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BEHAVIOUR OF R/C COOLING TOWER
SHELL UNDER LATERAL LOAD ON
NON-UNIFORM FOUNDATION

17th TAHR International Conference on Cooling
Tower and Heat Exchanger

Vol.1, pp1-10

Takashi HARA

Abstract:

The stress distributions and the wultimate
strength of a reinforced concrete (R/C) cooling
tower shell under a self weight and a lateral wind
load were investigated under the conditions on
non-uniform foundation. The construction site of
the cooling tower is quite huge and the site may
have different bearing capacities within location
by location. Therefore, to design such structures,
the effects of uneven settlements of supporting
system due to the non-uniform foundation should
be considered. In modeling the cooling tower, the
height of the shell was about 160m and the
radius at the lintel was about 60m. From the
numerical analysis, the stress concentration was
the

unsettled column and the lintel and the ultimate

arisen near connections between the
strength was reduced by the uneven settlement
depend on the wind direction. The foundation
beam plays an important role to transfer the
stresses.

Application of Steel Sheet to the Scaffold
Elements

8th ISSS2015

Vol.1 pp 173-174

Takashi Hara

Abstract:

The toe boards are applied for workers and
constructional materials on a scaffold deck to
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lateral load from the scaffold deck or the load
perpendicular to the scaffold deck. The proposed
toe boards were examined numerically by use of

the finite element method. Then the
experimental works were done. From both
numerical and experimental results, the

performance of the thin steel toe board proposed
here was confirmed.

STRUCTURAL BEHAVIOR OF R/C SHELL
CONSIDERING THE POSITION OF EDGE
BEAM

ISEC08

Vol.1 pp 299-304

TAKASHI HARA

Abstract:

Reinforced Concrete (R/C) shell has been constructed to
cover large public spaces and large industrial buildings.
RC shell is originally a continuous structure and shows
the large load bearing capacity. To apply these structures
to such purpose, the structure is cut at any particular
portion and loses their continuum properties. Therefore,
edge beams must be placed to avoid the stress
concentration and a local failure. In this paper, R/C
cylindrical shell with edge beam on meridional free edges
was analyzed by use of FEM. RC shell had 960 x 960
mm plan and the thickness was 10 mm. The radius and
the depth of the shell were 688 mm and 190 mm,
respectively. As the edge beam, three kinds of rectangular
beams, which had 2 cm width and 4 cm depth, were
arranged. One was connected to the shell at the gravity
center of the beam and the others were connected at the
bottom or the top of the beam. From the numerical
analyses, the deformation and the stress distribution of the
shell mentioned above were analyzed precisely. The shell
connected with the gravity center of the beam showed the
smooth deformation and the stress distributions.

Dynamic response property of cooling tower

structures
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CHALLENGE JOURNAL OF STRUCTURAL
MECHANICS
Vol. 1(1), pp 38-41

Takashi HARA
Abstract:
Reinforced concrete (R/C) cooling tower

structures have been used for cooling down the
hot water produced by power or chemical plants.
These structures are designed to prevent against
the failure under a self-weight and a wind
loading, as well as an earth-quake loading. In
this paper, the numerical scheme under parallel
processing 1s intro-duced and the dynamic
evaluation of the cooling tower under an
earthquake loading is examined. In numerical
analyses, the cooling tower is assumed to have
two types of conventional column system, i.e.,
V-column and I-column systems. Both R/C shell
por-tion and column system are modeled by use
of solid elements. From the numerical anal-yses,
the higher stress concentrations are arisen
between the junctions of R/C shell and columns
for I-column than those for V-column. Also, it is
concluded that the additional reinforcements
should be placed around the junction considering

the seismic effects.

Structural Befavior of Reinforced Concrete Shell
with Stiffener under Pressure

Proc. of The Fifth Intl. Conf. On Advances in Civil
and Structural Engineering - CSE 2016

Vol.1, pp 13-16

Takashi Hara

Abstract:

Reinforced concrete cylindrical shell with edge
beam on meridional free edges was analyzed by
use of FEM. As the edge beam on meridional edge,
three kinds of rectangular beams were arranged.
One was connected to the shell at the gravity
center of the beam and the others were connected
at the bottom or the top of the beam. The model
was supported at four corner of R/C shell. Applied
From the

numerical analyses, the shell connected with the

load was the external pressure.

top of the beam showed the smooth deformation

and the stress distributions as well as the highest
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load carrying capacity.

