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A Note on Cooperating Systems of One-Way
Alternating Finite Automata with Only
Universal States

IEICE TRANS. FUNDAMENTALS. VOL.E97-A,
NO.6 JUNE 2014

pp.1375-1377

Tatsuya FUJIMOTO, Tsunehiro YOSHINAGA,
and Makoto SAKAMOTO

A cooperating system of finite automata
(CS-FA) has more than one finite automaton (FA)
and input tape. These FA’s operate independently
on the input tape and can communicate with each
other on the same cell of the input tape. For each
k=1, let L[CS-1DFA(K)] (LICS-1UFA(®)]) be the
class of sets accepted by CS-FA's with & one-way
deterministic finite automata (alternating finite
automata with only universal states). We show
that L[CS-1DFA(.k+1)] —L[CS-1UFA(®)#p and
LICS-1UFA(2)] — U124 LICS-1DFA(K)] #.

Tissue Characterization of coronary plaque by
kNN classifier with fractal-based features of
IVUS RF-signal

Journal of Intelligent Manufacturing

DOI 10.1007/s10845-013-0793-3

Eiji Uchino, Takanori Koga, Hideaki Misawa,
Noriaki Suetake

We propose a tissue characterization method

for coronary plaques by wusing fractal

analysis-based features. Those features are

obtained from radiofrequency (RF) signals
measured by the intravascular ultrasound IVUS)
method. The IVUS method is used for the
diagnosis of the acute coronary syndrome. In the
proposed method, the fact that the complexity of
the tissue structures is reflected in the RF signals
is used. The effectiveness of the proposed method
is verified through some experiments by using

IVUS RF signals obtained from rabbits and

human patients.

X

Report of three-dimensional laser scanning of
the triple church complex in Jerash

The 2013 World Congress on Advances in
structural Engineering and Mechanics, dJeju,
Korea Vo I. 1

pp. 1297-1301

Hitoshi Takanezawa, Kenichiro Hidaka and
Takashi Hara

The structural analyses of heritage structures
are quite important because of not only to
understand the structural systems but also to
restore the heritage structures. Prior to the
structural analysis, it is necessary to measure the
current status. In this paper, the results of the
three-dimensional laser scanning of the triple
church complex in Jerash are presented. The data
shows: 1) the inclination of the ground (east to
west: max. 35 cm / 15 m lower; north to south:
max. 65 cm / 40 m lower), 2) the inclination of the
columns in the nave of St. John the Baptist
(toward  west-southwest, especially  the
north-west one: approx. 4°), and 3) the position of
four columns in the nave of St. John doesn’t make
a square (the northeast one is approx.60cm to
south, and the southeast one is approx. 40 cm to
north). Therefore, it can be supposed the lost
upper structure was originally unstable and

weak.

Structural characteristics of ancient dome in
Jerash

The 2013 World Congress on Advances in
structural Engineering and Mechanics, dJeju,
Korea Vol. 1

pp. 1302-1307

Takashi Hara, Kenichiro Hidaka and Reiko Seta

Jerash is the remains of a Roman ancient city and
is located 48km north from Amman, Jordan. In
the heritage site constructed in mid second
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century, the stately agora, colonnaded streets and
the building beside them have been constructed.
In this paper, the
characteristics of the main dome were analyzed

firstly, structural

numerically based on the shape surveying and
the of the total

structure were studied as well. Then, secondary,

structural characteristics
assuming uneven settlement of the pier due to
the
structural behavior was assessed by FE analysis.
From the the
concentration of total structure was detected by

soil flowage and foundation cutting,

numerical analyses, stress
pier uneven settlement and the portion of stress
concentration coincides with the portion of
cracking and the opening between stone joints.
The numerical results show well the existing
structural behavior and provide us the knowledge

of restorations.

