thé‘cénstrﬁction of the slab 5 as a column

of the main'structure,_and is aiready exposed in the subsur-

face space 6 by digging'the ground 40 as deséribed before,

slab construction finishes after the slab 5 is only



subsl ab 37 placed on-the digging face DL as an under form Therefore, a
- formfor constructing the slab 5 is unnecessary. Besides,_since.the colum
*3'is the steel pipe concrete colum di sposed pri&kﬂggggﬁgﬁ§g$$truction of .
the slab 5 as a colum of the main structure, and, s already exposed in the -
'subsur- face space 6 by digging the ground 40 as | agpgr:'zluseqm‘@ﬂgﬁﬁe, sl ab
construction finishes after the slab 5 is only  {azo o

_ 29 _ o

constructed sd as.to connect with'the column 3 in the ortho-
Qonal.direction in the flat slab shape. Thereby it is possi-
.blg to avoid the concrete placing work for constructing the
columns and the occurrence of concréte construction joint of
a column acqompanied by the concrete placing wbrk since the
. columns already exist as‘steél pipe concrete columns when the
subsurface structure.l is ¢dnstruc£ed by the concrete reverse
placing method. As-a fesult, execution of works is easy, and
besides, it is possible to avoid the occurrence of é weak-
point owing'to a bad coﬁcreﬁe construction joint in the
subsurface structure £inished. |
| By repeating the routines above-mentioned, the sdbsur-'
face structure 1 is constructed in a short comstruction
period. After the subsurface spacejﬁ is formed to_the depth
té be piaced the basic portion 23, the basic portion 23 is
constructed by concrete as shwon in the dashed line of Fig.l.
on this occasion,'the top pbrtion of the concrete 21 of the
pile 2, that is, the porﬁién of the extfabanking concrete 2a
is in such a state that.its strehgth is slow since the stable
liquid 39 or the like is mixed therein, énd-then the extra-
banking_za portion should be remo&ed.. Howéver; since such a
ba& conérete 2la is not.entered into.thé steel pipe 31 of the
colﬁmn 3 as described before,'chipbing wo;k of the extrabank;
ing concrete 2a is smoothly exeéuﬁed.. |

In this way, the basic portion 23_is constructed,



22 constructed so as to connect with the colum Lp t he-ort ho- gonal

direction in the flat slab shape. Thereby it is gﬁ SP:;_ e to avoid the

" concrete placing work for constructing the col ur {and thé:gccurfence of -
' 54

concrete construction joint of a columm acconpa oncrete placing -
~work since the col umms already exist as steel P %0n BtM '80l98ns when-

23

connectihg a plurality of the piles 2 in the right and left
direction of Fig.1, theréby the basic portion 6f the subsur-
face strugture 1l is firmly construcfed. on this occasion,
concrete placing ié exécuted on the basic.poxﬁion 23 as shown
by the dashed line of Fig;l, ébnnecting respective leg pof-
tions 33 of a pluralxty of columns 3 one another. The por¥
tlon which is a leg porflon for connectlon for fixing and
. supporting the column_3 by the plle 2 during the dlgglng work
.and the siab placing work can be used as a:part of the struc-
ture of the subsﬁrface structure 1. That is, in the leg
portion 33 its upper poftidn'is buried in the concrete 32
insidé the steel pipe 31, its intermidiate"portién is fixed
in fhe basic portion 23} and its lower portion is buried into
the concrete 21 of thq pile 2, thereby the 1eg pqrtion 33_has
a function of appropriately cénnecting and reinforcing the
basic portion of the subsurface structure 1l. Accordihgly,
the.basic portion of the subsurface structure 1 becomes to be
an ext:emeiy stable structure.

| - The leg portion 33 of the column 3 has a function éf
transmiﬁting the weight of a building under construction to
the pile 2 till the basic portion 23 is constructed. In case
where this method is adopted at the weak ground,-however,'as
shown in Fig.6, when déformation occurs on the earth retainf
ing wall 25 with digging work as shown by the dotted line of

Fig.6, a head portion 2b of the pilg 2 may be relatively



placing method. As a resul't, execution of works is easy, and besides, it is
possible to avoid the occurrence of a weak- point ;ewing to a bad concrete
construction joint in the subsurface structure flﬁ ﬁhed@“By Tepeating the
routines above-nentioned, the subsur- face structdre 171 s" constitucted in a
short construction peri od. After the subsurface spage. QBSMARJHBQ&I to the
depth to be placed the basic portion 23, the basic:portion 23 |s
constructed by concrete as shwon in4 he dashed | i ne of Flg 1.

——

" moved belng accoﬁpanled by such a deformatlon in the horlzon-
tal dlrectlon as shown in the dlrectlon by the arrow A of
Fig.6 relative to the column 3.. Generally, there is such a
fear:that'an excessive beﬁding stress which is unexpected at
a design staée occurs on the column 3 by such a rélative

'movement_of the head portion 2b of the pile 2. However,
according_td-the présent method, in the leg portion 33 the

._sectiqn of the stgel is small in comparison with the steel

‘pipe 31 filled with ﬁhé_cbnéfete 32, that is, the column 3 of
the main structure, and its flexural rigidity Gl is set

- small, thereby thé ieg portion 33 defofms as shown in Fig.6
8o as to absorb almost the relativé displacement of the head
portionzzb.' | |

In this way, the constructioh wo:k oflthe subsurface
strﬁcture 1l is effectiﬁely and safély exécuted in the ground
40 on the lower side from the ground line GL; and then the
constfuction.work of the above-ground structure 1X can be
executed on the upper side from the ground line GL, simulta-
neously ﬁroceeding.with the c§ﬁstruction of the subsurface

structure 1. On this occasion, the 5béveéground column 3X is
constfgcted ﬁaking use of the column 3 of the subsurface main
structure supported. by the pile 2, thereby the construction
work of the above-ground.struéture 1X can be adequately
. exécutea. .Besides, the construction of the subsurface struc-

ture 1 is executed under the groﬁnd line GL in such a state



- On this occasion, the top portion of the concrete_21 of the pile 2, that
is, the portion of the extrabanking concrete 2a¢|§E¢Jbsuch asstate that.
strengthis slow since the stable liquid 39 or tlhe Ii ﬂA thereln
and then the extra- banking 2a portion should bé .0 8. er, since
such a bad concrete 2la is not entered into the:!steel .pipe-31 of the col um
3. as described before, chipping wrk of the extrabank- ing concrete 2a is

snoot hly executed. In this way, theggasib portion 23 is constructed,

that the'ground is always stabiiized without digging the
whole ground 40 at one time, thereby above-ground work is_
also safe and the whole construction of the structure can be
effectively executed.. |
_.In the embodlment above-mentloned, a ground is sta-
blllzed in such a way that the dlgged hole 2s is fllled w1th
the stable liquid 39, such as fresh water or bentonite.
However, the stable liquid is not restricted by these as long
- as lt is in a’ llquld state, its klnd ls optlonal..,Further-
more, as long ‘as the dlgged hole 25, whlch is. a pit, is
formed in a predetermzned.shape in the ground 40 by dlgglng
from the ground line so as to construct the columns 3, the
shape of the digged hole 2s may be kept by the means excind—
ing the method of £filling with the stabie liquid 39'as.de-_
scribed in the embodiment (for instance, by making use of -
hole wall protecting material or naking use of the supporting
force which the ground itself has). That is, the dlgged hole
2s may not be fllled w1th the stable liquid 39.

Besides, the shape of the steel pipe 31 and the leg
-portlon 33 compr131ng the column '3 are optional. That is, a _
circle section steel pipe may be used and a steel material
having sectional shape excluding one shown in the figures may
be ueed'as the leg_portion for connection. And, some con-
crete reinforCing'material, such as the steel material dif-

ferent from the reinforcing bar for reinforcement and the leg



23 connectlng a plurality of the piles 2 intherig T‘gﬂ et .. dlfﬁﬁhi n of
"Fig.1, thereby the basic portlon of the subsur- facg gtture Tis fir
constructed. On this occasion, concrete placing is &ég ;ﬁgﬂ‘ﬂpgtmgsb 1

portion 23 as shomn by t he dashed | i ne of F|g 1, con
por-

- 26
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portion, or a steel fiber, may_be'prOVided inside the steel
" pipe 31 of the column 3. | |
The steel material comprising the leg portion 33 of the
column 3 may be disposed only on the lower portion of the
steel pipe 31. Alternatively, the steel material may be
disposed extending along the whole length ‘of the steel pipe
31. |
Therefore, in another embodiment of the‘column 3 which
is a steel pipe concrete column, as shown in Fig.3, a bottom
portion 34 comprised of an iron plate or the like may be
provided at the 1ower end portion of the steel pipe 31 filled
with the concrete 32 therein, blocking the steel pipe, and
the leg portion 33 may be connected with the lower side of
the bottom portion 34 by welding through reinforcing plates
35, 35,lthereby the leg portion 33 projects on the lower hand
of the.steel pipe.31 as the leg portion for connection.
Then, the column 3 as shown in Fig.3 can be easily'produced
while itlhas'a function almost equivalent to the column 3
shown in Fig. 1 or Fig.2 as described before, in use.
| . In the enbodiment described before, the sectional shape
of the leg portion 33 is shown in Fig.2 as such an example .
that the leg oortion 33 has a sectional'shape,opened in the
horizontal directions, thereby choking_in case of the inserF
tion into the'concrete 21 is prevented so as to reduce inser-

