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Description

This invention relates to a concrete filled tube
column and a method of constructing the same, the
concrete filled tube column constituting, for exam-
ple, a part of a building structure, such as a column
and a pile.

FIGS. 1 to 3 show an example of a conven-
tional concrete filled tube column constituting a
part of a building structure. This column 20 is
made of a steel outer tube 22 within which con-
crete is filled to form a concrete core 24. The outer
tube 22 includes a plurality of tube bodies 26, and
a plurality of joint tubes 28. Each joint tube 28
coaxially interconnects two adjoining tube bodies
26. The beams 30 of the building structure are
welded to the outer face of each joint tube 28 so
that an axial load is transmitted from the beams 30
to the outer tube 22. Furthermore, a pair of verti-
cally spaced parallel inner flanges 32 are circum-
ferentially welded on the inner face of each joint
tube 28, and project radially inward into the con-
crete core 24 to transmit the axial load from the
outer tube 22 to the core 24. In this column, the
axial compressive strength of the concrete core 24
is enhanced by the lateral confinement of the outer
tube 22, and thereby it is possible to considerably
reduce the cross-sectional area of the column in
comparison with the cross-sectional area of a con-
ventional concrete column without an outer tube.

However, upon the construction of the above-
described column, there arises an inconvenience
that air spaces and rock pockets tend to be gen-
erated in the concrete core 24 because of the inner
flanges 32. For example, when concrete is charged
into an erected outer tube 22 to form the concrete
core 24, the inner flanges 32 become obstacles fo
air smoothly flowing upward and discharging from
the outer tube 22, resulting in the air spaces 34
(see FIG. 3) confined between the charged con-
crete and the lower surfaces of the inner flanges
32. In addition to the above example, during the
curing of the charged concrete, the inner flanges
32 also become obstacles to the setting of the
concrete, i.e., the downward movement of the con-
crete due fo the contraction of the concrete. This
fact also results in the air spaces 34 generated
under the inner flanges 32. These air spaces 34
not only prevent the inner flanges 32 from transmit-
ting the axial load from the outer tube 22 to the
core 24 but also reduce the axial compressive
strength of the concrete core 24. Furthermore,
upon the setting of the concrete, since the concrete
paste contained in the concrete flows downward
more smoothly than the aggregates contained in
the concrete, the aggregates tend to gather around
the inner flanges 32 and form the rock pockets 36
(see FIG. 3) in the concrete core 24. These rock
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pockets 36 also reduce the axial compressive
strength of the concrete core 24.

In order to avoid the generation of the air
spaces and the rock pockets, the charging of the
concrete may be stopped every time the concrete
is filled in the outer tube 22 up to the level of one
of the inner flanges 32. After the charged concrete
is hardened, concrete charging may be resumed
until the concrete is filled up to the next inner
flange 32. However, such a process of concrete
charging considerably lengthens the construction
period of the column 20.

The present applicant's prior European Patent
Application EP-A-0218313, discloses: A structural
filler filled steel tube column, including: a steel tube
having an inner face and an outer face; a core
made from the structural filler disposed within the
steel tube; a separating layer, interposed between
the inner face of the steel tube and the core, for
separating the core from the inner face of the steel
tube so that the steel tube is not bonded to the
core; and an inner flange circumferentially mounted
on the inner face of the steel tube to project
radially inwardly for transmitting an axial load, ap-
plied on the steel tube, to the core.

However, EP-A-0218313 leaves a number of
problems to be solved.

In the proposed structure the thickness of the
inner flange is large so that the inner flange can
withstand the axial load. Accordingly, press working
requires a very large force. Therefore, the manu-
facturing cost of producing the co-axial joint tube is
high and production is difficult.

In addition, it is very difficult to insert a tremie
into the column because two inner flanges are
required in each joint. Also, when placing concrete
into the column, the use of a tremie is required for
the same reason. Furthermore, undesirable spaces
not filled with concrete are often produced between
two close inner flanges; the portion of the joint thus
produced is very weak, owing to a lack of strength
between the two close inner flanges.

Accordingly, it is an object of the present in-
vention to provide a concrete filled tube column in
which air spaces and rock pockets are not gen-
erated.