Estimation of the dynamic behaviour of a
heritage structure

The 2013 World Congress on Advances in
structural Engineering and Mechanics, Jeju,
Korea Vol. 1

pp. 1308-1313

Takashi Hara and Kenichiro Hidaka

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 the

characteristics of these structures is one of useful

assessment by dynamic
methods and provides us important knowledge.
the

characteristics of an old architectural structure,

To  measure dynamic  structural
the vibration measurement by a tremor meter
has been often applied. In this study, the dynamic
assessment to Hagia Sophia, Istanbul, Turkey
was performed. The tremors in the old heritage

building were measured simultaneously by 8
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the

combinations of tremor meter placements, 29

tremor meters. By measuring four

node tremors are detected.

Study on structural dynamic behaviors of Hagia
Sophia through micro-tremor measurement

The 2013 World Congress on Advances in
structural Engineering and Mechanics, dJeju,
Korea Vol. 1

pp. 1314-1318

Kota Yamaoka, Takashi Hara and Kenichiro
Hidaka

Hagia Sophia, the well-known domed complex
built by Justinian the Great in the 6t century in
his Capital, Constantinople, the present Istanbul,
suffers from structural deformation and material
decay, which have been caused by repeated
seismic attacks and which accumulated through
centuries down to the present. It is imperative to
understand its structural behavior not only in the
static phase but also in the dynamic phase. Our
results are based upon the data of the natural
frequencies and the mode shapes, which were
obtained through micro-tremor measurement in
situ, using the frequency domain decomposition
method. Of particular

inconsistent vibrations shown in the uppermost

importance are the

part of the north main arch. The structural
analysis of Hagia Sophia, should take due
consideration of the asymmetry of the structure.
The results of our measurements may contribute
to the further clarification of the difference
between the northern and the southern arch,
which were treated to be symmetrical for the sake

of structural simplicity in the past analyses.

Strength of R/C shell panel under combined
loadings

The 2013 World Congress on Advances in
structural Engineering and Mechanics, Jeju,
Korea Vol. 1

pp. 3870-3875

Takashi Hara



In this paper, the load bearing capacity and the
Reinforced
Concrete (R/C) cylindrical shell panel were

deformation  characteristics  of
investigated experimentally and numerically
under combined axial and flexural loading
conditions. R/C shell has 980 x 980mm plan and
10mm thickness. The radius of the shell is
689mm. It consists of micro-concrete and steel
mesh of 0.75mm diameter with 5mm openings.
R/C shell is pin supported at all edges. In this
analysis, the concentrate load was applied
combined with axial compressive force. In
numerical analysis, the ultimate strength of R/C
shell was investigated in the same conditions as
experiments. In experimental analysis, R/C shell
panels were tested under the same loading and
boundary conditions. Comparing both results, the
ultimate strength of R/C shell panels was
discussed.

Strength of R/C shell under combined axial and
flexural loadings

Proceedings of the International Association for
Shell and Spatial Structures (IASS) Symposium
2013, Wroclaw, Poland Vo I. 1

pp. 1-5

Takashi Hara

In this paper, the load bearing capacity and the
deformation characteristics of reinforced concrete
(R/C) cylindrical shell panel were investigated
experimentally and numerically under combined
axial and flexural loading conditions. R/C shell
has 980x980mm plan and 10mm thickness. The
radius of the shell is 689mm. It consists of
of 0.75mm
diameter with 5mm openings. R/C shell is pin

micro-concrete and steel mesh

supported at all edges. In this analysis, the
concentrate or the lateral distribute loads were
applied combined with axial compressive force. In
numerical analysis, the ultimate strength of R/C
shell panels pin-supported on all edges was
investigated under both axial and flexural
loadings. In experimental analysis, R/C shell
panels were tested under the same loading and

boundary conditions. Comparing both results, the
ultimate strength of R/C shell panels was
discussed.

STRENGTHEN THE SUPPORTING
COLUMNS BY CONFINED EFFECTS

16th TAHR Cooling Tower and Air-cooled Heat
Exchanger Conference, Minsk, Belarus Vo |.
1

pp.1-7

Takashi Hara

In natural draught cooling tower, reinforced
concrete (R/C) shell structure is supported by
column system because of taking the cool air into
the shell. Cooling towers have been grown for its
efficiency. Therefore, the stress in the columns
also has been grown. With progressing of concrete
technology, high strength concrete has been used
to construct the frame system of buildings and
the bridge structures. The structural element
made from this material is prone to brittle
behavior. The ductility of these structural
elements must be improved. This paper simulates
the behavior of high strength concrete columns
confined with several FRP materials by FE
analyses. The concrete and the FRP materials are
represented as the solid and the sheet elements,
respectively. From the numerical results, the
characteristics of FRP wrapping effects are
presented. And the strength of the column was
improved. The numerical results are compared
with the experimental From the
comparison of both results, the strength by FEM

well simulates the experimental results.

results.