tion resistance. However, another sectional shape opened in



tions 33 of a plurality of colums 3 one another.ﬁ*ﬁﬁﬁzpe$inggp which is a
| eg portion for connection for fixing and supporyﬁﬁﬁﬁbhezqghgggf3 by the
"~ pile 2 during the digging work and the slab-placqqg”mork can be'used as a
part of the struc- ture of the subsurface struct'n{iﬁguTha&mgsgan the leg.
portion 33 its upper portion is buried in the concrét"‘_e-‘%—ﬁ--. st the steel
pipe 31, its intermdiate portion is fixed in the basic portion 23, and its
| ower portion is buried into the congyete 21 of the pile 2, thereby the leg
.portion 33 has o _ - : - : _

the horizontal directions of'the leg portion 33 is available'
as lon§ as fofming sectional opening po:tions'33b. For in-
stanée,'as shown in Fig.7,_stéel méterials'33i in the shape
of a plate are arranged in the'éhapé of a éomb symmetrizing
in the up and down direction in Fig.7, or as shown ih Fig.s,
may be radfaily arfanged, thereby flow&ge of the concrete 21
in_the direction aslShown by the arrow B is dbhe, that is,
choking can be prévented. Alte;natively, as shown in Fig.9
or Fig.10, some ribs 332 méy be provided. Furthermore, as
shown in Fig.ll, a plurality of bar_matefials;'such as rein-
forcing bars 333 may be arranged, aligning eachfextending
direction to the vertical direction so as to maké_them a leg
portionifor'connection. The shape of the leg portion for
gOnnection, such és the lég portién 33, is optional as long
as the column 3 cén bé fixed'bf the pile 2 through ﬁhe.leg
portion for connection. Any leg porﬁion excluding one having
a seétional shapé as shown in Fig.7-through Fig.1l1, such as .
the leg portién contrived in the insértion resistance to the
-céncrete.ZI or adhesion for concrete, is available.

In the embodiment as mentioned above, the column 3 is
one filling the.inside of the'steel.pipe 31 with the concrete
 32 in advance as the hardening material with time. However,
a column 4 which.ié the steel pipe column not filling therein
with concrete may_be built up in the digged hole 2s as the

other examp;e of a column, as shown in Fig.12. That is, the



ey

a function of appropriately connecting and rein ortrng-the—ﬁas1c portion of
t he subsurface structure 1. Accordingly, the bqsﬁ%’ﬁbf{fehla? t he

" subsurface structure 1 beconmes to be an extrenelly stable structure. The |eg
portion 33 of the colum 3 has.a function of tr% ﬂ?ttlng thgewei-ght of a
bui | di ng under construction to the pile 2 till 1 on 23 is .
constructed. I'n case where this nethod is adopted at -t e meak ground,
however, as shown in Fig.6, when degormation occurs on the earth retain-

column 4 has the steel pipe 31 as a stéel pipe body, similar
to the §olumn 3 before-mentioned, and the bottom pértion 34
is providéd with_the lower end portiqn of the steél pipe 31,
blodking the outside_ahd inside of the steel pipe 31. The
leg portion 33 which is a shabe steel} similar to the column
- 3 before-mentioned is provided ﬁith'thé bottom portion 34,
being united with the steel pipe 31 by welding or the like,
projecting on'the lowgr hénd of the éteel pipe 31 through
reinfércing plates 35. The inside of the steel.pipe 31 priorx
to #rrangement in the digged-hole_Zs-is in an empty state,
filling'with only air 41, thé:eby the column 4 before ar-
rangement ih the underground is light, and the treatment of
carrylng of materlals and lifting is easy. .
When the column 4 is built up into the underground,
then, if the stable 1iquid 39 exists in the digged hole 2s,
S it istdiffibult to insert the column 4 into the digged hole
2s by receiving buoyancy from the stable liquid 39 in'this
.State (that is, since only air 41 exists inside in such a
state that the 1ns;de and the outside of the steel pipe 31
are blocked by the bottom portion 34). Then, 1n ‘case where
the coluﬁn 4 is insertea into the digged hole 2s filled with
the stable ligquid 39, as shown in'Fi§.14 (a), é ballast, such
as fresh water, is entered inside the steel pipe 31, and the
column 4 is inserted, adjusting buoyancy acting on the column

4 from the stable liquid 39_by'the weight of the ballast 42.



ing wall 25 with digging work as shown by the dotted line of Fig.6, a head
portion 2b of the pile 2 may be relatively 24 nnyedipepﬂg:aﬂcgnpanyeq by
“such a deformation in the horizon- tal direction as{sﬁbMM*ﬁnﬁimeﬁdrrgcilon :
by the arrow A of Fig.6 relative to the colum 3. nerally, there is such

. R .
Then, the column 4 smooﬁhly sinks into the stable liquid 39
in the digged hole 2s by-preventihé flotage by buoyancy. As
a result, the column 4 is.inserted into and fixed by the
concrete which is not yet hardened of the pile 2 without any
problem of buoyancy. dn this occasion, the column_4 is fixed
and suéported by the pile 2, only inserting the leg portion
33 intd the concfete 21 while the-steel pipe 31 portion is
arranged above the pile 2. Theréfore, it is not necessary tq.
push the steel pipe 31 portion into the éonéreté 21, and the
column 4 is smoothly built uﬁ into the ground 40. According-
lj, theré-is no problem of insertion résistance into the
concrete 21 of fhe pile 2 éven if the bdttom §ortion 34 is
prqviedéd at the 1owef end of the steel pipe 31. |

-After the column 4 is_supporfed by the concrete'21 of
the pile 2 to a predetermined depth by fixing it by concrete
21,.as shown in Fig.14 (b), the digged hole 2s of the sur-

lroﬁndings of the column 4 is refilled wiﬁh the earth and sand
36, and the ballast 42 inside the steel pipe 31 is collécted'
through a pump or the like. _Then, since the éolumn 4 which
is a steel pipe column can be smoothly.built up into the
ground 40, the column 4 can be utilized as # column of a main
structure sé as to effectively construct a sﬁbsurface struc-

_ture by digging wbrk oflthe ground 40;and constructing of the

slab'S, similar to the case of thé column 3 in the_embodimenﬁ

above-mentioned.



fear that -an excessive bending stress which is unexpected at a design stage
occurs on the colum 3 by such a relative novenent . of |[ "1§wt+on 2b
of the pile 2. However, according to the present met "" _
portion 33 the section of the steel is small in conparj on wict i MAR 198%el
pipe 31 filled wwth the concrete 32, that is, the col &8 lof- i'n -
structure, and its flexural rigidity GlL is set snmall, thereby ‘the I'eg
portion 33 deforns as shown in Fig $g as to absorb alnost the relative
di spl acement of the head _ - '

After the column 4 is fixed.by the pile 2 as mentioned
before, for instance, the concrete 32 is placed.ineide the
sfeel pipe 31 of the cqlumn 4 in site as the'ha?denihg mate-
rial with time, thereby the concfete.32 filled can be easily
' made a part of the coiuﬁn 4. By doing so, the column 4
becomes to be the eteel_pipe concrete column_substantially
"equal to the column 3 before-mehtioned, as a result. That
is, the steei pipe colﬁmn or the steel pipe concrete column
can be freely selected by using the column 4. o

As shown in Fig.13, the another example of the column
is a column 7 which is the sﬁéel pipe column,-which inside is
not filled wiﬁh the_concrete 32lsimilar tO'the ebove-men-
tioned column 4. In.the column 7, some through holes 30 are
formed communicating the inside aﬁd the outeide of the steel
pipe 31 at the lower end portion of the steel pipe 31 and
near the bottom portion 34 pﬁovided hete. '

Then, when the column 7 is built up into the under-
ground, even if the digged hole 28 is filled'with the stable-
1iquid 39, as shown in Fig.15 (a), the etabie liguid 39 can
freely enter into the steel pipe 31‘through the through ﬁoles
30. Then, the column 7 acting the adjusted buoyanéy thereon
sinks into the stable liquid 39 and ie smoothly inserted into
the digged hole 2s, and its leg portion 33 is smoothly.in-

. serted into and fixed by the concrete 21 which is not yet

hardened of the pile 2.



ture
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portion 2b. In this way, the construction work of tlhgesulstikEaceugEru
.1l is effectively and safely executed in the ground{40 Oqéﬁhﬁﬁgoﬁﬁﬁ |I
‘fromthe ground line @, and t hen ‘the construction {jwosk ve- nround
structure 1X can be executed on the upper side from=the=greunt—tine—al
simul ta- neously proceeding with the construction of the subsurface
structure 1. On this occasion, the above-ground colum 3X is constructed
~maki ng use of the colum 3 of the subburface min

After the column 7 is fixed and supported by the pile 2
through the leg portion 33, as shown in Fig.15 (b); in this
Qay, the digged hole 2s of the surroundings of the column 4
is refilled with the earth and sand 36 and the stable liquid
39 entered 1n51de the steel plpe 31 is collected through a
pump or the like. Then, similar to the columns 3, 4 before-
mentioned, the column 7 can be utilized as a column of'a main
structure. The column 7 is fixed by the pile 2, similar to
the column 4, thereafter the concrete 32 as the,hardening
material with time is placed in the steel pipe 31 at site;'
thereby the column.7.can be made a steel pipe concrete col-
umn. Then,'youhcen select the steel pipe column or the Steel
pipe concrete column; | _ |

On this occasion, if the 1eg portion 33 has a.sctional
shape opened in horizontal directions in the columns 4, 7
above-mentioned in Figs. 12, 13, similar to the column 3
above-mentioned, the concrete'zl of the surroundings of the
leg portion 33 is_prevented from choking when the leg portion
33 is inserted into the concrete 21 of'the.pile'z, and the
concrete 21 flows escaplng in horlzontal directions w1th

' 'enterlng of the leg portion 33. As a result, the leg_portlon

- 33 of the column 4 or 7 is smoothly inserted into end fixed
by the concrete 21, which is not yet hardened, of the pile 2
with a small insertion resistance. ” |

If the bending rigidity Gl of the leg portion 33 is



structure supported by the pile 2, thereby the constFuction wor k of the
above-ground structure 1X can be adequately execut edy _Tfﬁﬁﬁr‘¥#EFWMMm
construction of the subsurface struc- ture 1 is exect et “thders fh%%g¥ound
line GL in such a state 25 that the ground is al

digging the | o o v tfg? mg ggggthout

32

———

smaller than one of the steel pipe 31'por£ion.ih the columns
4, 7, acting the excessive bénding stress on the columns 4, 7
is prevented when the earth retaining wa11.25 is defofmed,
siﬁilar'to the before-mentiohéd case. Furthermbre,.the
“bending rigidity Gl of the leg portion 33 in the columns.4,'7
is smaller than.one of the steel pipe 31 filled with the
hardening material with time, such as a concrete, the defor-
.mation of the earth rgtaining wall 25 is absorbed in the
defofmation of the leg portion 33 so as to reduce the behding
stress acting on the column afterfthe columns 4, 7 become to
be the steél pipe concrete célumn.

