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Ultrasonic Monitoring of Transient Variation in
Internal Temperature Distribution of Heated
Materials

Proc. The 2nd International Conference on Sensing
Technology (ICST 2007), pp.557-561. (2007)

Tkuo THARA, Manabu TAKAHASHI and Futoshi
NISHIMURA

A novel ultrasonic method for monitoring internal
temperature  distribution of heated materials is
presented. The principle of the method is based on
temperature  dependence of the velocity of the
ultrasonic wave propagating through the material. An

inverse analysis method coupled with a finite

difference calculation has been developed to determine
one-dimensional temperature distribution in a heated
plate. To demonstrate the practical feasibility of the
developed method, a single side of a steel plate of 30
mm thickness is heated by contacting with molten
aluminum and ultrasonic pulse-echo measurements are
then performed for the steel during heating. The transit
time of ultrasonic wave in the heated steel is acquired
and used to determine the temperature distribution of
the steel. The internal temperature distributions
determined by the proposed ultrasonic method almost
agree with those obtained wusing thermocouples
installed in the steel.

A Novel Ultrasonic Technique for Measuring
Internal Temperature Distribution

Malaysia-Japan International Symposium on
Advanced Technology 2007, MJISAT-87 (Spages),
(2007)

Ikuo ITHARA, Manabu TAKAHASHI and Futoshi
NISHIMURA

A novel ultrasonic technique for measuring
internal temperature distribution in heated materials is
presented. The principle of the proposed method is
based on temperature dependence of the velocity of the
ultrasonic wave propagating through the material. A
simple inverse analysis to determine the temperature
distribution in a heated plate is developed and
experiments are carried out in order to demonstrate the
validity and feasibility of the developed method. A
single side of a steel plate of 30 mm thickness is heated
up to about 600 K and ultrasonic pulse-echo
measurements are then performed for the steel during
heating. A change in the propagation time of ultrasonic
wave in the heated steel is precisely monitored and
used to determine the temperature distribution in the
steel. The internal temperature distributions determined
ultrasonically almost agree with those obtained using

thermocouples installed in the steel.
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An Iterative Algorithm of Hypersingular Integral
Equations for Crack Problems
Key Engineering Materials, Vols. 385-387,
pp-793-796 (2008)

Kazuhiro ODA and Nao-Aki NODA

Crack problems are reducible to singular integral
equations with strongly singular kernels by means of
the body force method. In the ordinary method, the
integral equations are reduced to a system of linear
algebraic equations. In this paper, an iterative method
for the numerical solution of the hypersingular integral
equations of the body force method is proposed. This
method is based on the Gauss- Chebyshev numerical
integration rule and is very simple to program. The
solution is achieved without solving the system of
linear algebraic equations. The proposed method is
applied to some plane elasticity crack problems and is

seen to give convergent results.
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Structural behaviour of R/C cylindrical panel with
gable wall

Innovation in Structural
Construction ISEC-04 Vol.1,1
pp- 307-312 (2007)

T. HARA and N. HASHIMOTO

Engineering and

Reinforced concrete (R/C) cylindrical panels have
been commonly used for the roof structure of a
convention hall, a gymnasium or a civil complex to
cover a huge space of such structures because of strong
and light-weighted characteristics. These structures are
designed under the assumption of the stiff supporting
condition on a meridional and a hoop edges. However,
the influence of the stiffhess concerning the supporting
condition into the structural performance has not been
completely resolved. Especially, the stiffness of gable
walls that support the hoop edges of the cylindrical
panel strongly influences the structural performance of
the cylindrical Therefore, the stiffhess
requirements of these structures are important factor to
design these structures. In this paper, the structural
behaviour of the cylindrical panel under lateral load is

panels.

investigated numerically and experimentally, focused
on the structural performance and the stiffness
requirements of the gable walls. From both numerical
and experimental results, the structural performance of
the cylindrical panel with gable wall is clarified and the
requirement of the gable stiffness for the supporting

elements is represented.