Another object of the present invention is to
provide a concrete filled tube column of which joint
portion connected to the beams of the structure,
does not have stiffener protruding outward but has
excellent mechanical strength.

Still another object of the present invention is
to provide a method of constructing the concrete
filled tube column which prevents the concrete
core from developing either air spaces or rock
pockets without lengthening the construction pe-
riod.
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A further object of the present invention is to
provide a method of constructing the concrete filled
tube column which reliably maintains the compres-
sive strength of the column.

A further object of the present invention is to
provide a precast structural tube for use in the
concrete filled tube column, which prevents the
concrete core from having either air spaces or rock
pockets.

With these and other objects in view, an aspect
of the present invention is directed to a concrete
filled tube column which includes: an outer tube
connected to beams of the structure so that an
axial load is transferred from the beams and ap-
plied to the outer tube, the outer tube consisting of
a plurality of tube pieces coaxially disposed in
series, the tube pieces having substantially equal
transverse inner sizes; a concrete core disposed
within the outer tube; and a tubular member, co-
axially fitting within each of the tube pieces, for
transferring the axial load from the outer tube to the
concrete core. The tubular member has a constant
fransverse outer size and a lower end portion. The
lower end portion of the tubular member has a first
inner peripheral face tapering upward so that the
fransverse inner size at the lower end of the tubular
member is equal to the transverse inner size of
each of the tube pieces. When concrete is charged
into the outer tube, the tapering inner peripheral
face allows air thereunder to flow upward smoothly
therealong, and thus preventing the generation of
the air spaces under the tubular member. Also,
during the setting of the charged concrete, the
tapering inner peripheral face enables the concrete
to smoothly move therealong and to come into the
space directly under the tubular member. As a
result, the generation of air spaces or rock pockets
are prevented.

The tubular member may include: a radially
inwardly projecting first inner flange peripherally
mounted on the inner face of each of the tube
pieces; and a concrete layer peripherally disposed
on the inner face of each of the tube pieces. The
concrete layer has a first tubular portion, that is, the
lower end portion of the tubular member positioned
under the first inner flange in such a manner that
the first tubular portion is in direct contact with the
entire lower side of the first inner flange. The
concrete layer may further include a second tubu-
lar portion positioned above the first inner flange in
such a manner that the second tubular portion is in
direct contact with the entire upper side of the first
inner flange. The second fubular portion has a
second inner peripheral face tapering downward so
that the transverse inner size at the upper end of
the tubular member is equal to the transverse inner
size of each of the tube pieces.
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Alternatively, the tubular member may be
made of steel and integrally formed with each of
the tube pieces.

Another aspect of the present invention is di-
rected to a precast structural tube for use in the
concrete filled tube column. The precast structural
tube includes: a tube piece having first and second
ends; a radially inwardly projecting first inner flange
mounted on the inner face of the tube piece, the
first side being closer to the first end of the tube
piece than the second side; and a concrete layer
peripherally disposed on the inner face of the tube
piece. The concrete layer includes a first tubular
portion concentric with the tube piece. The first
tubular portion has a first inner peripheral face. One
of the opposite ends of the first tubular portion is in
direct contact with the entire first side of the first
inner flange. The first inner peripheral face of the
first tubular portion tapers toward the second end
of the tube piece so that the transverse inner size
at the other end of the first tubular portion is equal
o the transverse inner size of the tube pieces.

Still another aspect of the present invention is
directed to a method of constructing a concrete
filled tube column. A plurality of the precast struc-
tural tubes are prepared. Then, one of the prepared
precast structural tubes is erected with the second
end of the tube piece positioned above the first
end of the tube piece. Concrete is placed within
the erected precast structural tube to form a con-
crete core within the structural tube. The beams of
the structure are connected to the erected precast
structural tube. Another precast structural tube is
coaxially connected to the upper end of the erect-
ed precast structural tube, whereby said another
structural tube is erected on the lower adjoining
structural tube. Thereafter, the above-mentioned
steps from the concrete-placing step to the tube-
connecting step are repeated a plurality of times.

