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Impact-reduction effect by applying ultrasonic
vibrations to a cylindrical hot-melt adhesive
Japanese Journal of Applied Physics Vol. 54,
O7HEOS
Atsuyuki SUZUKI, Kosaku HAYASHIDA, and Jiromaru
TSUJINO

Impact-reduction structures and materials are used for
many applications such as the crushable zones of vehicles
and buffers for precision equipment. However, they do
not absorb sufficient energy from the impact in all cases.
Furthermore, the impact-reduction characteristics cannot
be changed instantaneously. As such, in this study, we aim
to develop an impact-reduction system by applying
ultrasonic vibrations that can change the rigidity of the
material instantaneously in the event of an impact. We
developed an experimental device to confirm the
impact-reduction effect of applying ultrasonic vibrations
(HMA). The vibration

to a hot-melt adhesive
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characteristics of the ultrasonic transducer and the
impact-reduction characteristics were measured. The
ultrasonic transducer was driven almost as designed.
Furthermore, the impact force was reduced by up to 20%

by the application of ultrasonic vibrations.

Remarks on Four-Dimensional Probabilistic
Finite Automata

International Journal of Software Engineering
and Its Applications

Vol. 9, No. 6 (2015), pp. 91-100

Makoto Sakamoto, Yasuo Uchida, Makoto Nagatomo,
Tuo Zhang, Hikaru Susaki, Takao Ito, Tsunehiro
Yoshinaga, Satoshi Ikeda, Masahiro Yokomichi and

Hiroshi Furutani

This paper deals with the study of four-dimensional
automata. Recently, due to the advances in many
application areas such as dynamic image processing,
computer animation, augmented reality (AR), and so on,
it is useful for analyzing computation of four-dimensional
information  processing  (three-dimensional —pattern
processing with time axis) to explicate the properties of
four-dimensional automata. From this point of view, we
have investigated many properties of four-dimensional
automata and computational complexity. On the other
hand, the classes of sets accepted by probabilistic
machines have been studied extensively. As far as we
know, however, there are no results concerned with
four-dimensional probabilistic machines. In this paper, we
introduce four-dimensional probabilistic finite automata,

and investigate some accepting powers of them.

Generation of a Zoomed Stereo Video Using Two
Synchronized Videos with Different
magnifications

IEICE TRANS. Information and Systems.
Vol.E98-D, No.9, pp.1691-1701, 2015

Yusuke HAYASHI, Norihiko KAWAI, Tomokazu SATO,
Miyuki OKUMOTO, Naokazu YOKOYA

This paper proposes a novel approach to generate
stereo video in which the zoom magnification is not

constant. Although this has been achieved mechanically
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in a conventional way, it is necessary for this approach to
develop a mechanically complex system for each stereo
camera system. Instead of a mechanical solution, we
employ an approach from the software side: by using a
pair of zoomed and non-zoomed video, a part of the
non-zoomed video image is cut out and super-resolved
for generating stereo video without a special hardware. To
achieve this, (1) the zoom magnification parameter is
automatically determined by using distributions of
intensities, and (2) the cutout image is super-resolved by
using optically zoomed images as exemplars. The
effectiveness of the proposed method is quantitatively and

qualitatively validated through experiments.

Numerical evaluation of the deformation of West
Bath dome in Jerash

Proceedings of the [ASS-SLTE 2014 Symposium Vol.
1

pp. 1-8, 2014

Takashi HARA, Kenichiro Hidaka

This paper investigated the failure mechanisms of the
stone dome constructed in the heritage site at Jerash.
Jerash is the remains of a Roman ancient city and is
located 48km north from Amman, Jordan. In the heritage
site constructed in the middle of second century, the
stately agora, colonnaded streets and the building beside
them had been constructed. West Bath in Jerash had one
main dome and two small domes. Domes were
constructed from stones. Main dome and one sub dome
were collapsed and the remained small dome inclined and
faced to collapse. In this paper, firstly, the structural
characteristics of the remained small dome were
investigated numerically based on the shape surveying
and the structural characteristics of the total structure were
studied as well. Then, secondary, assuming uneven
settlement of the pier due to soil flowage and foundation
cutting, the structural behavior was assessed by FE

analysis.