Behavior of R/C Cylindrical Shell Structure with
Gable Wall

Structural Engineering World Congress 2007
CD-ROM 2007

Norimasa HASHIMOTO, Takashi HARA and

Tsunemi SHIGEMATU

The reinforced concrete (R/C) cylindrical shell
shows a thin and a lightweight structure. Moreover, it
shows the high ultimate strength under hoop loading.
Therefore, it is mainly used for a roof structure. Although
only they have been mainly designed by many architects,
the R/C cylindrical shell structures usually have the gable
wall. Therefore, it is expected that the stiffness of the
gable wall plays a predominant role to the deformation
characteristic of them. In this research, these behaviors
are analyzed by using the finite element method and the
difference of the behavior for them is examined
numerically and experimentally focused on the stiffhess
of the gable wall. In the experiment, the experimental
models are made using the steel mold to form the
accurate configured specimens.Under these experimental
conditions, load deflection characteristics are examined.
Finallythe numerical results are compared with the

experimental results.

The Behavior of a Reinforced Concrete Beam with
Glass Fiber Reinforced Plastics

Structural Engineering World Congress 2007
CD-ROM 2007

Sayaka ISHIDA, Takashi HARA and

Tsunemi SHIGEMATU

In general, concrete structures shows disadvantage
against tensile strength. Therefore, beams are prone to
brittle failure. In order to prevent the brittle failure, beams
need to improve their ductility. This paper describes how
the ductility of a beam is improved. Firstly, Glass Fiber
Reinforced Plastics (GFRP) is embedded in the
compressive zone of a beam to provide the confined
effect. Secondly, the bending tests of the beam are
performed to measure their load bearing capacities and
displacement behavior. Then, based on the measurements,
the displacement ductility index for each beam is
calculated. The result was that the displacement ductility
index of beam reinforced with GFRP was two to three
times higher than that of an unconfined one. The result
clearly shows that GFRP could improve the ductility of a

beam.
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Dynamic Response of Cooling Tower Shell under
Seismic Loading

Structural Engineering World Congress 2007
CD-ROM 2007

Takashi HARA

The parallel approach based on MPI message
passing by use of the PC cluster is applied to solve the
reinforced concrete (R/C) cooling tower with columns.
R/C cooling tower struc-tures have been used for
cooling down the hot water produced by a power or a
chemical plant. These structures are designed to
prevent against the failure under a self-weight and a
wind loading, as well as an earthquake loading. To
calculate the characteristics of these structures,
conventional meshing techniques are applied to R/C
structures. Then, the element by element (EBE)
approach is adopted to solve the structural equations.
Then the dynamic responses of the cooling tower shells
under an earthquake loading are 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
portion and column system are modeled by use of solid
elements. From the numerical results, the total
deformations and the dynamic response characteristics
are strongly depend on the supporting column systems.
In addition, the higher stress concentrations are arisen
between the junctions of R/C shell and columns for
I-column than those for V-column. Therefore, the
additional reinforcements should be placed considering
the seismic effects. Also, crack propagations and failure
mechanisms are discussed based on the numerical
results.

Structural ~ Analysis of  Hagia  Sophia
applying Finite Element Method

Structural Engineering World Congress 2007
CDROM 2007

KANESHIGE , Takashi HARA ,

Kenichiro HIDAKA and Shiro KATO

Yusuke

The historic edifice of Hagia Sophia in Istanbul,
which was erected in the 6th century, has an enormous

main dome of 31 metres in diameter. By the

No.32 (2008)

magnificence of its architectural-structural design, it has
been recognized as the all-time masterpiece of Byzantine
architecture. At present, the building is endangered as the
result of a large number of cracks caused by the
deformation of the entire structure. Therefore, the
building and in particular, the main dome, have become
the focus of study for many researchers. However, most
previous studies applied numerical methods have been
mainly done to solve the overall model of its highly
complex structural system regardless of the asymmetric
postulate present in the building. That is, the two
semi-domes, situated on either side of the main dome,
have different geometrical configurations respectively.
The aim of this research was to address this asymmetric
postulate and to consider the difference of structural
behaviour between the semi-domes under a process of
static loading.

Buckling Strength of Box Cross Section with
Various Closed Stiffeners

Structural Engineering World Congress 2007
CDROM 2007

Keiko NAKASHIMA, Tsunemi SHIGEMATSU,
Mitao OHGA and Takashi HARA

In recent years, a lot of thin-walled structure with
complicated form are used on construction field. In the
application as a compressive member for these structures
the buckling strength is often insufficient to be
thin-walled. Therefore these thin-walled structures are
used as stiffened members in a wide range of application.
Recently various closed stiffeners often have been used to
level up the effect of stiffener. A thin-walled structure,
whose cross section is usually made up of thin plate
panels, may be subjected to local and overall type
instability. Therefore, the investigation of the buckling
mode shapes of thin-walled structure is very important to
clarify the instability phenomenon of these structures.