In the drawings:

FIG. 1 is a fragmentary axial-sectional view of a

conventional concrete filled tube column;

FIG. 2 is a view taken along the line II-ll in FIG.

1;

FIG. 3 is an enlarged axial-sectional view of the

conventional column in FIG. 1;

FIG. 4 is a fragmentary front view, partly in
section, of a concrete filled tube column accord-
ing to the present invention;

FIG. 5 is an enlarged axial-sectional view of the

column in FIG. 4;

FIG. 6 is an axial-sectional view of a precast
structural tube used for constructing the column
in FIG. 4;

FIG. 7 is an enlarged axial-sectional view of a
joint tube to which inner flanges and bracket
members are welded;
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FIG. 8 is an enlarged axial-sectional view of the
joint tube with a concrete layer disposed on the
inner face thereof;

FIG. 9 is a fragmentary axial-sectional view of
the precast structural tube which is being
charged with concrete;

FIG. 10 is a fragmentary axial-sectional view of a
further embodiment of the present invention;
and

FIG. 11 is a fragmentary axial-sectional view of a
modified form of the column in FIG. 10.

Referring now to FIGS. 4 to 11, wherein like
reference characters designate corresponding parts
throughout several views, and descriptions of the
corresponding parts are omitted after once given.

FIG. 4 shows a concrete filled tube column
according to the present invention, which is erected
on a foundation 40 and constitutes a part of a
building structure. This column has an outer tube
42 in which concrete is filled to form a concrete
core 44. The outer tube 42 consists of a plurality of
round steel tube pieces 46 coaxially joined in se-
ries. Each of the tube pieces 46 includes a joint
fube 48 and a tube piece body 50 which is co-
axially joined to the lower end of the joint tube 48.
A plurality of bracket members in the form of H-
steel bars 52 are welded to the outer face of the
joint tube 48 so as to project radially outward from
the outer face, and interconnect the joint tube 48
with beams 54 of the building structure. Each H-
steel bar 52 consists of upper and lower flange
portions 56 and 58 and a web portion 60 intercon-
necting the upper and lower flange portions 56 and
58 (see FIG. 5). Furthermore, a tubular member 62
fits coaxially in the joint tube 48 and projects
radially inward into the concrete core 44 in order to
transfer the axial load from the joint tube 48 to the
core 44. This tubular member 62 consists of: a pair
of vertically spaced parallel inner flanges 64 and 66
circumferentially welded to the inner face of the
joint tube 48; and a concrete layer 68 made of a
high strength concrete circumferentially disposed
on the inner face of the joint tube 48. Each of the
inner flanges 64 and 66 is of a disk-like configura-
tion having a central aperture and protrudes radially
inward from the inner face of the joint tube 48. The
upper inner flange 64 is positioned at the same
level as the upper flange portions 56 of the bracket
members 52, while the lower inner flange 66 is
positioned at the same level as the lower flange
portions 58 of the bracket members 52.

As best shown in FIG. 5, the concrete layer 68
consists of three cylindrical portions, namely, first,
second and third portions 70, 72 and 74. The first
portion 70 is positioned under the lower inner
flange 66 in such a manner that the upper end of
the first portion 70 is in direct contact with the
entire lower side of the first inner flange 66. This
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first portion 70 has an inner peripheral face 71
tapering upward so that the inner diameter at the
upper end of the first portion 70 is generally equal
to the inner diameter of the lower inner flange 66
and the inner diameter at the lower end of the first
portion 70, i.e., the lower end of the tubular mem-
ber 62 is generally equal to the inner diameter of
the joint tube 48. The tapering angle 61 of the inner
peripheral face 71 with respect to the axis of the
joint tube 48 is, preferably, in the range of 45° to
60°. The second portion 72 extends between the
upper and lower inner flanges 64 and 66. This
second portion 72 has an inner diameter generally
equal to the inner diameters of the upper and lower
inner flanges 64 and 66. The third portion 74 is
positioned above the upper inner flange 64 in such
a manner that the lower end of the third portion 74
is in direct contact with the entire upper side of the
upper inner flange 64. This third portion 74 has an
inner peripheral face 75 tapering downward so that
the inner diameter at the lower end of the third
portion 74 is generally equal to the inner diameter
of the upper inner flange 64 and the inner diameter
at the upper end of the third portion 74, i.e., the
upper end of the tubular member 62 is generally
equal to the inner diameter of the joint tube 48.
The tapering angle 6> of the inner peripheral face
75 with respect to the axis of the joint tube 48 is,
preferably, in the range of 45° to 60 °. In addition,
the high strength concrete forming the concrete
layer 68 has a compressive strength higher than
the compressive strength of the concrete which
forms the concrete core 44.