Behaviour of R/C Cool ing Tower Shel | under Uneven
Settlement

ICCT2014 Vo l.
pp. 191-198, 2014

1 191-198



Takashi HARA

The stress distributions and the ultimate strength of a
reinforced concrete (R/C) cooling tower shell were
investigated under the conditions of uneven settlement of
column
supports. In numerical analyses, the finite element method
was adopted. R/C cooling tower shell and columns were
modeled by solid elements and steel sheet elements
representing the reinforcements. The behaviour of two
supporting systems, that was 32 V column or 32 vertical
column systems, was investigated and was compared
under the loading condition of the self weight. From the
numerical analysis, the stress concentration was arisen
near the connections between the unsettled column and
the lintel and the ultimate strength was reduced

by the uneven settlement.

Behaviour of R/C Cool ing Tower Shel| under Uneven
SettlementThe

Chimney Magazine Vo I.
pp. 58 , 2014

Takashi Hara

31 No.1

In this paper, the stress distributions and the ultimate
strength of R/C cooling tower shell were
investigated under the conditions of uneven settlement of
column supports. Loading condition was self weight. The
numerical analyses represent the following conclusions.
1. In case of RC cooling tower without settlement, the
deformation and the stresses under self weight
concentrate at the column support zone. However, the
load carrying capacity is large.
2. In case of the cooling tower with settlement, the higher
stresses concentrate at the columns beside settlement and
the diagonal cracks appear on the shell surface.
3. The cooling towers lose their load carrying capacity
when the cooling tower has settlement of more than three

columns.

EXPERIMENTAL ANALYSIS OF THE STRENGTH AT THE
PANEL POINT OF R/C PANEL STRUCTURE

23rd Australasian Conference on the Mechanics of
Structures and Materials (ACMSM23) Vo I. 1

77

pp. 339-344, 2014
T. Hara, N. Enmei

This paper presented the strength at the panel zone of
the reinforced concrete (R/C) Thick Wall Frame System
(TWFS) experimentally. TWFS structures have been
used for R/C residential building because of their wide
spaces, flat walls and their noise protection behaviour.
Thick walls and floor slabs were connected to form the
TWES structure. TWFS was prone to represent the failure
at panel zone under flexural load. The panel zone failure
induces the wall failure like the column failure of a frame
system. Therefore, to prevent the panel zone failure,
several additional reinforcements, such as Kanzashi
(hairpin) bars and Shin (lead) bars, have been proposed
and arranged. However, the utilities of them have not
been investigated precisely. In this analysis, R/C TWFS
models were tested under the combination of Kanzashi
and Shin bars. The models were tested under monotonic
loading and the displacement and the strains were
measured. From the experimental results, the failure
mechanisms of TWFS were clarified. Kanzashi and Shin
bars prevented the formation of the plastic hinge at the
panel zone of TWEFS intesection and moved the
occurence of the plastic hinge to the floor slabs. Shin bars
improved the ductility of the panel zone together with

Kanzashi bars.

Deformation and ultimate strength of R/C arch
under distributed load

Proceedings of 11th Asian Pacific Conference on
Shell and Spatial Structures-APCS2015 Vo I.
1

pp. 545-552, 2014

Takashi HARA

In this paper, the structural behavior of R/C arch were
investigated based on the numerical model. The deep and
the shallow arches were adopted as the model. The arches
were pin supported at both ends and were subjected to
concentrate loads in radial or vertical direction. The cross
section of the arch was rectangular and the reinforcements
were placed on both tensile and compressive zone with
the same reinforcing ratio. Then, the deformation and the

load bearing characteristics were investigated from the
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load-deflection behavior and the crack propagation
patterns. In experimental analysis, the arch specimen was
made by use of the steel mould to avoid the geometric
initial imperfection. Two kinds of arches with different
rise-span ratios were examined to compare these

structural characteristics.

Estimation of the dynamic behaviour of Hagia
Sophia

Annual of Hagia Sophia Museum Vo I.
pp. 203-227, 2014

Takashi Hara, Kenichiro Hidaka

17.