In the embodiments, the hardening material with time
which is used for the columns 3, 4, 7 and the pile 2 is the
concrete 32. 'However, the hardening matérial with time is
optional, not iimiting tﬁé concrete as long as it is proper
as a consfruction material of a subsurface stfucture, and it
Qan.be_placéd in the deep portion of the digged hole 2s or
the steel pipe 31. Thérefore, the cement type matérial, such
as mortar, cement milk, or the resin type material, or some
material capable of hardening'with time after placing may be
‘used in place of the concrete. | - |

The present invention has been explﬁined on the basis
of the embodiments p:eééntéd herein. - However, the embodi-
ments which are described in th; present épecification are

illustrative and not limiting. The scope of the invention is



whol e ground 40 at one tine, thereby above-ground wnLk.js“aLse .saf-e-and the
whol e construction of the structure can be effecti Ve gxeeuted A7t e
~enbodi ment above-nenti oned, a ground is sta- biIizad |n %gghw 9€1hét t he
digged hole 2s is filled with the stable liquid 39, ggh ____________ resh.watgr or . -
bentonite. However, the stable liquid is not restri .édlbv—phaaﬂ:ag:txng as
it isinaliquid state, its kind is optional. Further- nore, as long as
t he digged hole 2s, which is a pit,3§s_

designated by the'accompanying claims and is not restricted
by the descriptions of the spécific embodiments. According—
- ly, all the txansformations.and'changes belonging to the

claims are included in the scope of the present invention.



formed in a predeterm ned shape in

.'Iine So as to construct the colu sha e of the @nggg,;, - :ﬂgy o
be kept by the means exclud- ing g I1in i '
liquid 39 as de- scribed in the e nst 2 e of o

hol e wal |l protecting material or naklng use of the suppo rﬁ """ i ch
the ground itself has). That is, the digged h {11 ed with
the stable Iiquid 39. Besides, t he ghape of th $HEEymb Nd the | eg

=

CLAIMS

1,._A method of constructing coluhn‘in a concrete reverse
- placiné method wherein when a subsufface structure.is con-
structed by sazd concrete reverse placlng method, a pit is
formed in a ground fram a ground llne, a hardening material
w1th time is placed in a deep portlon of said pit so as to
construct an underground pile, column is built up and con-
nected with said underground pile, said method comprising:
inserting a steel pipe column having a steel pipe body,
said steel pipe column provided a leg portion for connection
at the lower end of said steel pipe body, projecting under-
| neath of sazd steel pipe body, 1nto said pit;
lnsertlng said leg portion for connection of said steel
pipe column into said hardening materlal with tlme_whloh is
not yet hardened, of said'unde:ground oile;'and N
| fixing said steel pipe colﬁmn by said underground pile
through said leé portion for connection so as to construct

said column.

2. The method of conétructin§ column in soid concréto re-
verse placing method as set forth in claim 1 wherein in case
where said pit is filled with a stable liquid, said stéel
.pipe column is inserted into said pit filled'with said stable

liquid while buoyancy acting on said steel pipe column is

,;/””

yaced
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portion 33 conprising the colum 3 are optlon at is, acircle section
steel pipe may be used and a ste icRg secﬁ gggr_
.excl-.uding one shown in the figur é@~p6crr By Q[“‘W
connection. And, some con- cret . ah,lsuch as the &td
material dif- ferent fromthe retﬂf:éi‘*cTﬁQ' bar for reinf 'feerxﬂgt Mﬂ’RdIQQBe J/eg

35
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being adjusted so as to prevent flotage at the time of inser-

tion of said steel pipe column intd said pit.

3;f ‘The method of constructlng column in said concrete re-
verse plac1ng method as set forth in clalm 1 whereln said
.steel pipe column is fixed by said underground pile, there?
afté: a hardening material.with time is placed inside said
steel pipe body so as td fill therewith, said hardenihg.

material with time filled is made a part of said column.

4. A method of construqtiﬁg column in a éoncrete reverse
placing method wherein in”case where a subsurface structure
is constructed by said concrefe reverse placing method} a pit
is formed in a ground from a-gfbund.line, a_hardening-materif
al with time is placed ih a deep portion 6f said pit so as to
construct an undérground pile, and column is built up.and
connected with said underground pile} said method comprising:
a steel pipe column having a steel pipe body, filling
said inside of said steel pipé body with a hardening material
with time, closing a lower end portion of said steel pipe
body so as to block inside and outside of said steel pipe
'body, providing a leg pbrtion_for connection at a lower.end
of'said steel §ipe body, projecting the underneath of said
steel’pipe’bbdy;. -

using said steel pipe column as said column;

TR Ay
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26 portion,

the columm 3. The steel naterlal,gogprrsfﬂg thﬂ
colum 3 may be disposed only
Alternatively, the steel mater
| ength of the steel pipe 31.

3 which

or a steel fiber, may be prOV|ded i.nside the steel pipe 31 of
eg portion_33 of .the 5

B {J@«*’cdm)er‘ b6Ftifhn of +HAE=ST e,el Pi-peys
& F &lEPs ‘extyendi g4l 6ng the

.F—’e“: N anot her en %‘;‘L&”?ré 4R Smg)_co umm
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inserting said steel pipe column in said pit filled

‘with a stable liquid;

inserting said leg portion for connection of said steel.
pipe column into said hardening material with time, which is
not yet hardened, of said underground pile; and

fixing said steel pipe column by said underground pile

tﬁrough said leg portion for connection.

5. The method of constructing column in said concrete re-
verse placing metﬁod as set forth in claim 4 wherein a lower
end portion of said steel pipe body is closed, E;qpking
inside and outéide of said steel pipe body by said.hardening
material with time filling said inside of said steel pipe

body.

6. The method of constructing column in said concrete re-

verse placing method as set forth in claim 1 wherein flexural

”rigidity of said leg portion for connection is set smaller

than one of said steel pipe body.

7. The method of constructing column in said concrete re-

verse placing method as set forth in claim 3 or claim 4
wherein flexural rigidity of said leg portion for connection
is set smaller than one of said steel pipe body filled with

said hardening material with time.

e | |1
g R




is a steel pipe concrete colum, as shown in Fig. —apb@ifﬂﬂ}paLL'

portion of the steel pi o; FrTied e conc'ete 32
the steel pipe, and thel|l 'St '{a‘?T nﬂy be confideiad.. %Qﬁwhgg
of the bottom portion 34 by wBE r ei nf OFcrg=prates—at

‘thereby the leg portion 33 projects on the | ower—hand—-of—the steel plpe 31
as the leg portion for connection. sfhen, ‘the colum 3 as shown in Fig.3 can

o a1y proaioe T HIIIIIHHIHIIIHHIIIIHIII

8. The method of constructing column in said concrete re-

verse placing method as set forth in claim i or claim 4
wherein said leg portion for connection has a sectional shape
opened in horizontal directions, when said leg porﬁion for
connection is inserted into said hardening material with
time, which is not yet hardened,_of said underground pile,
said hardening material with time of surroundings of said-leg

-portion for.cohnection is prebented from choking.

9., The method of constructing column in said concrete re-
verse placing method as set forth in any claim of Claims 1
through 8 wherein said hardening material with time is a

concrete.



while it has . a function al nbst equivalent to the colum 3 shown in Fig.

or Fig.2 as described befo 3l ﬁm ohmﬁmamt)odl ment._descri bed--beforg
“the sectional shape of the [eg portion 33 is shown in, Flg 2 as: sum$HEET
exanpl e that the leg portion 33 has a sectional shape'opene% qggh
hori zontal directions, thereby choking in case of the Hﬂ§em"§ ___________ L.nL.

concrete 21 is prevented so as to reduce inser- tion (\eSLstanee——HowEVe
anot her sectional shape opened in -

A METHOD OF CONSTRUCTING COLUMN IN A CONCRETE
REVERSE PLACING METHOD

This Sheet Has Been Repl

ssomer or mm srscroms . (M i

An underground pile, such as the pile 2, is provided in

the deep portioh of a pit; such as the drilled hole 2s,
formed.under the g:ouhd'line GL. cOlumns.3, 4, 7 having a
leg portion'for connection, such as the leg portion 33,'
projecting to the lowér portion of the steel pipe 31, and the
columns 3, 4, 7 are inserted into the drilled hqle 2s. fhe
leg portion 33 of the column 3 is inserted into the concrete
21, which is not yet hardened, of the pile 2 so as to fix
into the concrete 21. As a result, the column 3 is connected
with and supported py the pileJZ;J_Ihen, the columns 3, 4;.7'
can be easilfebuilfiﬁp ih theigrbund with a small insertion
resistance, and can be immediately used as a column of a main
structure, thereby the column eonstructiOn work in a concrete

¥

reverse placingsméthod is made simplified.

