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Bottom-up  pyramid
four-dimensional layers
Artificial Life and Robotics, Vol. 16, No. 4 (2012)
pp.529-532

Yasuo Uchida, Takao Ito, Makoto Sakamoto,
Takashi Ide, Kazuyuki Uchida, Ryoju Katamune,
Hiroshi Furutani, Michio Kono, Satoshi Ikeda and

Tsunehiro Yoshinaga

In 1967, M. Blum and C. Hewitt first proposed
two-dimensional automata as a computational model of
two-dimensional pattern processing. Since then, many
researchers in this field have been investigating the
many properties of two- or three-dimensional automata.
In 1977, CR. Dyer and A. Rosenfeld introduced an
acceptor on a two-dimensional pattern (or tape) called
pyramid cellular acceptor, and demonstrated that many
useful recognition tasks are executed by pyramid
cellular acceptors in a time which is proportional to the
logarithm of the diameter of the input. They also
introduced a bottom-up pyramid cellular acceptor,
which is a restricted version of the pyramid cellular
acceptor, and proposed some interesting open problems
about bottom-up pyramid cellular acceptors. On the
other hand, we think that the study of four-dimensional
automata has been meaningful as the computational
model of four-dimensional information processing
such as computer animation, moving picture
processing, and so forth. In this article, we investigate
bottom-up  pyramid  cellular  acceptors  with
four-dimensional layers, and show some of their

accepting powers.
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cellular acceptor  with

Cooperating systems of four-dimensional finite
automata

Artificial Life and Robotics, Vol. 16, No. 4 (2012)
pp.555-558

Yasuo Uchida, Takao Ito, Makoto Sakamoto,
Kazuyuki Uchida, Takashi Ide, Ryoju Katamune,
Hiroshi Furutani, Michio Kono, and Tsunehiro
Yoshinaga

M. Blum and C. Hewitt first proposed two-dimensional
automata as a computational model of two-dimensional
pattern processing in 1967, and investigated their pattern
recognition abilities. Since then, many researchers in this
field have investigated many properties of automata on a
two- or three-dimensional tape. However, the question of
whether processing four-dimensional digital patterns is
much more difficult than processing two- or
three-dimensional ones is of great interest from both
theoretical and practical standpoints. Thus, the study of
four-dimensional automata as computational model of
four-dimensional pattern processing has been meaningful.
This article introduces a cooperating system of
four-dimensional finite automata as one model of
four-dimensional automata. A cooperating system of
finite automata consists of a finite number of
four-dimensional automata and a four-dimensional input
tape, where these finite automata work independently (in
parallel). The finite automata whose input heads scan the
same cell of the input tape can communicate with each
other, i.e., every finite automata is allowed to know the
internal states of other finite automata on the cell it is
scanning at the moment. In this article we mainly
investigate the accepting powers of a cooperating system
of seven-way four-dimensional finite automata. The
seven-way four-dimensional finite automaton is a
four-dimensional finite automaton whose input head can
move east, west, south, north, up, down, or in the future,
but not in the past, one a four-dimensional input tape.

The experimental analysis of R/C shell structure
stiffened by edge beams. Advances in Structural
Engineering and Mechanics Vol. 1

pp- 1979-1988

Kei Kawaguti and Takashi Hara

The loading tests of R/C cylindrical shell panels were
performed under uniformly-distributed load. The
experiment was done to improve the strength of R/C shell
stiffened on free edges. The changes of strength and the
strength ratio of stiffened shell were examined
experimentally. The specimen have 960 by 950 mm plan
and the radius of shell is 668.75mm. The opening angle is



87.206 degrees. R/C shell is pin supported at four corners.
The edge beams sizes are 40 by 40mm, 60 by 20mm and
60 by 40mm rectangular cross sections. The reinforcing
ratio of the edge beams changes from 0.214% to 0.25%.
The reinforcing ratio of shell is 0.88%. The edge beam
was placed on meridional edges of the shell. The loading
conditions were full-loading and half-loading. The
experimental results under full-loading are obtained as
follows. The strength of R/C shell without edge beam was
1.32kN. The strength of R/C shell with 60 by 20mm was
30.03kN. The strength increased 21.93%. The ultimate
strength of R/C shell with 40 by 40mm and 60 by 40mm
was 24.5kN and 23.2kN, respectively. The strength
increased 17.88% and 16.93%. The R/C shell under half
loading was as follows. The strength of R/C shell without
edge beam was 1.59kN. The ultimate strength of R/C
shell with 40 by 40mm and 60 by 20mm was 4.59kN and
5.16kN, respectively. The increasing ratios of strength of
stiffened shells were 2.89 times and 3.25 times of the
shell strength without edge beam. R/C shell without edge
beam warped at meridional edges. R/C shell stiffened by
edge beam did not show such large deformation.