In this research an exact solution can be obtained by
treating the compressive box cross section with various
closed stiffeners as the branching panels in the extended
transfer matrix method. The analytical local and overall
elastic buckling loads of box cross section with various
closed stiffeners can be obtained simultaneously.
Furthermore a technique to estimate the buckling mode



shapes of these structures is also shown. The results are
given as two local buckling behaviours. The first local
buckling behaviour is the local buckling mode shape to
become a joint at the position of each stiffener in very
small member aspect ratio, and the second local buckling
behaviour is the local buckling mode shape of individual

plate to compose box cross section.

Deformation Controlled Steel Connection for
Column Base

5th International Conference on Advances in Steel
Structures  Vol.1 pp 551-556 2007

Takashi HARA

In this paper, the steel connection device was
proposed and the load deformation characteristics were
evaluated by numerical analyses. The device is composed
of thin walled steel and is connected to the wood column
end and the concrete foundation. In numerical analyses,
FEM based on the degenerated shell elements and the
layered approach was applied and the nonlinear behavior
of the structure was clarified. To solve the nonlinear
problems including the plasticity and the buckling of the
thin steel elements, the displacement control scheme was
adopted. From numerical analyses, the characteristics of
the displacement controlled steel connection were

presented.

Strength and Deformation of FRP Sandwich Panel
1st International Conference on Modern Design,
Construction and Maintenance of Structures Vol.1
pp 143-148(2007)

Takashi HARA

The strength and deformation property of
sandwich panels are analyzed numerically and their
applicability to the scaffold elements and the panels for
housing are investigated. The sandwich panel used in
this analysis is composed of a foam polystyrene core
with thin walled curved FRP panel and FRP facings. In
numerical analyses, the finite element method is
applied and the load deflection behaviors are
investigated. Then, the load deflection behaviors and
the ultimate strength of the FRP sandwich panels under

concentrate load are examined. Especially, the relation
between the curved thin walled core , the winkling of

the facings and the shear deformation is investigated.

Beulverhalten  gedruckter Kastenprofile mit
verschiedenen Steifen

Stahlbau 2007  Vol.77 No.3

pp 213-221 2008

Tsunemi Shigematsu, Mitao OHGA

and Takashi HARA

Es wird seine analytische Mothode zum linearen
Beulproblem von Kastenprofilen mit Platten-,
Trapezsteifen und L- formigen Steifen vorgestellt. Mit
Hilfe des Ubertragungsmatrizenverfahrens konnte eine
genaue Losung fiir das Vertzeigungsproblem von
gedriickten Kastenprofilen mit Steifen gewonnen
warden. Als Ergebnisse warden in folgenden Beitrag
zwel Baulverhalten
Knickverhalten Be

Baulphénomen tritt eine Beulform auf; so dass an jeder

unterschiedliche und ein

vorgestallt. idem  ersten
Stelle emer Versteifung im Kastenquerschnitt ein
Knotenpunkt liegt. Als zweites Phanomen tritt eine
Beulform jeder einzelnen Platte auf, aus denen sich das

Kastenprifil zusammensetzt.

Numerical and experimental evaluation of R/C shell
Intenational Conference on Advances in Structural
Engineering and Mechanics

CD-ROM pp.134-144 (2008)

Takashi HARA

Reinforced concrete (R/C) cylindrical panels are
commonly used for industrial plants and storage tanks.
Usually, these structures are composed of concrete and
reinforcements and numerically modeled by thin shell
elements. R/C cylindrical panel shows large load
carrying capacity under lateral external loads. The
evaluation of deformations and strength of cylindrical
shell are quite difficult. The difficulties of experimental
evaluation are caused by the initial geometric
imperfections and the modeling of loading and
supporting conditions. Also, numerical difficulties are

caused by the representation of the nonlinear behavior
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of the concrete materials.

In this paper, several experimental approaches to
evaluating the structural behavior of R/C cylindrical
panel are presented supposing the numerical evaluation
of the shell elements. Then, both numerical and
experimental results are compared and the load
carrying behavior of R/C cylindrical panels is presented
under an external lateral load. Then, it is concluded that
both results show in good agreement and the
experimental model represents the same characteristics

as the numerical model.