Figures 4 and 5




v

- 27 the horizontal directions of the |eg por%tlon 33 I s avail abl e as Iong as
form ng sectional opening ‘portions 33b. For in- stance, as shown in Fig.?7,

YIyEs

steel materials 331 in the shape of a plate are ar [EFgee—r—thHc—SH

comb symmetrizing in the up and. down direction in. fl@EFﬂ-A»@r YT BHERA |
Fig.8, may be radially arranged, thereby fl owage ofl the cqp rgEP @5

Date :....%W. L. D&l ..
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A METHOD OF CONSTRUCTING COLUMN IN A CONCRETE
REVERSE PLACING METHOD

An underground pile, such as the pile (2), is provided in the deep portion of a pit, such as the

drilled hole (2s), formed under the ground line (GL). Columns (3,4,7) having a leg portion for
connection, such as the leg portion (33), projecting to the lower portion of the steel pipe (31),
and the columns (3,4,7) are inserted into the drilled hole (2s). The leg portion (33) of the
column (3) is inserted into the concrete (21), which is not yet hardened, of the pile (2) so as to
fix into the concrete (21). As a result, the column (3) is connected with and supported by the
pile (2). Then , the columns (3,4,7) can be easily built up in the ground with a small insertion
resistance, andcanbe:mmematelyusedasacolumnofamamsuuct\ne,therebythe column
construction work in a concrete reverse placing method is made simplified.

Figure 1

of a
n



in the direction as shown by the : hat is, choking can be
RﬁE&N .10, sone ribs 332 may

‘prevent e 3Ati i elgyaNeT sh P
be prOVIgZH Lﬁ?ﬂﬁyggrgm as shojn lnnﬁragifﬁja pl rality of bar, materi al s,
such as rein- forcing bars 333 may be arranged, ali gningt eachnbl? ndlng

direction to the vertical direction so as to nmake tE?F%ﬂCEMENWOSHE?Eefor

connection. The shape of the leg portion for conne , such as
portion 33, is optional as long as the colum 3 can be fixed by the p|Ie 2

through the | egrhe 1st invention of the present invention comprises a

method of constructing columns in a concrete feverse placing
method wherein when;a subsurface structure is constructed by
said concrete revefée placing method, pits are formed in a
ground from a ground line, a hardening material with time is
placed in a deep po}tion of said each pit so as to construét
an underground pile, column is built up and connected with
said underground pile, said method further comprising:

inserting a steel pipe column having a steel pipe body
into said pit provided a leg portion for connection having
flexural rigidity set smaller than said steel pipe body at
the iower end of séid steel pipe body, ahd projecting the
underneath of said steel pipe body;

inserting said leg portioﬁ for connection of said steel
pipe columh into said hardening material with time of said
underground pile, which is not yet hardened; and

fixing said steel pipe column to said underground pile
ﬁh:ough said leg portion for connection so as to construct
said column. |

Since the steel pipe column is built up so as to fix
the lég portion for.éonneétion by the underground pile, it is
not necessaiy to insert the steel pipe body portion into the
hardening material with time which is nof yet hardened éf the
underground pile. lTherefore, there is no fear of occurrence

of big insertion resistance as the case where the steel pipe

3
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e

portion for connection. Any |eg paction-exeltH 1e having a sectiona
shape as shown in Fig.7 through |gHgﬂSu®ucmAaBEENe | eg po%}QOQ,@on%rlved
“in the insertion resistance to:t congeetaGED or a hesi on 8 éte
avai lable. In the enbodi nent as HENLAGEMENTSSHEET
filling the inside of the steel pipe 31 with the concrete 32 in advance as
the hardening nmaterial with time. However, a columm 4 which is the stee

pi pe colum not filling therein with concrete may be built up in the digged

hole 2s asphRG itself is inserted into the hardening material with time

is

of the underground pile when the steel pipe column is built
up. For this reason, it is possible to easily dispose the
steel pipe column in the underground. In fhis way, the steel
pipe column built up in the pit, fixing the leg portion for
connection by the hardening material with time of the under-
grouﬁd pile, immediately functions as a column. Therefore,
according to the present invention, a column which is a steel
pipe column can be easily built up when the subsurface struc-
ture 1 is constructed by a concrete reverse placing metﬁod.
‘Then, the work of arrangement of a form or the like for
placing concrete for columns, which is necessary in a conven-
tional method,.is omitted, thereby the whole work routine in
the construction of the subsurface structure 1 is_g§q§ sim-
plified in the proportion to the.simplification of the con-
struction work of the column, and the construction period is
shortened.

Besides, since the flexural regidity of the leg portion
for connection is set smaller than one of the steel pipe
body, excessive bending stress can be prevented from acting
on the steel pipe body by the deformation of the leg portion
for connection. That is, when the method according to the
present invention is adopted for a poor ground, the'earth
retaining wall is deformed, thereby the head portion of the

uﬁderground pile is sometimes displaced, relatively moving in

73
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ot her exanpl e of a colum, as {FHowmr—Fr—H . hat is, the 28 colum 4

.has the steel pipe 31 as a steeWHﬁiwé'bodyﬁBﬁEN1 ar to the col um 3

bef ore-nenti oned, and the botton1poﬁtr9ﬁu3ﬂ isp OVIdeqb 7! ower end
portion of the steel pipe 31, e and ﬁ’;gﬁﬂa EITe st eel
pi pe 31. The : REPLAGEM

a horizontal direction with respect to the steel pipe body.
Then, the relative displacement of the head portion of the
underground pile invites a risk of acting unpredictable
excessive bending .stress on the column already built up in
the underground. However, at this time, the leg portion for
connection is deformed in advance of the steel pipe body in
the present invention, thereby the relative displacement of
the head portion of the uhderground pile is properly absorbed
into the deformation of the leg portion for connection. At
the result, fhe bending stress of the column is widely re-
duced and a lowering of the function of the column is saved.

The 2nd invention of the present invention comprises
the method of constructing columns in said concrete reverse
placing method as set forth in the 1lst invention Wy?ﬁgln in
case where said pit is filled with a stable liquid, said
steel pipe column is inserted into said pit filled with said
stable liquid while bﬁoyancy acting on said steel pipe column
is being adjusted so as to prevent flotage at the time of
insertion of said steel pipe column into said pit.

Then, the steel pipe column can be inserted into the
pit, sinking in the stable liquid, without floating up by
buoyancy. For this reason, even if the pit is filled with
the stable liquid for the preservation of the pit in é poor
ground or the like, the steel pipe column, which inside is

still empty (that is, which is not filled with the hardening

r



Ieg porti

‘bef ore-nentioned i s provided

t he steel

the steel pipe 31 through reinfor Fpkad

on 33 which is a shadpetes ar fo the colum 3

iTHS £ bok,
or_t hBEFLK@Eg%IYEg

pi pe 31 by wel di ng
TheEpPRCERERT $ftﬂ?Eft eel

pipe 31 prior to arrangenent in the digged hole 2s IS I'n an enp

filling wwth only air 41, thereby the colum 4 before ar- rangenent in the

underground is light, and the treatnent of carrying of materials and
lifting mateainl with time, such as concrete), can be built up with-

out the obstacle of'buoyancy, thereby certainty concerning
the execution of the colum in the subsurface structure is
increased.

The 3rd invention of the present invention comprises
the method of constructing columns in said concrete reverse
placing method as set forth in the 1lst invention wherein said
steel pipe column is_fixed to said underground pile, there-
after a hardening méterial_with time is placed inside said
steel pipe body so as to £fill therewith, said hardening
material with time filled is made a part of said column, and
flexural rigidity of said leg portion for connection is set
smaller than said steel pipe body placed said hardening
material with time so as to fill therewith.

Then, the steel pipe column is light so that it is easy
tq deal with the steel pipe column when i£ is carried and
lifted before it is built up into the underground since the

inside thereof is empty at this time. After disposing it

into the underground and the hardening material with time is

hardened, it is possible to retain a big strength by the
hardening material with time united with the steel pipe body.
As a result, the underground structure can become to be
further firm structure state. |
Furthermore, since the flexural rigidity of the leg

portion for connection is set smaller than the steel pipe

-DOYiti on 34, bgH1% mded\mth
Restlng on the MWei*“hand of
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vmén the colum 4 is built u
-liquid 39 exists in the di
colum 4 into the digged h

into the underground, then, if the stable

g : difficult to insert the
Ets%y receBEENg buoyancy fromthe, stable
liquid 39 in this state (t i RE EFﬂceﬁonly

ir 41 exi 4§ iMpi B in such a
state that the inside and the outside teeldﬂﬁﬂgcg eSHE&Eked by
the bottomportion 34). Then, in case where the c Is inserted into

the digged hole 2s filled with the stable liquid 39, as shown in Fig.14
(a), a babbagt piiedd a hardening material with time so as to fill

therewith, excessive bending stress can be prevented from
acting on the steel pipe body placed a hardening material
with time so as to fill therewith by the deformation of the
leg portion for connection. At the result, the bending
stress of the column by the steel pipe body placed a harden-
ing material with time so as to fill therewith is widely
reduced and a lowering of the function of the column is
saved.