Finite Element Modeling Approach for Wall with

Various Support Conditions. Advances in
Structural Engineering and Mechanics Vol. 1
pp- 1989-1998

Takashi Hara and Jeung-Hwan Doh

The wall design equations are usually intended for load
bearing walls supported at top and bottom only. Those
code provisions do not directly include the effects of side
restraints on the load carrying capacity. However, to
assess the strength of wall panels, it is important to
consider wall panels in two-way action, supported
laterally on three and four sides. To clarify the two way
actions of R/C wall panel, R/C wall panel strength have
been performed experimentally and the effects of
supporting conditions for the wall panel strength have
been investigated. In this paper, numerical evaluations of
wall panels simply supported on two edges and on four
edges are performed. In numerical analyses, the finite
element method (FEM) is used to conduct a comparative
study with existing experimental test results.

Structural Optimization Using the Level Set
Method for Boundary Expression. Advances in

Structural Engineering and Mechanics Vol. 1

pp. 2621-2635
Shohei Hamasaki, Shintaro Yamasaki and Takashi

Hara

In this optimization method, the level set function is
introduced as a design variable. Also, the discretized
signed distance function is introduced as the level set
function, and this characteristic is maintained by
performing re-initialization at every update during the
iterated optimization procedure. This paper considers a
minimum compliance problem based on the level set
based structural optimization method. The sensitivity
analysis for the above structural optimization problem is
conducted based on the adjoint variable method. Also, in
addition to an area constraint, a perimeter constraint is
imposed to overcome the ill-posedness of the structural
optimization problem. To deal with multiple constraints,
the augmented Lagrangian method is introduced. Finally,
several numerical examples are provided to confirm the
validity of the method. Also, appropriate optimal

structures under multiple constraints are obtained.

Structural Dynamic Behaviors of Hagia Sophia.
Advances in Structural Engineering and Mechanics
Vol.1 pp. 3239-3246

Kota Yamaoka, Kenichiro Hidaka and Takashi

Hara

This paper presented the structural characteristics of the
minarets of Hagia Sophia, the world heritage building of
Byzantine build in 6th century. To examine the structural
characteristics of the minarets, the vibration properties of
the minarets were measured by using micro tremor
observation. This study aims at the preservation and
restoration of this structure. Hagia Sophia is composed of
a cathedral and four minarets. The structures analyzed in
this paper are both the brick and the stone minarets. To
investigate the structural characteristics of the brick and
the stone minarets, the micro tremor sensors were set up,
and run simultaneously. The natural frequencies, the
mode shapes, and the damping properties were obtained
by the measurement data. The structural conditions of the
minarets were estimated by these results. The three
dimensional vibration properties of the minarets were
clarified by using the FDD methods. The results of

analyses contributed to the preservation and restoration,
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as one of the judgment standards.

Characteristics of Wooden Flame
Structure. Advances in Structural Engineering and
Mechanics Vol.1 pp. 5906-5914

Kei Kawaguti and Takashi Hara

Mechanical

In this paper, the different types of the strength
property and the deformation characteristic at the joints
composed of a wooden pillar and the beam are studied by
concerning of both conventional joints and the joints with
metal pieces. To know these properties, the load was
applied repeatedly in alternating directions. It is
concluded that the wooden joints with metal pieces has
1.4 strength times of the conventional wooden joint. Also,
the moment of inertia and the section modulus of the
wooden joint with metal pieces were larger than those of
the conventional construction method. Therefore, the
flexible stiffness of the wooden joint with metal pieces is
larger. The part where the drawing bolt of all specimen
bodies was placed, occurred horizontal crack, and the
ultimate strength were obtained simultaneously. It can
also be concluded that the weak point of the joint part is
recognized a part where the drawing bolt is placed.