Space structure system considering 3D facade
Advanced Material Research Vo I. 831
pp. 100-104
Yuri Kawamura, Takashi Hara

In recent years, temporary housing built in a
stricken area has been built by steel construction.
But temporary housing could not be built unless

an engineer went to a stricken area and the
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building could carry a short-time loading like an
earthquake or wind loading. This research aims
to develop the permanent box unit construction
which is carried and assembled a part by victims.
Analysis model used the carbon fiber reinforced
concrete in order to make a concrete ductile
without using a reinforced bars. The linear model
was analyzed with FEM software. The analysis
was carried out and the validity of a temporary
housing was confirmed.

Load carrying capacity of reinforced concrete arch
structure considering loading condition
Advanced Material Research Vo I.
pp. 105-109

Tomoe Kirita, Hitoshi Mitsunaga, Takashi Hara

831

The design guideline of R/C shell has not been
established in Japan because of several technical
difficulties. It is possible to analyze the strength
of R/C shell by means of the finite element
method but precise experiments are required to
verify the analytical results reliably. Therefore,
this research conducted the loading test of R/C
arch as the basic form of R/C shell. Two kinds of
R/C arch without initial imperfection were set
under several loading conditions and were
analyzed the load carrying characteristics of R/C
arch with idealized pinned support. Consequently,
it becomes clear that the axial stress and flexural
stress of R/C arch depend on the shape of R/C
arch and these combinations strongly influenced
the deformation behavior and the strength
characteristics of R/C arch.

Structural behavior of FRP tunnel lining
Advanced Material Research Vo |. 831
pp. 115-119

Takaghi Hara

This paper represented the numerical analysis
of the tunnel lining which was wused for
maintaining the old tunnel. The tunnel lining was

made from FRP corrugated sheet that supported

No.38 (2014)

the lining concrete in the tunnel and flowed the
water or / and the moisture swept on the tunnel
surface. The FRP sheet was supported by the
anchor bolts. In numerical analysis, the finite
element degenerate shell was adopted to
represent the FRP behavior. Firstly, the proposed
FRP sheet was adopted and the distribute load
equivalent to the concrete peeled from the tunnel
lining was applied and the stresses of the FRP
sheet, the tensile force of bolts and the deflection
of FRP sheet were investigated. Then, secondary,
the FRP corrugated sheet with longitudinal cover
strip was investigated. From the numerical
analysis, the effectiveness of the FRP corrugated

sheet was confirmed.

Fundamental analysis of the ultimate strength
characteristics of R/C arch considering loading
conditions

Advanced Material Research Vo I.
pp. 120-123

Hitoshi Mitsunaga, Takashi Hara

831

This paper presented the result of analysis
about R/C arch by use of finite element method.
The design method for R/C shell has not been
established due to its numerical difficulties.
Using the finite element method, it was possible
to analyze these structures. However, the precise
experiments were required to verify the reliability
of these analyses and it was necessary to improve
the numerical analysis. An R/C arch is a basic
form of the R/C shell. Under various conditions,
that was, R/C arch without initial imperfection,
different rise-span ratio, three types of loading
points and supporting conditions, loading tests of
R/C arch were performed. After experiment,
analysis was also carried out. And as the result
compared experimental and numerical results,

accuracy of this analysis method was elucidated.

Tunnel Lining with Corrugated FRP Sheets
COMPUTING IN CIVIL AND BUILDING
ENGINEERING €ASCE 2014 Vol. 1

pp. 761-768



Takashi Hara

This paper represented the numerical analysis
of the 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 (Fiber Reinforced Plastics) 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 from 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.
From the numerical analysis, the effectiveness of

the FRP corrugate sheet was confirmed.
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