.The 4th invention of the present invention comprises a
method of building columns in a concrete reverse placing
method wherein in case where a subsurface structure is con-
structed by said concrete reverse placing method, pits are
formed in a ground from a ground line, a hardeningdygterial
with time is placed in a deep portion of said each pit so as
to construct an underground pile, and column is built up and
connected with said underground pile, said method further
comprising: |

a steel pipe column héving a steel pipe body, filling
an inside of said steel pipe body with a hardening material
with time, closing a lower end portion of said steel pipe
body so as to block inside and outside of said steel pipe
body, providing a leg portion for connection having fléxural
rigidity set smaller than said steel pipe body placed said

hardening materiallwith time so as to fill therewith at a

This Sheet Has Been Reﬂlaced
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’asf\resh water, is ente[ae—q@bdﬂ—t-—he-si_eel pi pe 31, andthe colum 4 is
inserted, adjusting buoymﬂﬁBSWEEthswetﬂe colunn 4ﬂ W8istable liquid
39 by t he wei ght of theraIIaﬁﬁPQACED 29 IThen, GOIUWn 4 snoot hly sinks

ngsaags stzgle liquid 3§;Fﬁ=Fﬁ§=ﬁ#§§Eé=h@Ue 2s bﬁEgtﬁégmgNﬁgsmEgrage by

lower end of said stegl pipe body, projecting the underneath
of said steel pipe body:;

using said steel pipe column as said column;

inserting said steel pipe column in said pit filled
with a stable liquid;

inserting said leg portion for connection of said steel
pipe column into said hardening material with time of said
underground pile, which is not yet hardened; and

fixing said steel pipe column by said underground pile
through saidlleg portion for connection.

Then, when the steel pipe column is inserted into the
pit, the steel pipe column can sink into the pit by the
weight of the hardening material with time filling the inside
of the steel pipe body therewith. Therefore, acqqﬁging to
the present invention, there is no fear of having difficulty
when the steel pipe column is inserted into the pit by buoy-
ancy of the stable liquid. For this reason, it is not neces-
sary to adjust the buoyancy acting on the steel pipe column
as the case where the steel pipe body, which inside is empty
(that is, which is not filled with the hardening material
with time, such as concrete), is arranged. Besides, since
the steel pipe column is built up so aé to fix the leg por-
tion for connection by the underéround pile, similar £o_the
case of the steel pipe column mentioned in the first inven-

tion, it is not necessary to insert the steel pipé body
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aresult, the colum 4 is nﬁﬂ$k@¢hknhg,%§giflxed by the concrete which is
‘not yet hardened of the pijje WAt QU f'obl em of buoyancy. On this

occasion, the colum 4 is Wd by the p %NE@ qml)l/ i nserting

the leg portion 33 into the concrete 21 while the stee 3% tion is

arranged above the pile 2. Therefore, it is not ne B&S LAE gﬁEThe st eel
pi pe 31 portion into the concrete 21, and the colum 4 is snDotth built up
into the ground 40. According- |y, there is no problemof insertion

resi stancgoi8iént BAto the hardening material with time of the under-

ground pile, which is not yet hardened. Therefore, there is
no fear of the occurfence of big.insertion resistance as the
case where the.steel pipe body itself is inserted into the
hardening material with time of the underground pile, thereby
the steel pipe column can be easily built up in the under-
ground. Furthermore, since the lower end.portion of the
steel pipe body ié closed in the 4th invention, the hardening
material with time which is small in its strength formed on
the top portion of the underground pile (the extrabanking
concrete 2a portion) is not eﬁtered inside the steel pipe
body even if the steel pipe column is inserted into the
hardening material with time of the underground pile, which
is not yet hardened. Then, the leg portion for congggyion is
inserted into the hardening material with time of the under-
ground pile a predetermined depth in the design, and the bad
top portion of the hardening material with time is removed
from the surroundings of the leg poftion for connection,
thereby the steel pipe concrete column is connected and
united with the good guality underground pile through the leg
portion for connection. Furthermore, the steel pipe column
built up in the pit so as to fix the leg portion for connec-
tion in the hardening material with time of the underground
pile in this way, immediately functions as a column without

placing the hardening material with time inside the steel

_—

—_—
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concrete 21 of the pile 2 even if the bott0n1portion 34 is provieded at the
| oner end of the steel pipe L erChe: Q m 4 is supported by the
concrete 21 of the pile 2 to a % E;erﬂl G- epth by fi Qg concrete
21, as shown in Fig.14 (b), {lhe_dighet idte 2s of the suit dGHd % f the
colunn 4 is refilled with the earth and sand 36, andiﬂEP E si de
the steel pipe 31 is collected through a punp or the Iike. Then, S|nce t he
colum 4 which is a steel pipe colum can be snmoothly built up into the

pipe body in site. Therefore, according to the present

L].

invention, a column which is a steel pipe column can be
easily built up when the subsurface structure is constructed
by a concrete reverse placing method. fhen, the work of
arrangement of a form for placing concrete in a column only,
which is necessary in a conventional method, is omitted,
thereby the whole work routihe in the construction of the
subsurface structure is made simplified in the proportion to
the simplification of the eonstruetion work of the column,
and the censtruction period is shortened.

Furthermore, since the flexural rigidity of the leg
portion for connection is set smailer than the steel pipe
body placed a hardening material with time so as to fill
therewith, excessive behding stress can be prevep&gﬂ from
acting on the steel pipe body placed a hardening matefial
with time so as to £fill therewith by the deformation of the
leg portion for-connection. At the result, the bending
stress of the column by the steel pipe body placed a harden-
ing material with time. so as.to £ill therewith is widely
reduced and a lowering of the function of the column is
saved.

The 5th invention of the present invention comprises
the method of constructing columns in said concrete reverse
placing method as set forth in the 4th invention wherein a

lower end portion of said steel pipe body is closed, blocking

70
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ground 40, the colum 4 canbe utilized as a colum of a main structure so

as to effectively construct |pyabgy ture by digging work of the
- ground 40 and constructing df FheH&E%E% S% F#f ar to the @g$eﬁﬁﬁﬁﬂhe col um

3 in the enbodi nrent above-- REPLACEMENT SHEEI

inside and outside of said_steel pipe body by said hardening
material with time filling said inside of said steel pipe
body.

Then, the insﬁde of the steel pipe body is clésed by
the hardening material with time filling therewith, thereby
another material excluding the hardening material with time
is not entered in the inside. Therefore, even if the leg
portion for connection of the steel pipe column is inserted
into the hardening material with time which is not yet hard-
ened of the underground pile, there is not such a danger that
the deteriorated material of the most upper portion of the
underground pile which stfength is small is entered into the
inside of the stéel pipe. Besides, it is not necessary to
install a bottom member on the steel pipe body bgmgglding
etc. in order to obtain the steel pipe column which lower end
portion is closed. lAs'a'result, the composition materials of
the steel pipe column are made simplified. The bottom member
is not installed on the steel pipe body, thereby the upper
side rather than the portion projecting to tﬁe lower hand of
the steel pipe body of the leg portion for connection can be
easily extended and disposed inside the steel pipe body. For
this reason, it islpossible to freely select and adjust the
strength of the steel pipe.column on design. |

The 6th invention of the present invention comprises

the method of constructing columns in said concrete reverse

Va4
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After the colum 4 is fixed by the pile 2 as nentioned before, for

i nstance, the concrete 32 is pl peced-i-nsi-de-t-ha-steel pipe 31 of the colunn
4 in site as the hardeni ng mat e THiIglsHWET IMAS mEEN tiher eby, Ep

filled can be easily nade a parjl of tHEriaianm 4. || By dop g so th colunn
4 becones to be the steel pipe CORCFEtE=—CoFTR—SY h@@!b o the
colum 3 before-nentioned, as a result. That is, t €ee plpe colunn or
the steel pipe concrete colum can be freely selected by using the colum

4. placing method as set forth in the lst invention or the 4th

invention wherein said leg portion for connection has a
sectional shape opened in horizontal directions, when said
leg portion for connection is inserted into said hardening
material with time which is not yet hardened of said under-
ground pile, said hardeﬁing material with time of surround-
ings of said leg poftion for connection is prevented from
choking.

Then, when the leg portion for connection is inserted
into the hardening material with time of the underground
pile, which is not yet hardened, the insertion resistance can
be  reduced with the hardening material with time floWing to
the leg portion for connection. That is, when the steel pipe
column is built up.and connected with the undergrggg&%pile,
the hardening material with time which is not yet hardened of
the underground pile, received the insertion of the leg
portion for connection, does not have a place to go, and
starts to choke in the éection of the leg portion for connec-
tion. As a result, there is such a danger that the insertion
resistance increases. However, in the present invention the
hardening material with time which is not yet hardenéd,
pushed by the leg portion for connection, escapes to the
sides through the portions opened in the horizontal Airec-
tions of the leg portion for connection. As a result, the

hardening material with time of the surroundings of the leg

/2 [
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As éhomn in Fig.13, the another § XANB! mn | a colt 7 whi ch
Is the steel pipe colum, which nS|d§§E%?AW§? IstJﬂh crete 32

simlar to the above-nen- tioned Jolunn 7 -sone th&ough
hol es 30 are fornmed conmunicating the inside and the‘i 1®f st eel
pi pe 31 at the lower end portion of the steel pipe 31-and near the bottom

portion 34 provided here. Then, when the colum 7 is built up into the
under- ground, even if the digged hole 2s is filled with the stable
portion for connection is prevented from choking. Then, the

insertion resistance when the steel pipe column is built up
is small, thereby the works are efficiently executed. Be-
sides, the leg portion for connection can be certainly in-
serted into the hardening material with time of the under-
ground pile to the predetermined depth on design. For this
reason, the works can be executed with high credit.