Behavior of R/C Cylindrical Shell Structure with
Gable Wall

Structural Engineering World Congress 2007
CDROM pp 994-1003 (2008)

Norimasa HASHIMOTO, Tsunemi
SHIGEMATSU
and Takashi HARA

The reinforced concrete(R/C) cylindrical shells
have much advantageous characteristics. It is often
utilized for a roof structure. Then, it is supported on all
edges by the beams and /or the
gable walls. To utilize the advantages, it is necessary to
introduce a simple designing scheme. From the
previous approach, it was conceded that the behavior of
the R/C cylindrical shell structure showed the arch
phenomena because of a uniaxial stress state. In this
study, this deformed behavior is analyzed the finite
element method and the difference of the behavior
among them is examined numerically and
experimentally focusing on the stiffness of the gable
wall. Each model is developed by using the steel mold.
The gable wall has 1lcm, 2cm and Scm, in thickness.
The loading test is performed twice for each specimen.
Finally, the numerical results are compared with the

experimental results.

Behavior of R/C Arch Structures

Intenational Conference on Advances in Structural
Engineering and Mechanics

CD-ROM pp.986-993 (2008)

Masashi KANEDA , Tsunemi SHIGEMATSU and

No.32 (2008)

Takashi HARA

The numerical analysis of reinforced concrete
(R/C) arch structure is difficult due to nonlinear
behaviors of the R/C arch materials. Moreover,
experimental analyses are also difficult due to
inaccurate  supporting conditions and an initial
geometric  imperfection.  Therefore, a detailed
evaluation of the experimental results and the
numerical analyses are
neccesary. This paper presents the results of the loading
test of the R/C arch that is the particular shape of the
R/C cylindrical shell to establish a practicable design
method of the R/C shell. Finally, the arch specimens

represented uniaxial deformation properties.

Application of the Shape Optimization to The
Layout of Structural Elements

Intenational Conference on Advances in Structural
Engineering and Mechanics

CD-ROM pp.2140-2147 (2008)

Ruriko NORISHITA, Tsunemi SHIGEMATSU
and Takashi HARA

The several combinations of wooden beams and
columns have been used for wooden houses in Japan. In
addition, these constructional methods have been
changing from the beam column system to the wooden
panel system. Although the wooden panel shows
advantageous characteristics concerning the productivities,
the lightweight and the earthquake resistance, it is
possible that improper layout of the roof panel introduces
drawback, such as large vertical displacement at the edge
due to the weight of snow or the wind pressure. Thus,
applying the numerical evaluation to the layout of panels
is useful to design structures safely. This paper presents
the optimum layout of the skeleton in the panel of the
double skins placing under the roof tiles by using
structural optimization based on ESO (Evolutionary
Structural Optimization).

Structural Analysis of the Wooden Frame
Intenational Conference on Advances in Structural

Engineering and Mechanics



CD-ROM pp 2943-2950 (2008)
Akiko SUEDA, Tsunemi SHIGEMATSU
and Takashi HARA

Strong earthquakes have occurred occasionally, in
Japan. In Kobe, 1995, the earthquake brought severe
damages of building, especially, for wooden housings.
Therefore, it is important to build the wooden house
resisting against the earthquake. The wooden frame
system, consists of wooden columns and beams as well as
steel connectors, is focused on recently. The joint of the
wooden frame system behaves as the semi-rigid and has
the higher rigidity and higher ultimate strength than the
joint of conventional wooden housings. Semi-rigid joint
must be taken into account for the calculation. Therefore,
it is necessary to evaluate the strength and deformation of
the wooden structure precisely. In this paper, the behavior
of the wooden frame system is analyzed experimentally.
In experimental analysis, the specimen composed of
wooden column and beam connected by the steel joint, is
examined. The deformation and strain of each element
are measured at each loading step. Then, the material test

is performed to obtain the material characteristic.