As further shown in FIG. 5, a separating layer
76 is interposed between the concrete core 44 and
the inner face of each tube piece 46 so that the
core 44 is not bonded to the inner face of each
tube piece 46. This separating layer 76 is made of
a material such as asphalt, oil, grease, paraffin wax,
petrolatum, synthetic resin and paper. The thick-
ness of the separating layer 76 is such that it
provides a viscous slip to the concrete core 44. In
asphalt, the thickness is about 20 to 100 um.
Furthermore, the tube piece body 50 consists of
upper and lower tubular sections 78 and 80. These
upper and lower sections 78 and 80 are axially
spaced apart from each other so that axial stress
reducing means in the form of a ring-shaped gap
82 is formed between the upper and lower sections
78 and 80. The length of each of the upper and
lower sections 78 and 80 is such that the gap 82 is
positioned at the intermediate portion, that is, the
inflection point of moment of the tube piece body
50. Since the separating layer 76 allows axial
movement of each tube piece 46 relative to the
core 44, the gap 82 varies its axial width W1 when
each tube piece 46 is subjected to the axial load
which is transmitted from the beams 54 of the
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building structure. Accordingly, an axial stress
which develops in each tube piece 46 is reduced
by the gap 82. The concrete core 44 is subjected
to considerably more axial stress than the tube
pieces 46 since the axial load applied to each tube
piece 46 is transmitted to the core 44 via the upper
and lower inner flanges 64 and 66 and the concrete
layer 68. However, the outer tube 42 which is
under considerably less stress than the core 44,
provides the core 44 with sufficient lateral confine-
ment, thereby effectively enhancing the axial com-
pressive strength of the column.

FIGS. 6 to 9 show a process for constructing
the concrete filled tube column in FIG. 4. At first, a
plurality of precast structural tubes 84 are prepared
in a factory. One of the precast structural tubes 84
is shown in FIG. 6. This structural tube 84 is
manufactured in the following way: Three joint
tubes 48 and three tube piece bodies 50 are pre-
pared. Then, as shown in FIG. 7, the H-steel bars
52 are welded to the outer face of each of the
prepared joint tubes 48, and the upper and lower
inner flanges 64 and 66 are welded to the inner
face of each of the prepared joint tubes 48. There-
after, the concrete layer 68 is formed on the inner
face of each joint tube 48 as shown in FIG. 8. This
concrete layer 68 is formed by rotating the joint
tube 48 slowly about its axis, and by manually
spreading a high strength concrete on the inner
face of the joint tube 48 so that the tapering inner
peripheral faces 71 and 75 are formed respectively
at the first and third portions 70 and 74 of the
concrete layer 68. Before spreading the concrete,
reinforcements may be provided along the inner
face of the joint tube 48 to facilitate the application
of the concrete. Instead of the concrete being
spread, the concrete may be placed between the
inner surface of the joint tube 48 and a cylindrical
formwork which is detachably fixed to the inner
face of the joint tube 48. Alternatively, the concrete
layer 68 is formed by centrifugal molding. More
specifically, a pair of hollow truncated conical
frameworks 86 are detachably fixed to the inner
face of the joint tube 48 as shown by a phantom
line in FIG. 8. The joint tube 48 is laid on a rotation
machine in such a manner that the axis of the joint
tube 48 extends substantially horizontally, and then
the joint tube 48 is rotated about its axis at a high
speed. Subsequently, a predetermined amount of
high strength concrete is placed between the form-
works 86. As a result, the concrete placed in the
joint tube 48 is subjected to a centrifugal force due
to the rotation of the tube piece 48, thereby being
spread throughout the area between the frame-
works 86 and forming the concrete layer 68. Upon
the centrifugal molding, a clearance 88 may be
formed between each framework 86 and the cor-
responding inner flange so that the concrete be-
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tween the inner flanges 64 and 66 flows through
the clearance 88 into the frameworks 86 during the
rotation of the joint tube 48. In addition to the
clearance 88, through holes (not shown) may be
formed in the inner flanges 64 and 66 so as to
allow the concrete to flow into the frameworks 86.
After the concrete layer 68 is formed on each of
the joint tubes 48, the separating material such as
asphalt and grease are coated on that portion of
the inner face of each joint tube 48 where the
tubular member 62 is not provided. The same
separating material is also coated on the inner face
of each tube piece body 50 to form the separating
layer 76. After that, the three joint tubes 48 are
concentrically welded respectively to the upper
ends of the three tube piece bodies 50 to form
three tube pieces 46. Thus prepared three tube
pieces 46 are coaxially joined in series to form the
precast structural tube 84. In the above-mentioned
process for manufacturing the precast structural
tube 84, since the concrete layer 68 is formed after
the welding of the inner flanges 64 and 66 and the
H-steel bars 52 to the joint tube 48, the concrete
layer 68 is not subjected to the heat due to the
welding, and thereby the deterioration of the con-
crete layer 68 is prevented.