Behaviour of R/C Cooling Tower Shell under
Uneven Foundation Settlement

Journal of TASS

Vol. 57(1), pp 59-66

Takashi Hara

Abstract:

Reinforced concrete cylindrical shell with edge
beam on meridional free edges was analyzed by
use of FEM. As the edge beam on meridional edge,
three kinds of rectangular beams were arranged.
One was connected to the shell at the gravity
center of the beam and the others were connected
at the bottom or the top of the beam. The model
was supported at four corner of R/C shell. Applied
From the

numerical analyses, the shell connected with the

load was the external pressure.

top of the beam showed the smooth deformation
and the stress distributions as well as the highest

load carrying capacity.

Analysis of Hagia Sophia using Nondestructive
Mesurement

Proceedings of EURO-MED-SEC1

Vol.1 pp 199-204

Takashi Hara, Kenichro Hidaka

Abstract:

In this paper, the structural behavior of Hagia
Sophia was analyzed by use of vibration records
of the structure. The vibration records were
measured by the micro tremor meters. The
recorded data was utilized not only to define the
mode shape but also to evaluate the structural
problems. Firstly, the vibration characteristics of
the main building were analyzed by combining
the vibration records. Secondary, the deformation
characteristics and the structural functions of the
second cornice were investigated in the same
manner as the main building. In case of main
building, from the frequency domain analyses,
the natural frequency of the main building was
analyzed and the obtained natural frequencies
were compared with the results of the previous
The

investigated as well. From these results, the

researches. vibration modes  were



characteristics of the total structure were
clarified and the structural problems were
detected. In case of the second cornice, the base at
the corner where was the junction of the main
pier and the sub-dome connecting to the
showed the

embedded stone. To investigate such phenomena,

semi-dome movement of the
the same non destructive measurements were
applying the
method to solve such structures, the structural
clarified the health

monitoring was performed.

applied. Then, finite element

behaviors were and

Numerical analysis of R/C cylindrical shell with hoop

edge beams

Proc. of SCESCM2016

Vol.1 pp1-8

Takashi HARA

Abstract

In this paper, the numerical analysis of the
reinforced concrete (R/C) cylindrical shell with
hoop edge beams was performed by using the
nonlinear finite element method. R/C shell with
free edges must be stiffened by the edge beam.
From the numerical results of the previous
papers, the minimum size of the edge beam was
placed on both hoop edges as the beam having
the maximum ratio of the strength to the weight.
There were several connecting method between
R/C cylindrical panel and the hoop edge beam.
Three kinds of connecting position between R/C
shell and the edge beam were considered. One
was the concentric connection of R/C shell and
the beam (Type C). The second one was the shell
connected at the top of the beam (Type L). The
third one was the shell connected with the bottom
of the beam (Type U).

Structural characteristics of Hagia Sophia under
consideration of the ribs inside the dome

Proc. of SCESCM2016

Vol.1 ppl-6

Akito Oto, Takashi Hara

Abstract

In this study, the numerical analyses of Hagia Sophia,
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modeled by the shell and the ribs, were performed to
clarify the structural characteristics of the main dome
considering the displacements and the stresses in the
dome with and without 40 ribs. In numerical analysis,
tetrahedral secondary elements were adopted to model the
structure. From the numerical results, the maximum
displacement of dome with ribs was smaller than that
without ribs. Therefore, ribs were effective to prevent the
dome deformation. The equivalent stress in dome with
ribs is smaller than that without ribs. The ribs were also
effective to reduce the stresses of the dome between the
openings.

Load carrying capacity of an arch subjected to the
load in one half

Proc. of SCESCM2016

Vol.1 pp1-7

Takuya Tuyama, Takashi Hara

Abstract

In this paper, prior to the structural analysis of R/C shells,
the loading tests of R/C arch were performed.
Considering the melting of snow on south side of the roof,
an applied load was only one half of the arch. In addition,
the loading direction was vertical due to the snow loading.
R/C arch specimens were tested under the load in one half
of the arch span. R/C arches were pin

supported at both ends. To represent the distributed load,
point loads were applied to the several equidistant points.
As the results of experiments, the more the loading points
were, the larger the ultimate strength grows independent
of the height of arch rise. The ultimate strength of a deep
arch was larger than that of a shallow arch.
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