Buckling strength of stiffened box section structure
with the corner curvatures

Intenational Conference on Advances in Structural
Engineering and Mechanics

CD-ROM pp .2887-2899 (2008)

Koki HOSHIDE , Tsunemi SHIGEMATSU , Mitao
OHGA and Takashi HARA

In recent year the thin-walled member with the main
and branched panels, such as I-section, T-section,
stiffened box sections and so on, are used as a lot of
structural members. Then, the
buckling behavior on complicated thin-walled structure
as stiffened box-section is obtained only as the
approximate solution ordinarily by the finite-element
method. In order to obtain the exact solution of such
complicated structure, the extended transfer equation is
derived by considering the compatibility and
equilibrium conditions between the main panels
(box-section plate) and the branched panels (stiffener)

for the box section structure with stiffeners and with

curvatures at the corner of the cross section. Here, the
transfer matrix derived from differential equation of the
shell element or the plate element is used. Further, the
point matrix is derived from the relation of state vectors
between the adjacent panels. The results are given as
two local buckling behaviors. The first local buckling
behavior is the local buckling shape to become a joint
at the position of each stiffener, and the second local
buckling behaviors is the local buckling shape of

individual plate to compose box-section.

Study on the fracture behavior of the R/C member
covered by acrylic resin and random staple glass
fiber matting

Fourth International Structural Engineering and
Construction Conference Vol.1,1

pp- 427-434,(2007.11)

Takahiro TAMURA, Masahide TOKUDA,
Toshiaki KADONAGA
and Tetsuya YAMAMOTO

This paper reports the effects of the reinforcement
by the coating that used random staple glass fiber
matting within the acrylic resin (GFM-coating). The
fracture behavior of the member was confirmed by two
kinds of examinations. In the bending test, it was
confirmed that the fracture mode of the GFM-coating
test beam shifts from shear failure to bending failure.
Furthermore, the effect of GFM-coating for the
member subjected to torsion was confirmed. The
nominal equations for the ultimate bending strength,
ultimate shear strength, and ultimate torsion strength of
the member which uses GFM-coating were proposed
geometrically, and were compared with the
experimental result. From these results, it was observed
that GFM-coating 1is

reinforcement of R/C structure.

effective in reparr and

Study on R/C member subjected to torsion and
axial force

Fourth International Structural Engineering and
Construction Conference Vol.1,1

pp- 327-332  (2007)

Hideaki TSUKUDA, Tsunemi SHIGEMATSU
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and Takahiro TAMURA

The fracture behavior of R/C member subjected to
bending moment or axial force and torsion is
investigated analytically. Analysis was conducted by a
non-linear finite element method using the three
dimensional solid element. As an analytical parameter,
the length of moment arm for torsion moment, level of
the bending moment and size of axial force were
selected, respectively. The relationship between
torsional moment and angle of rotation of the R/C
member that is subjected to the bending moment or
axial force and torsion was shown by the numerical
simulation. Moreover, the crack state of the member
that is subjected to torsion moment and axial tension

was also shown.

Study on the shear fracture of high performance

concrete beam subjected axial tensile force

The 4™ International Conference on Advances in
Structural Engineering and Mechanics(ASEMO08)
CD-ROM (2008.5)

Takahiro TAMURA and Hiroki OGAWA

This paper reports on the effect of axial force for
shearing failure of high performance concrete member
combined high-strength concrete with high-strength
reinforcing steel. The shear span ratio of the specimen
is 3.2, and the compressive strength are 40, 70, and
100(N/mn’). Here, the specimen has no shear
reinforcement for the shear fracture. 6 members
subjected to bending load and axial tensile force (OkN,
and 40kN) are compared in this experimental study.
From the experimental results, it is observed that shear

capacity is reduced by the axial tensile force.

Evaluation of a kleingarten in the town of
Suo-oshima, Yamaguchi prefecture, in the islands of
Seto Inland Sea

The  Japanese Institute  of
Architecture ; The Evolution and Expansion of
Landscape Architecture as a Culture Mode, 10th

International Landscape Architecture Symposium

Landscape

of Korea, Chine and Japan 2007 Gyeonggi, Korea,

No.32 (2008)

Journal of Landscape Architecture in Asia Volume
3, August 2007 pp-197-201
Minoru KUMANO, Tatsumi
and Hiroaki SHIRAGAMI

KAMENO

In recent years in Japan, unused rural land left idle
by aging farmers has increased at the same time as the
desire of city dwellers for a more natural, leisurely
lifestyle. In response, an increasing number of citizens’
farms (or “allotment gardens”) have opened in and
around urban areas. Citizens’ farms with overnight
accommodation are known as “kleingartens”. As a case
study, we evaluated a kleingarten in the town of
Suo-oshima by interviewing the resident caretaker and
conducting a questionnaire survey of facility users. Our
survey revealed a number of ways in which the facility
could be improved to meet user needs. The case study
also suggested that kleingartens are an effective means

of revitalizing local communities in rural areas.
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