The 7th invention of the present invention comprises
the method of constructing columns in said concrete reverse
placing method as set forth in any claim of the 1lst invention
through the 6th invention wherein said hardening material
with time is a concrete.

Then, the present invention can be used for wvarious
purposes. Besides, the underground pile and the EE&S} pipe
colum can be certainly executed making the best using of the
property of the concrete material capable of exhibiting
stable strength by the known method of mixing and placing,
then the execution of the column can be simplified.

“The steel pile column" described in the present speci-
fication in not only the hollow one which inside is empty,
and includes so-called "a steel pipe concrete column” which
inside is filled with the hardening material with time, such

as a concrete.

BRIEF DESCRIPTION OF THE DRAWINGS

[3A
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Ifquid 39, as shown in Fig.15 (a), .the stable liquid 39 can freely ent er

‘into the steel pipe 31 through the t hr,Qu h_-hq_,e(s—,agN Then gcdnggzd
i's

acting the adjusted buoyancy thereqn sinks. lntoﬁthe sgable I|q
smoothly inserted into the digged and.-k+s—=ey p(ﬂEHLAOtMENTsSHEET
snoothly in- serted into and fixed by the concrete 21 which is not yet

har dened of the pile 2.

Fig.l is a view showing an example of a subsurface
structure under construction according fo the present inven-
tion;

Fig.2 is a sectional view shown frem the arrows II, II
of Fig.1l;

Fig.3 is a view showing an anéther example of a steel
pipe column to be applied to the structure as shown in Fig.1l;

Fig.4 (a) through Fig.4 (c) and Fig.5 (a) through Fig.5
(c) are a series of views showing construction routines of
the subsurface structure as shown iﬁ-Fig.l;

Fig.G is a view showing such a state that a head por

/38 \
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31 After the colum 7 is fixed and supported by the pile 2 through the leg
i 5 wn in Fig,. 15 (b), in this way, the digged hole 2s of the

: Emnm(imﬁ“ (“f:{“] he col um Hﬁcr_fgt.l.l 'ed wihithe earth and sand 36 and the
| p entered ingide"the steel "pipel 31 is colleg Wfreh a
Of. tme Qél\ﬁé@tﬁ oned, the

ike. Then, sirdtar—to.the. e s 3, 4 REPLA
colum 7 can be utilized as a colum of a main
CLAIMS

1. A method of constructing column in a concrete reverse
placing method wherein when a subsurface structure is con-
structed by said concrete reverse placing method, a pit is
formed in a ground from a ground line, a hardening material
with time is placed in a deep portion of said pit so as to
construct an underground pile, célumn is built up and con-
nected with said underground pile, said method comprising:

inserting a steel pipe column having a steel pipe body
into said pit, said steel pipe body provided a leg portion
for connection having flexural rigidity set smaller than said
steel pipe body at the lower end of éaid steel pipe body, and
projecting underneath of said steel pipe body;

inserting said leg portion for connection of said steel
pipe column into said hardening material with time which is
not yet hardened, of said underground pile; and

fixing said steel pipe column to said underground pile
through said leg portion for connection so as to construct

said column.

2. The method of constructing column in said concrete re-
verse placing method as set forth in claim 1 wherein in case
where said pit is filled with a stable liquid, said steel

pipe column is inserted into said pit filled with said stable

%
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_§LLQQLuLe~__Ihe~gQLunn 7 is fixed by the pile 2, simlar to the colum 4,

s thereafter the concrete 32 pkrg-—fmterial with time is placed in

tﬂm“umv“ﬁ”muﬁ“ at site,|| tigs eby -t hes@damm 7 can be pi pe
Y Then, ypu can:sel ety the sgteel pipR g@% ége st eel
pi pe Toncréte’col um. On th oS e leg portion

sctional shape opened in horizontal directions in the colums 4, 7

above-nmentioned in Figs. 12, 13, simlar to the colum 3
liquid while buoyancy acting on said steel pipe column is

being adjusted so as to prevent flotage at the time of inser- .

tion of said steel pipe column into said pit.

3. The method of constructing column in said concrete re-
verse placing method as set forth in claim 1 wherein said
steel pipe column is fixed to said underground pile, there-
after a hardening material with time is placed inside said
steel pipe body so as to fill therewith, said hardening
material with time filled is made a part of said column, and
flexural rigidity of said leg portion for connection is set
smaller than said steel pipe body placed said hardéning

material with time so as to f£ill therewith.

4. A method of constructing column in a concrete reverse
placing method wherein in case where a subsurface structure
is constructed by said concrete reverse placing method, a pit
is formed in a ground from a ground liﬁe, a hardening materi-
al with time is placed in a deep portion of said pit so as to
construct an underground pile, and column is built up and
connected with said underground pile, said method comprising:

a steel pipe column having a steel pipe body, £filling
an inside of said steel pipe body with a hardening maﬁerial
with time, closing a lower end portion of said steel pipe

‘body so as to block inside and outside of said steel pipe

I —
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above mentioned,. the-eoncrete ZT_0Of 1ne Ot T gs of the leg portion 33

8 &d from Cﬁkl ng when [it BE'S ﬂpg ‘%‘$§EE§3 is inserted into the
concr , and REFAFEP21 f1bws esgap horizontal
dire Q‘\ mm‘m ing of the Ieg portion 33. As a r@gulim #Z

port n 83 of the colum 4 or 7 is snoothly insert by t he
concrete 21, which is not yet hardened, of the pile Mﬁth a snall '
i nsertion resistance. If the bending rigidity GlL of the leg portion 33 is

body, providing a leg portion for connection having flexural

rigidity set smaller than said steel pipe body placed said
hardening material with time so as to fill therewith at a
lower end of said steel pipe body, projecting the underneath
of said steel pipe body; '

using said steel pipe column as said column;

inserting said steel pipe column in said pit filled
with a stable liquid;

inserting said leg portion for connection of said steel
pipe column into said hardening material with time, which is
not yet hardened, of said underground pile; and

fixing said steel pipe column to said underground pile

through said leg portion for connection.

5. The method of cbnstructing column in said concrete re-
verse placing method as set forth in claim 4 wherein a lower
end portioh of said steel pipe body is closed, blocking
inside and outside of said steel pipe body by said hardening
material with time filling said inside of said steel pipe

body.

6. The method of constructing column in said concrete re-
verse placing method as set forth in claim 1 or claim 4
wherein said leg portion for connection has a sectional shape

opened in horizontal directions, when said leg portion for
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connection is inserted into said hardening material with
time, which is not yet hardened, of said underground pile,
said hardening material with time of surroundings of said leg

portion for connection is prevented from choking.

7. The method of constructin§ column in said concrete re-
verse placing method as set forth in any claim of claims 1
through 6 wherein said hardening material with time is a

concrete.
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with time is placed in a ppgg @r[wd)@no?gsﬁyﬁ gt to c-onstrubt'- an
C

~‘'under ground pile, dolunh i's t up an on- nec eﬂ;ﬁf“,. round
pile, said nethod conprising: inserting a steel pii pe” col uf %%@I st eel
pi pe body into said pit, said steel pipe body provi-ded a w for
connection having flexural rigidity get smaller than -said steel plpé body
at the lLower end of said steel pipe body, and projecting underneath 'of said

steel pipe body; inserting said |l eg portion for connection of said 'steel
: The lst invention of the present invention comprlses a

method of constructing columns in a concrete reverse placing
method wherein when a subsurface structure is consﬁructed by.
said concrete reverse placing:method, pits are formed in a
ground from a ground iine, a hardening material with time is
placed in a deep portion of said each pit so as to construct
an underground pile, column is built up and connected with
said underground pile, said method further comprising:
inserting a steel pipe column having a steel pipe body
into said pit provided a leg portion for connection having
flexural rigidity set.smaller than said steel pipe body at
the lower end of said steel pipe body, and projecting the
underneath of said steel pipe body;
| inserting said leg portion for connection of said steel
pipe column into said hardening material with time which is
not yet hardened, of said underground pile, forming a portion
easy to deform by said leg portion for connection between
said steel pipe body and said underground pile; and

fixing said steel pipe column to said underground pile
through said leg portion for connection so as to construct
said column.

Since the steel pipe column is built up so as to fix
the leg portion for connection by the underground pile, it is
not necessary to insert the steel pipe body portion into the
hardening material with time which is not yet hardened of the
underground pile. Therefore, there is no fear of occurrence

of big insertion resistance as the case where the steel pipe



pi pe colum into said hardening material with tine which is not yet
hardened, of said underground pile, fornming a portion easy to deforn1by
said leg portion for connection between said steel pipgbody—ara—sard q
underground pile; and fixing said steel pipe colum to sa;a;ﬂgqgggrg“’a* i
pile through said leg portion for cognection so as to ¢onst t

colum. 2. The nethod of constructing colum i'n said concrete re- verse:-

pl aci ng nmethod as set forth in claimi1 wherein in case

body itself is inserted into the hardening material with tlme‘

of the underground pile when the steel piée column is built

-up. For this reason, it is possible £o easily dispose the
steel pipe eolumﬁ in the underground. 1In this way, the steei
pipe column built up in the pit, fixing the leg portion for
connection by the hardening material with time of the under-
ground pile, immediately functions as a column. Therefore,
according to the present invention, e column which is a steel
pipe column can be easily built up when the subsurface struc-
ture 1 is constructed by a concrete reverse placing method.
Then, the work of arrangement of a form or the like for
placing concrete for columns, which is necessary in a conven-
tional method, is omitted, thereby the whole work routine in
the construction of the subsurface structure 1 is made sim-
plified in the proportion to the simplification of the con-
struction work of the column, and the construction period is
shortened.