The precast structural tubes manufactured as
mentioned above are transported from the factory
to a construction site, and there, one of the precast
structural tubes 84 is erected on the foundation 40.
Subsequently, as shown in FIG. 9, concrete is
charged into the erected precast structural tube 84
by using, for example, a tremie 90 (which is a
concrete-supplying pipe for conveying concrete) fo
form the concrete core 44. As the top face of the
concrete approaches the inner peripheral face 71
of the concrete layer 68, air around the tapering
inner peripheral face 71 flows upward smoothly
along the inner peripheral face 71, and therefore
the space under the inner peripheral face 71 is
completely filled with the charged concrete. During
the subsequent curing process of the concrete, the
concrete contracts and thereby moves downward
smoothly along the inner peripheral faces 71 and
75 of the concrete layer 68 as indicated by arrows
A and B in FIG. 5. Therefore, the concrete com-
pletely fills the space directly under the inner pe-
ripheral face 71 of the concrete layer 68. Con-
sequently, no air spaces or rock pockets are gen-
erated under the inner peripheral faces 71 of the
concrete layers 68 as well as under the inner
flanges 64 and 66, resulting in the formation of the
concrete core 44 having a reliable compressive
strength. After the charged concrete is cured, each
of the tube piece bodies 50 is separated into the
upper and lower sections 78 and 80 by using a
suitable cutter so that the gap 82 is formed be-
tween the upper and lower sections 78 and 80. The
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beams 54 of the building structure are joined re-
spectively to the H-steel bars 52 of the precast
structural tube 84, and then, another precast struc-
tural tube 84 is coaxially joined to the upper end of
the concrete filled precast structural tube 84.
Thereafter, the above-mentioned steps from the
concrete-charging step to the precast tube-joining
step are repeated predetermined times, which re-
sults in the construction of the concrete filled tube
column.

Instead of the precast structural tube 84, a
precast structural tube having less than or more
than three tube pieces 46 may be used for con-
structing the concrete filled tube column. Also, in-
stead of the second portion 72 of the concrete
layer 68, another first portion 70 and another third
portion 74 may be formed respectively under the
upper inner flange 64 and above the lower inner
flange 66. Furthermore, in place of the steel tube
piece body 50, a tube piece body made of a
carbon fiber reinforced concrete may be employed.
This tube piece body consists of a hollow cylin-
drical cement matrix and a high strength carbon
filament which is embedded within the cement ma-
frix in such a manner that the carbon filament
forms a coil coaxial with the cement matrix. Such a
tube piece body is prepared by impregnating the
carbon filament with a cement paste including ce-
ment particles of a particle size smaller than the
diameter of the carbon filament and by forming the
carbon filament into a cylindrical configuration. This
fiber reinforced concrete tube piece body has a
Young's modulus substantially equal to the Young'
modulus of the concrete core 44, thereby providing
the concrete core 44 with a sufficient lateral con-
finement even though neither the separating layer
76 nor stress reducing means 82 is disposed on
the tube pieces.