Behaviour of R/C Arch Structure Subjected to
External Loading. IABSE IASS
INTERNATIONAL SYMPOSIU Vol.l
CDROM

Takashi HARA

In this paper, the structural behaviour of a pin
supported R/C arch was investigated by use of the finite
element method considering combined geometric and
material nonlinearities. Also, the experimental analyses
were conducted based on the numerical results. The
cylindrical deep and shallow arches were adopted as the
model. The arches were pin supported at both ends and
were subjected to a concentrate load, a vertical distributed
and a radial distributed loadings. The cross section of arch
was rectangular and the reinforcements were placed on
both tensile and compressive zone with same reinforcing
ratio. Then, the load bearing characteristics were
investigated from the load-deflection behaviour and the
crack propagations. In experimental analysis, the arch
specimen

was made by use of the steel mold to avoid the

No.36 (2013)

geometric imperfection.

Local Failure of Cooling and Solar Updraft Towers.
TIABSE IASS INTERNATIONAL SYMPOSIUM
Vol.1 CDROM

Takashi HARA

In this paper, the ultimate strength of tall R/C
hyperbolic shell with bulge imperfection was analysed by
use of non-liner Finite Element Method and the effects of
the geometric imperfection on the nonlinear behaviour of
the tall hyperbolic shell were assessed. Also, the collapse
propagation into the entire structure was analyzed
considering the local collapse or the local deterioration of
R/C hyperbolic shell. The shells were fixed at the base
and were free at the top. The self weight and the wind
pressure were applied and the load deformation behaviour
was investigated. R/C towers with and without ring
stiffeners were investigated. Then, the behaviour of the
shell was investigated and the effects of geometric

imperfections were represented.

RAINBOW BRIDGE IN THE PARK. ISATE 2011

International Symposium on Advances in
Technology Education Vol.1 CDROM
T. Hara, Y.Watada, H. Kuribayashi, M.Kuriyama

and Y. Nagahisa

For the students who aim to be an engineer, it is quite
important for them to have several practical exercises.
Especially, the cooperative education between College
of Technology, KOSEN, and industries is important.
Advanced course in Tokuyama College of Technology
have been challenging such educational system. This
paper reports the results of the practical example of
both the project oriented experiments and the project
experiences in civil engineering. The project was the
construction of the pedestrian bridge in the park, named
“Rainbow Bridge”, under the cooperative education
between KOSEN and the industries. In the first phase,
the students construct a precise paper bridge model
based on their bridge design imaging the actual bridge
construction. This project improved their knowledge of
the bridge construction. The second phase of the
project was the project experiences. This project aims

the construction of the steel pedestrian bridge in the



park practically under the same procrss as the usual
practical bridge consruction. The bridge is small steel
arch bridge but is the symbol of the cooperative

education.

Ultimate strength of edge stiffened R/C cylindrical
shell. CONCRETE2011 Vol.1 CDROM
Takashi Hara

The numerical analysis of R/C cylindrical shell with
edge beams was performed by using the nonlinear finite
element method. The R/C cylindrical shell was supported
at four corners and was subjected to either an uniformly
distributed load or an uniformly distributed load on half a
surface. In numerical analysis, the degenerate shell
elements with layered approach were adopted. Both shells
and supporting beams were modeled by these elements.
From the numerical analyses, it was obtained that the
stiffness of the edge beams played an important role to
show the deformation characteristics and the
ultimate strength of R/C shell structures.

Numerical and Experimental Behaviour of R/C
Arch. IASS Symposium 2012  Vol. 1 CDROM
Takashi HARA

In this paper, the structural behaviour of a pin
supported R/C arch was investigated by use of the
finite element method considering combined geometric
and material nonlinearities. Also, the experimental
analyses were conducted based on the numerical results.
The deep and shallow arches were adopted as both
numerical and experimental models. From both
numerical and experimental analyses, the load bearing
behaviour of R/C arch was obtained and the good
agreement between numerical and experimental results
was represented. In both analyses, the loading number
is one of the numerical parameter. Rise - span ratio and
the number of loading points influence the distribution

of axial and flexural stress distributions.