Besides, since the flexural regidity of the leg portion
for connection is set smaller than one of the steel pipe body
and the leg portion for connection is inserted into the
hardening material with time of the underground pile, which
is not yet hardened, forming a portion easy to deform by the
leg portion for connection between the steel pipe body and
the underground pile, excessive bending stress can be pre-
vented from acting on the steel pipe body by the deformation
of the portion easy to deform of the leg portion for connec-

tion. That is, when the method according to the present



wher e sald p|t is filled with a stable I|qU|d sai d steel-——p|pe col.um is
inserted into sai'd‘pit. filled with said stable |iquid mhlieﬂbugyancy actth‘f_
on said steel pipe colum is being adjusted so as to prevent fl otage at_the:

time of inser- tion of said steel pipe colum into said plu"fqz3Tm RMBQM
of constructing colunn in said concrete re- _ _

invention ié adopted for a poor ground, the earth retgiﬁing
wall is deformed, thereby the head portion of the undergf¢uhd
pile is sometimes displaced, relatively moving in a horizon-
tal direction with respect to the steel pipe body. Then, thel
relative displacement of the head portion of the undergrodnd
pile invites a risk of acting unpredictable excessive bending
stress on the column already built up in the underground.
However, at this time, a portion easy to deform by the leg
portion for connection formed between the steel pipe body and
the underground pile is deformed in advance of the steel pipe
body in the present invention, thereby the relative displace-
ment of the head portion of the underground pile is properly
absorbed into the deformation of fhe leg portion for connec-
tion. At the result,; the bending stress of the column is
widely reduced and a lowering of the function of'the column
is saved.

Thé 2nd invention of the present invention comprises
the method of constructing cdlumns in said concrete reverse
placing method as set forth in the 1lst invention wherein in
case where said pit is filled with a stéble liguid, said
steel pipe column is insertéd into said pit filled with said
stable liquid while buoyancy acting on said steel pipe column
is being adjusted so as to prevent flotage at the time of
insertion of said steel pipe column into said pit.

Then, the steel pipe column can be inserted into the
pit, sinking in the stable liquid, without floating up by

buoyancy. For this reason, even if the pit is filled with



verse placing method as set forth in claim1 wherein sajd_steel
is fixed to said underground pile, there- after a harde‘ﬁgﬁ,ggre
time is placed inside said steel pipe body so as to fi é ‘S TR ¢ saixk
hardening material with time filled is made a part of s{la d..C@I JinAP APR 4987
flexural rigidity of-said leg portiors for connection is set Sl ber-than
sai d steel pipe body placed said hardening material with time so as to fil
therewith. 4. A nmethod of constructlng colum in a concrete reverse’

the stable liquid for the preservation of the pit in a poor

pipe col um

ground or the like, the steel pipe column, Wthh inside is
still empty (that is, whiéh is not filled with the hardening
material with time,_éuch as concrete), can be built ué with;
out the obstacle of buoyancy, thereby certainty concerning
the execution of the colum in the subsurface structure is
increased.

The 3rd invention of the present invention comprises
the method of constructing columns in said concrete reverse
placing method as set forth in the 1lst invention wherein said
steel pipe column is fixed to said underground pile, there-
after a hardening material with time is placed inside said
steel pipe body so as to fill therewith, said hardening
material with time filled is made a part of said COiumn, and
flexural rigidity of said leg portion for connection is set
smaller than said steel pipe body placed said hardening
material with time so as to f£ill therewith.

Then, the steel pipe column is light so that it is easy
to deal with the steel pipe column when it is carried and
lifted before it is built up into the underground since the
inside thereof is empty at this time. After disposing it
into the underground and the hardening material with time is
hardened, it is possible to retainla big strength by the
hardening material with time united with the steel.pipe body.
As a result, the underground structure can become to be

further firm structure state.

Furthermore, since the flexural rigidity of the leg



pIacrng nethod mherern in case where a subsurface structure is constructed
by said concrete ‘reverse placing nethod, a pit is fornedin a ground froma
ground line, a hardening nateri- al with time is pl aces |n‘angé“]pQr N
-of said pit so as to construct an underground pile, an toru F %T
and connected w th said underground gile, said nethod d¢oppri b a steel
pi pe colum having a-steel pipe body, filling an insidé ‘esald sreel” prpe
body with a hardening naterial with tine, closing a Iomer “end | portron of
sai d geetipnpfor connection is set smaller than the steel pipe

body placed a-hardening_material_with time so as to fill
therewith, excessi;e beuding stfess can be prevented from
acting on the steel pipe.bcdf placed a hardening material
with time so as torfi;l'therewith by the deformation of the
leg portion for connection. At the result, the bending
stress of the column by the steel pipe body placed a harden-
ing material with time so as to £ill therewith is widely
reduced and a lowering of the function of the column is
saved.

The 4th invention of the present invention comprises a
method of building columns in a concrete reverse placing
method wherein in case where a subsurface structure is con-
structed by said concrete reverse placing method, pits are
formed in a ground from a ground line, a hardening material
with time is placed in a deep portion of said each pit so as
to construct an underground pile, and column is built up and
connected with said uﬁderground pile, said method further
comprising:

a steel pipe column having a steel pipe body, f£illing
an inside of said steel pipe body with a hardening material
with time, closing a lower end portion of said steel pipe
body so as to block inside and outside of said steel pipe
body, providing a leg portion for connection having flexural
rigidity set smaller than said steel pipe body placed said
hardening material with time so as to £ill therewith at a

lower end of said steel pipe body, projecting the underneath



body so as to bl ock |n5|de and outside of said steel pipe body, providing a
| eg- portion for cornection having flexural 36 rigidity set smaller than

sai d steel pipe body placed said hardening material with
therewith at a | ower end of said steel pipe body, prOJect‘
' 8 '

of said steel pipe body;
| usiﬁg said steel pipe column.aé said coiumn;

inserting said steel pipe bOLumn lu said pit filled
with a stable liquid;

inserting said leg portion for conneculon of said steel
pipe column into said hardening material w1th time of said
underground pile, which is not yet hardened, forming a por-
tion easy to deform by said leg portion for connection bet-
ween said steel pipe body and said underground pile; and

fixing said steel pipe column by said underground pile
through said leg portion for connection.

Then, when the steel pipe column is inserted into the
pit, the steel pipe column can sink into the pit by the
weight of the hardening material with time filling the inside
of the steel pipe body therewith. Therefore, according to
the present invention, there is no fear of having.difficulty
when the steel pipe column is inserted into the pit by buoy-
ancy of the stable liquid. For this reason, it is not neces-
sary to adjust the buoyancy acting on the steel pipe column
as the case where the steel pipe body, which inside is empty
(that is, which is not filled with the hardening material
with time, éuch as concrete), . is arranged. Besides, since
the steel pipe column is built up so as to fix the leg por-
tion for connection by the underground pile, similar to the
case of the steel pipe column mentioned in the first inven-
tion, it is not necessary to insert the steel pipe body

portion into the hardening material with time of the under-



of sai.d steel pipe body; using said steel pipe colum as said colum:;
inserting said steél pi'pe colum in said pit filled with a- lLe |iquid;
inserting said |l eg portion for connection of said steel bﬂrﬁpﬂu

said hardening material with time, which is not yet hardeéed og’" ﬁﬁﬂrr .
under ground pil e, forn1ng a. portion. asy to deformby said t-eg. portion i
connection between said steel plpe body and said under ground pi ey and i

ground pile, which is not yet hardened. Therefore, there is
no fear of the occurrence of big lnsertlon reSLStance as the
case where the steel pipe body itself is lnserted lnto the
_hardenlng material with time of the underground pile, thereby
the steel pipe column can be easily built up in the under-
grbund. Furthermore; sincé the lower end pdrtién of the
steel pipe body is closed in the 4th invention, the hardening
material with time which is small in its strength formed on
the top porticn of the underground pile (the extrabanking
concrete 2a portion) is not entered inside the steel pipe
body even if the steel pipe column is inserted into the
hardening material with time of the underground pile, which
is not yet hardened. Then, the leg portion for.connection is
inserted into the hardening material with time of the under-
ground pile a predetermined depth in the design, and the bad
top portion of the hardening material with time is removed
from the surroundings of the leqg portion for connection,
thereby the steel pipe concrete column is connected and
united with the good quality undergfound pile through the leg
portion for connection. Furtherﬁore, the steel pipe column
built up in the pit so as to fix the leg poftion for connec-
tion in the hardening material with time of the underground
pile in this way, immediately functions as a column without
placing the hardening material with time inside the steel
pipe body in site. Therefore, according to the present
invention, a column which is a steel pipe column can be

easily built up when the subsurface structure is constructed



© fixing said steel plpe colum to said underground pile Tht@ﬂghusauigéq;
portion for connéction.” 5. The nethod of constructing coPHRDALASAKG, . o | ”
concrete re- verse placing nethod as set forth in clalm14 wherein a 1owen

end portion of said steel pipe body is closed, blocking tnsi. dag m ngr,d
of said steel pipe body by said hardeaning naterlal wi t -t me-f9:-Fi

i nside of said steel plpe body. 6. The nethod of constructing colunn I.n
said concrete re-

by a concrete reverse placing method. Then, the work of

arrangement of a form for placing concreté in a column only,
which is necessary in a conventional method,'is omitted,
thereby the whole work rbutine in the construction of the
subsurface structure is made éimplified in the proportion to
the simplification of the construction work of the column,
and the construction period is shortened.