A further embodiment of the present invention
is shown in FIG. 10, each of tube pieces 140
consists of a steel joint tube 142 and a steel tube
piece body 50 concentrically welded to the lower
end of the joint tube 142. The joint tube 142 has a
steel tubular member integrally formed therewith,
that is, the joint tube 142 has first and second
tapering inner peripheral faces 71 and 75 formed
respectively at its lower end upper ends. Therefore,
the inner diameters at the upper and lower end of
the joint tube 142 are equal to the inner diameter of
the tube piece body 50, and the inner diameter of
the central portion of the joint tube 142 is consider-
ably smaller than that of the tube piece body 50.
Each joint tube 142 is provided with a plurality of
bracket members 52, while each tube piece body
50 is coated at its entire inner face with a separat-
ing layer 76. Needless to say, stress reducing
means 82 is circumferentially disposed on the in-
termediate portion of each tube piece body 50. The
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joint tubes 142 are prepared, for example, by cen-
trifugal casting, and therefore have roughened inner
faces. The length L1 of each joint tube 142 is
longer than sum of the height Hi of each bracket
member 52 and the vertical length L, of each
tapering inner peripheral face. After a plurality of
precast structural tubes, each including a predeter-
mined number of the joint tubes 142 and tube
piece bodies 50 alternately joined in series, are
prepared, the precast tubes are fransported to a
construction site, and they are connected one by
one in the same manner as the manner of con-
structing the column in FIG. 4. In this concrete
filled tube column, the generation of both the air
spaces and the rock pockets are also prevented,
and furthermore, the mechanical strength of each
joint tube 142 is enhanced in comparison with the
joint tubes of the foregoing embodiment.

To enhance the tensile strength of the column
against a short time loading caused, for example,
by earthquake, a deformed reinforcing steel bar
144 may be axially disposed within the concrete
core 44 as shown in FIG. 11.

In the foregoing embodiments, although the
tube pieces have circular cross sections, tube
pieces having polygonal cross sections may be
employed in places of the round tube pieces. Also,
instead of the high strength concrete, the same
concrete as the concrete constituting the core 44 is
used for forming the concrete layers. Furthermore,
in place of the gap 82 or the grooves 118, a
plurality of rows of through slots formed in the tube
piece may be employed. Such through slots in a
row are circumferentially disposed on the tube
piece at angular intervals about the axis of the tube
piece, and adjacent through slots of two adjacent
rows are shifted in their positions in a zigzag man-
ner.

Claims

1. A joint tube (48), for use in a concrete filled
tubular column constructed in sections (50)
joined co-axially end to end by means of the
joint tube, having load-transmitting means (62)
for transmitting axial load to the concrete core
(44) of the column, the load fransmitting means
comprising a co-axial tubular component (62)
having a core-engaging surface (71) tapering
upwardly in the vertical disposition of the col-
umn,

characterized in that the tubular compo-
nent also has a downwardly tapering core-
engaging surface (75).

2. A joint tube according to claim 1, the tapering
part(s) of the component being made of con-
crete or other cementitious material.
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A joint tube according to claim 2, wherein the
tubular component comprises:

a pair of upper and lower annular flanges
directed inwardly from an inner face of said
joint tube; and

a layer formed from concrete or other
cementitious material which is provided be-
tween the upper and lower flanges, on the
upper side of the upper flange, and on the
underside of the lower flange, the layer which
is provided on the upper flange consisting of a
fillet to form said downwardly tapering core-
engaging surface, and the layer which is pro-
vided on the underside of the lower flange
consisting of a fillet to form said upwardly
tapering core-engaging surface,

thereby reducing the tendency towards
pocket formation around the flanges when fill-
ing the tubular sections which core material, as
well as reducing the tendency other undesira-
ble effects on setting of the core material.

Patentanspriiche

1.