There are a lot of heritage structures in the world. In
case of buildings, they have been under severe climate
and some structures have been attacked by strong
earthquake. Therefore, to maintain these structures is
quite important to restore and to conserve for both present
and future generations. Prior to the maintenance of these
heritage structures, it is required to assess them. The
assessment by the dynamic characteristics of these
structures is one of useful methods and provides us
important knowledge. To measure the dynamic structural
characteristics of an old architectural structure, the
vibration measurement by a tremor meter has been often
applied. In this study, the dynamic assessment to Hagia
Sophia, Istanbul, Turkey was performed.

Failure Mechanisms of Stone Masonry Dome
Applied Mechanics and Materials V o I .
144-746

pp. 133-136

TAKASHI HARA and KENIGHIRO HIDAKA

This paper investigated the failure mechanisms of the
stone masonry dome constructed in
the heritage site at Jerash. Jerash is the remains of a
Roman ancient city and is located 48km north from
Amman, Jordan. West Bath in Jerash had one main dome
and two small domes. Domes were constructed from
stone masonry. The structural characteristics of the
remained small dome were investigated numerically by
use of the finite element method. The foundation of the

West Bath is under the conditions of a land sliding and
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was cut beside the dome pier. Therefore, assuming the
several uneven settlements of the piers, the structural
behavior of the dome was assessed. From the
distributions of the cracking and the crushing of the stone,
the failure mechanisms of the stone masonry were

represented.

Corrugate Fiber Reinforced Plastic Sheet in
Repairing Tunnel Linings

Journal of Civil Engineering and Architecture
Vol.9 No.6

pp. 684-690

Takashi Hara

This paper represented the numerical analysis of the
FRP (fiber reinforced plastics) tunnel lining which was
used for maintaining the old tunnel. An old tunnel
covered with a concrete is prone to deteriorate due to an
aging effect and a water penetration. In the rehabilitation
of lining concrete, a steel plate and FRP or carbon sheet
have been applied. However, these sheets show small
flexural rigidity and do not flow out the penetrating water.
In this paper, FRP corrugate sheet was proposed. The
tunnel lining was made by FRP corrugate sheet that
supported the lining concrete in the tunnel and flowed the
water and the moisture swept on the tunnel surface. The
FRP corrugate sheet was supported by the anchor bolts. In
numerical analyses, the finite element degenerate shell
was adopted to represent the FRP sheet behavior.
Assuming that the concrete liner at the top was fallen
down, the peeled concrete was applied as the load. From
the numerical analysis, the effectiveness of the FRP

corrugate sheet was confirmed.

Dynamic behavior of masonry shell structure
Proceedings of the International Association for
Shell and Spatial Structures (IASS) Symposium
2015, Amsterdam Future Visions
10p
Takashi HARA, and Kenichiro HIDAKA

The dynamic assessment to Hagia Sophia, Istanbul,
Turkey was performed. The tremors in the old heritage

building were measured simultaneously by 8 tremor



meters. By measuring the four combinations of tremor
meter placements, 29 node tremors are detected. Each
tremor meters consists of three orthogonally directional
arranged sensors. Obtained tremors were analyzed by
the frequency domain decomposition (FDD) and the
natural frequencies and each vibration mode were
represented. From the dynamic response of the structure,
the effects of softening of a foundation and the
discontinuities of the structure were estimated. Obtained
results will be used for defining the material data of the
structure and for presenting the restoration method. The

measurements were done at the main building. In addition,
the places where shows the particular  deformation, were
investigated precisely. Especially, the behavior of the
south western second cornice, that shows the local

failure, was analyzed in detail.

Design, Analysis and Application of Moving
Scaffold to the Maintenance for Spherical
Structures

Proceedings of EPPM2015 Vo I.1

pp. 139-146

Takashi Hara

Spherical holders have spherical shape to prevent
against high pressure and to save their construction
materials. It is difficult to assemble the usual scaffold to
maintain them. To overcome these problems, the moving
scaffold, composed of several types of steel section, was
proposed. The moving scaffold was composed of a lot of
segments that was carried easily and was assembled at the
construction site. Also, it was easy to reassemble after
completion of the maintenance. To design such structure
safely, the numerical evaluation was required. The
moving scaffold was modeled by the space frame with
semi-rigid joints at an end or both ends. The model was
analyzed by use of Finite Element Method. In numerical
analysis, the dead load, the moving load by the workers
and maintenance equipments and the wind load were

taken into account.
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