Furthermore, since the flexural rigidity cf the leg
portion for connection is set smaller than the steel pipe
body placed a hardening material with time so as to £ill
therewith and the leg poftion for connection is inserted into
the hardening material with time of the underground pile,
which is not yet hardened, forming a portion easy to deform
by said leg portion for connection between said steel pipe
body and said underground pile, excessive bending stress can
be prevented from acting on the steel pipe body placed a
hardening material with time so as to £fill therewith by the
deformation of the portion easy to deform by the leg portion
for connection. At the result, the bending stress of the
column by the steel pipe body placed a hardening material
with time so as to fill therewith is widely reduced and a
lowering of the function of the column is saved.

The 5th invention of the present invention comprises
the method of constructing columns in said concrete reverse
placing method as set forth in the 4th invention whefein a
lower end portion of said steel pipe body is closed, blocking

inside and outside of said steel pipe body by said hardening



verse placing nethod as set forth in cIa|n11 or claim4 wherein said Ieg

port.ion for connettyon has a sectional shape opened in h¢ rIZOHIdIEm_
di rections, when said |leg portion for connection is inse t'&ef iit'otsal d-

hardening material with 37 tinme, which i's not yet hartened
under ground pil e, . 11 . 'Z‘f W'\SBT

ﬁatefial with time filling said'inside.df.said steel pipe
bedy. ; |

Then, the insidé of the'stee; pipe body is closed by
the hardening material with ﬁime fillihg_therewith, thereby
another material excluding the hardening material with time
is not entered in the inside. Therefore, even if the leg
portion for connection of the steel pipe column is inserted
into the hardening material with time which is not yet hard-
ened of the underground pile, there is not such a danger that
the deteriorated material of the most upper portion of the
underground éile which strength is small is entered into the
inside of the steel piée. Besides, it is not necessary to
install.a bottom member on the steel pipe body by welding
etc. in order to obtain the steel pipe column which lower end
portion is closed. As a result, the composition materials of
the steel pipe column are made simplified. The bottom member
is not installed on the steel pipe body, thereby the upper
side rather than the pdftion projecting to the lower hand of
the steel pipe body of the leg portion for connection can be
easily extended and disposed inside the steel pipe body. For
this reason, it is possible to freely select and adjust the
strength of the steel pipe column on design.

The 6th invention of the present invention comprises
the method of ccnstructing columns in said concrete reverse
placing method as set forth in the 1lst invention or the 4th
invention wherein said leg portion for connection has a

sectional shape opened in horizontal directions, when said

T |{



said hardening material with tinme of surroundings of .said leg portion for
connection i's prevented fromchoking. 7. The nmethod of constructing colunn
in said concrete re- verse placing nethod-as set forth ir~aFF~cFarmot
clainms 1 through 6. wher ei n sald hardening material with tﬁhh‘ﬁshﬁﬁﬁ?qgﬁErﬂ

12

leg portion for connection is inserted into said hardening.
material_with'time which is not yét hardened of said under-
ground pile, said hardening material with time of surround-
.ings of said leg portion for connection is prevented from
choking. |
Then, when the leg portion for ccnnection is inserted
into the hardening material with time of the underground
pile, which is not yet hardened, the insertion resistance can
be reduced with the hardening material with time flowing to
the leg portion for connection. That is, when the steel pipe
column is built up and connected with the underground pile,
the hardening material with time which is not yet hardened of
the underground pile, received the insertion of the leg
portion for connection, does not have a place to go, and
starts to choke in the section of the leg portion for connec-
tion. As a result, there is such a danger that the insertion
resistance increases. However, in the present invention the
hardening material with time which is not yet hardened,
pushed by the leg portion for connection, escapes to the
sides through the portions opened in the horizontal direc-
tions of the leg portion for connection. BAs a result, the
hardening material with time of the surroundings of the leg
portion for connection is prevented from choking. Then, the
insertion resistance when the steel pipe column is built up
_is small, thereby the works are efficiently executed. Be-
sides, the leg portion for connection can be certainly in-

serted into the hardening material with time of the under-



connection is inserted into said hardening materi al Wi th time, whichis not
yet- hardened, of 'said underground pilé, said har deni ng mat eri al

of . surroundlngs of said | eg portion for connection is e“Ted _.;;
‘choking. 7. The nethod of constructjng colum in said concP verse
pl acing nethod as set forth in any&=aimof clains 1 through mhereln sald

hardening material with time is a concrete. 37 g TEE e L

ground pile to the predetermined depth on design; For_this
reason, the works can.be.execﬁted &ith high eredit.

The 7th invention of the present invention comprisee
the method of constructing columns in said concrete reverse
placing method as set forth.in any claim of the 1lst invention
through the 6th invention wherein said hardening material
with time is a concrete.

Then, the present invention can be used for various
purposes. Besides, the underground pile and the steel pipe
colum can be certainly executed making the best using of the
property of the concrete material capable of exhibiting
stable strength by the known method of mixing and placing,
then the execution of the column can be simplified.

"The steel pile column" described in the present speci-
fication in not only the hollow one which inside is empty,
and includes so-called "a steel pipe concrete column" whieh

inside is filled with the hardening material with time, such

as a concrete.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a view showing an example of a subsurface
structure under construction according to the present inven-
tioﬁ;

Fig.2 is a sectional view shown from the arrows II, II
of Fig.1;

Fig.3 is a view showing an another example of a steel

pipe column to be applied to the structure as shown in Fig.l;




37 8. The nethod of constructing colum in sai.d concretex=re-:verse-plael
net hod as set forth in claim1 or claim4 wherein sald‘deg“pgrtlon from |

connection has a sectional shape opened in horizontal . directi ?rgz , APR'499 'Sal d
| eg portlon for connection is inserted into said hardenlng materi al mnth

A13B

Fig.4 (a) through Fig.4 (c) and Flg 5 (a) through Fig.$
{c) are a series of views showing const*uctlon routlnes of
the subsurface structure as shown in Fig.1;

Fig.6 is a view showing such a state that a head por



tifre, which is not yet hardened, of sald underground p|Ie sai d hardening
material with tinme of surroundings.of..said:l.eg portion 2
prevented from choking. 9. The met hod “of constructlng pﬁfﬁnﬂ?ﬁ ﬂRR(ﬁﬁﬁT _
~concrete re- verse placing method as set forth in any glaimor claims 1 |}
t hrough 8 wherein said hardenlng nat§4|al with.time is, gTCGncrebe~¢: ---------- i

_chIMS- o e AN o

1. A method of constructing column in a concrefe reverse
placing method wherein when a subsurface structure is con-
structed by said concrete reverse placing method, a.pit is
~ formed in a ground frdm a ground line, 2 hardening material

with time is placed in a deep portion of said pit so as to
construct an underground pile, column is built up and con-
nected with said underground pile, said method compriéing:

inserting a steel pipe column having a steel pipe body
into said pit, said steel pipe body provided a leg portion
for connection having flexural rigidity set smaller than said
steel pipe body at the lower end of said steel pipe body, and
projecting underneath of said steel pipe body;

inserting said leg portion'for connection of said steel
pipe column into said hardening material with time which is
not yet hardened, of said underground pile, forming a portion
easy to deform by said leg portion for connection between
said steel pipe body and said underground pile; and

fixing said steel pipe column to said underground pile

through said leg portion for connection so as to construct

said column.

2. The method of constructing column in said concrete re-
verse placing method as set forth in claim 1 wherein in case

where said pit is filled with a stable liquid, said steel
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pipe column is inserted 1nto said plt £illéd with said stable
lquld whlle buoyancy actlﬂg on said steel plpe column is
being adjusted so as to prevent flotage at the time of inser-

tion of said steel pipe column into said pit.

3. The method of constructing column in said concrete re-
verse placing method as set forth in claim 1 wherein said
steel pipe column is fixed to said underground pile, there-
after a hardening material with time is placed inside said
steel pipe body so as to £ill therewith, said hardening
material with time filled is made a part of said column, and
flexural rigidity of said leg portion for connection is set
smaller than said steel pipe body placed said hardening

material with time so as to £ill therewith.

4. A method of constructing column in a concrete reverse
placing method wherein in case where a subsurface structure
is constructed by said concrete reverse placing method, a pit
is formed in a ground from a ground line, a hardening materi-
al with time ie placed in a deep portion of said pit so as to
construct an underground pile, and column is built up and
connected with said underground pile, said method comprising:

a steel pipe column having a steel pipe body, filling
an inside of said steel pipe body with a hardening material
with time, closing a lower end portion of said steel pipe
body so as to block inside and outside of said steel pipe

body, providing a leg portion for connection having flexural
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rigidity set smaller than said steel pipe body piacéd'said
hardening material with time so as to fill therewith.at a )
lower end of séid steel pipé body, projécting the underneath
of said steel pipe body; |

using said steel pipe column as said column;

inserting said steel pipe column in said pit filled
with a stable liquid;

inserting said leg portion for connection of said steel
piée column into said hafdening material with time, which is
not yet hardened, of said underground pile, forming a portion
easy to deform by said leg portion for connection between
said steel pipe body and said underground pile; and

fixing said steelfpipe column to said underground pile

through said leg portion for connection.

5. The method of constructing column in said concrete re-
verse placing method as set forth in claim 4 wherein a lower
end portion of said steel pipe body is closed, blocking
inside and outside of said steel pipe body by said hardening
material with time filling said inside of said steel pipe

body.

6. The method of constructing column in said concrete re-
verse placing method as set forth in claim 1 or claim 4
wherein said leg portion for connection has a sectional shape
opened in horizontal directions, when-said leg portion for

connection is inserted into said hardening material with

AU
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‘time, which is not yeét hardened, of said underground pile,
said hardening material with time of surroundings of said leg

portion for connection is prevented from choking.

7. The method of cdnstructing column in said concrete re-
verse placing method as set forth in any claim of claims 1

through 6 wherein said hardening material with time is a

concrete.