Verbindungsrohr (48), zur Verwendung in einer
betongefiiliten rohrférmigen Siule, die aus
koaxial Ende an Ende mittels des Verbin-
dungsrohres verbundenen Abschnitten (50)
aufgebaut ist, mit LastlUbertragungsmitteln (62)
zur Ubertragung von axialer Last auf den Be-
tonkern (44) der S3ule, wobei die Lastlibertra-
gungsmittel eine koaxiale rohrférmige Kompo-
nente (62) mit einer den Kern erfassenden
Oberflache (71), die in vertikaler Anordnung
der S&ule nach oben konisch zulduft, aufwei-
sen,

dadurch gekennzeichnet, daB die rohrfor-
mige Komponente auch eine nach unten ko-
nisch zulaufende den Kern erfassende Oberfl3-
che (75) aufweist.

Verbindungsrohr nach Anspruch 1, wobei der
(die) konisch zulaufende(n) Teil(e) der Kompo-
nente aus Beton oder anderem zementigem
Material aufgebaut ist.

Verbindungsrohr nach Anspruch 2, wobei die
rohrférmige Komponente

ein Paar aus oberen und unteren ringfor-
migen Flanschen, die von der Innenseite des
Verbindungsrohres nach innen gerichtet sind,
und

eine aus Beton oder anderem zementigem
Material ausgebildete Schicht, die zwischem
dem oberen und unteren Flansch, auf der
Oberseite des oberen Flansches und auf der
Unterseite des unteren Flansches vorgesehen
ist, wobei die auf dem oberen Flansch vorge-
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sehene Schicht aus einer Ausrundung zur Aus-
bildung der nach unten konisch zulaufenden
den Kern erfassenden Oberfldche besteht, und
die Schicht, die auf der Unterseite des unteren
Flansches vorgesehen ist, aus einer Ausrun-
dung zur Ausbildung der nach oben konisch
zulaufenden den Kern erfassenden Fliche be-
steht, aufweist,

wodurch die Neigung zur Taschenbildung
um die Flansche herum bei der Fillung der
rohrférmigen Abschnitte mit Kernmaterial so-
wie die Neigung zu anderen unerwiinschien
Wirkungen beim Abbinden des Kernmaterials
vermindert werden.

Revendications

.

Tube de joint (48) destiné & étre utilisé dans
une colonne tubulaire remplie de béton et
construite en sections (50) jointes coaxiale-
ment bout 3 bout au moyen du tube de joint,
ce tube de joint comportant des moyens de
transmission de charge (62) destinés 2 tran-
smettre la charge axiale au noyau de béton
(44) de la colonne, ces moyens de transmis-
sion de charge comprenant un élément tubulai-
re coaxial (62) comportant une surface d'enga-
gement de noyau (71) allant en s'amincissant
vers le haut dans la disposition verticale de la
colonne, caractérisé en ce que I'élément tubu-
laire comporte également une surface d'enga-
gement de noyau (75) allant en s'amincissant
vers le bas.

Tube de joint selon la revendication 1, caracté-
ris€ en ce que la partie ou les parties de
I'élément allant en s'amincissant sont réalisées
en béton ou autre matériau 3 base de ciment.

Tube de joint selon la revendication 2, caracté-
risé en ce que I'élément tubulaire comprend :

- une paire de collerettes annulaires
constituée d'une colleretie supérieure et
d'une collerette inférieure faisant saillie
vers l'intérieur sur une face intérieure du
tube de joint; et

- une couche de béton ou auire maiériau 2
base de ciment formée entre la colleretie
supérieure et la collerette inférieure, du
cOté supérieur de la colleretie supérieu-
re, et du cOté inférieur de la colleretie
inférieure, la couche formée du cdté su-
périeur de la collereite supérieure consti-
tuant un collet destiné & former la surfa-
ce d'engagement de noyau allant en
s'amincissant vers le bas, et la couche
formée du cbté inférieur de la collerette
inférieure constituant un collet destiné a
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former la surface d'engagement de
noyau allant en s'amincissant vers le
haut,

ce qui permet ainsi de réduire la tendan-
ce & la formation de poches autour des
collerettes lorsqu'on remplit les sections
tubulaires par le matériau de noyau, tout
en réduisant également la tendance &
d'autres effets indésirables au moment
de la prise du matériau de noyau.
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