Structural Characteristics of the Domes of Hagia
Sophia. IASS Symposium 2012 Vol.1 CDROM
Ryosuke YAMASAKI and Takashi HARA

To examine structural characteristics of the domes of

Hagia Sophia, the numerical models of main dome
with and without window holes were examined. Also,
the structural characteristics of both eastern and
western semi domes having different configuration
were compared as well. From the numerical
investigations, it is concluded that the influences of the
window holes of the main dome into the deformation
of it were small. However, the window holes affected
the stress disturbances around the window hole.
Moreover, it was clarified that the western semi dome
had a smaller horizontal reactions than the eastern semi
dome. It is one of the reasons that the western semi

dome is shallow than the eastern semi dome.

Numerical Evaluation of Repaired Cooling Tower
Shell after Damaging. 6th International Symposium
of Cooling Towers 2012 Vol.1 pp. 239-244
Takashi HARA

In this paper, the numerical evaluation of damaged R/C
cooling tower was performed after repairing with FRP
sheets and the painting. In numerical analysis, FEM
procedure was applied. FRP sheets were modeled using
the experimental results. Numerical models were
damaged old cooling tower already repaired by adding
the concrete and reinforcements (Golczyk 1996). The
failure load and the failure mode were evaluated. Then,
the numerical results were compared with those of R/C
cooling towers repaired by the conventional method.
From the numerical results, the possibility of cooling
tower repairing using FRP sheets and paintings were

discussed.

Finite Element Investigation of R/C Wall with
Openings. International Conference on Computing
in Civil and Building Engineering 2012 Vol.1 p.8
Takashi Hara, Jeung-Hwan Doh

In the past, reinforced concrete walls were considered
as non-load bearing and as such limited research was
done on these elements. Due to the recent popularity of
tilt-up construction and concrete cores in tall buildings,
reinforced concrete walls have become just as important
structural element as beams, slabs and columns. The
current design codes, wall design equations are intended

for load bearing walls supported at top and bottom only.
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Those code provisions do not directly include the effects
of side restraints on the load carrying capacity. Also, the
wall sometimes has a hole as the windows to utilize the
human life. The recently released guidelines for
simplified wall design allow for increased capacity due to
side restraints. More specifically, the code recognized
wall panels in two-way action, supported laterally on
three and four sides. In view of this, the authors have

undertaken extensive investigations on the applicability of
more reliable and accurate wall design methods. However,
to assess the characteristics of R/C wall only by
experimental data, it will be quite laborious work.
Therefore, numerical approach is important and useful. In
this paper, the finite element method (FEM) is used to
conduct a comparative study with existing experimental
test results. The study focuses on the effect of various

support conditions and the hole of a window.
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Improvement of Covercrete Quality by Crack
Control System in Yamaguchi Prefecture in
Japan

The 8th International Symposium on Social
Management Systems SSMS2012, CD-ROM

HOSODA, A., Tamura, T., Ninomiya, M., and
Hayashi, K.

Yamaguchi prefecture in Japan has established crack
control system of massive concrete structures by
cooperating works among local government, private
companies and academic institutions. One of the
essential components of the system was to achieve
appropriate concrete construction standard
specifications. Due to that achievement, massive
concrete crack was well controlled, and furthermore,
covercrete quality was much improved which was
confirmed with Surface Water Absorption Test
developed by the authors. It was clearly exhibited that
covercreat quality measured by Surface Water
Absorption Test had good correlation with Durability

Index calculated by JSCE.

THE QUALITY SECURE SYSTEM OF THE CONCRETE
STRUCTURE UTILIZED THE PAST CONSTRUCTION DATA
The 8th International Symposium on Social
Management Systems SSMS2012, CD-ROM
Takahiro TAMURA

Yamaguchi Prefecture developed the system for

controlling the crack resulting from the temperature at

the time of concrete hardening, in order to secure the
quality of a concrete structure. Test construction using a
structure actual for development of this system was
carried out. From this result, it was checked that the
point of crack control is the concrete construction
season, crack control technique, and the observance of
the construction basic point. There is an expectation
that the durability of a concrete structure improves by
utilizing this system in the wide range of the
construction field.
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