Tl T % B PR AN S R S, TR,

ggii N

=8 JJ

H#SER L

(P2 14+ 9 - 6 ~FRK2 24 -9 - 5)

2 NT—T v RO FRE TR B
e #58% #£9%5 pp 781-786 YRR 214E
R A B KT R AR i

VTV RO ERIRIC IS T DS R A
BAONZT D728, REHFIZEWT, =R, 473
K, 673K ClElisgh PR H R AT - 7. ZOFEE,
BRI 72D & TR IR T 92 Ol U 570
IEEFTHZ L, L L b 473K & 673KICE
U DIEFTIRE O NI ERBA LN T
£z, KECHIT D EROBGEIER b NIES
B ORI BIE D, FEHIRE CIT T TOIR
ECEREHMEEINT, SEURTERL T
TORETENALIVT, BEOEEITNIND
LR T, INHDOZ D, HRIZED
BV SR |3 & L C X ERAOEIUTER L
TWAHZ L, 20 LY, SETFICBIT K
FEEECAE U7 Rk & miEE L RIR TH 5
ZEVHBME ST TR, INBLEESITS
FERL LT, BEORENEFTHD 753K, 48ks
DEFZIRAIT S 51T 673K, 180ks D ZEER#h %47 5
ZLICRY, EEREA KIBICEEMS TS Z LR
T&ET-

Alloy718 DHEE TR % EZ=ITIEHIC K
RO E

AAMSRERMSCE A #HHE HH8E
pp. 1387-1394 ZRR 21 48

BRRTHE R RRE B ER T %
i

Alloy718 % FV TEEIR & 500°C Claldxh i 5
HERAATV, SRYEFEFUCRIEIRESRE (0
18, 32, 88 LUN276 um) DEEEAFLHL L
HIZ, T|EE 500°CICHIT D X ZURITIEHOIEE
EHEROMEE & B S RIS TR OB &

X

MORET LTz, TOREE, T TOMRRBRIERE R
ET CEEURITEE I & FYRIFR i T X
528, IRER LOWERRRIC K 5 HIRE OfEE
ZEE LU UEE LIy 22T RS & &3
RIFEFZFME L= & 25, SEURITHRPUI=R
XV 500CHFHD, FiFERRERO/NS W TR
W EDRBALNI T, ZD b x, ZYURTIK
PUox T 2B ERFERIImRE ICB I b v 7R
OFENHFATE, LR RIEIE S S
SN OMENOPAT A Z N TE

F70, EEORER XU L, i
ZURITRe 5 NTB IR S B LV 7 E v
TS FMOTRNEE R LTz,

Ni B4 Alloy718 D & R4 LTI RIS TR
(9373

e 58 #1258 pp.1003-1008

SRR 21 £

BRfERE HE ¥ TR AT D=
8 B8

Ni FABE 4 Alloy718 DFEFHRE I
FARR OB A RETT 5120, FRICK T HERE
JE LV 2 T BRI & IR ORER A
FHWNT 500°C T Claltnphl PE SRR AT, S
DI LW NSRRI R T L L b
(o, SEOBRLEE L. O, EHmE
VXHEREZNET L 0 BRI O @ L,
75 10° [\ E COFFE TR~ CRE
ZHRLRICAEES OISR L, BRI ClaRHa
W CNERIHEZE U D Z EAL NIz, F
7o, EHLOMEND ERRBEEFMIIITELL,
AR SOEE R CERURIEDOEHNAE L
BH—0, FHREEDPEHRESRRL EOFFICIB
T E BYRILEE M & ZUm TR TR 5 =

67

8 L T2 e S R P R S E O 2



68

LNTER, ZoLE, SEURISEE TR
L0 BEEI O INEL B0, ZiUL, B
(2 & DO ISR L3 0) D45,
TROLOTHEFOFFNFER E LTEZ LN
To. FTo, WP, SRURISEFUIER L
D 500°COHIMEL , JEFHFRELL 500°COD T35 <
DT EBHALMNE T

Effect of Radical Nitriding on Fatigue Strength of
Ni-base Superalloy

Key Engineering Materials, Vols.417-418,
pp-205-208, 2010

Kazuhiro MORINO, Norio KAWAGOISHI,
Kensaku YAMANE and Kazunori FUKUDA

In order to investigate the effect of nitriding on the
crack initiation and propagation behavior of Ni-base
super alloy, Alloy 718, rotating bending fatigue tests were
carried out until 10°® cycles at room temperature. By
nitriding at 500°C for 12h, compound layer of about Sum
in thickness was formed and the initiation of a fatigue
crack was strongly suppressed causing the increase in
fatigue strength. A crack initiated in brittle manner at the
compound layer in all of fractures. However the crack
propagated in ductile manner controlled by the property
of the base alloy. That is, there is no or little influence of
nitriding on the crack growth rate of the alloy.

Ultrasonic Fatigue of Radical Nitrided Ni-base
Superalloy

Key Engineering Materials, Vols.417-418,
pp-209-212, 2010

Kensaku YAMANE, Norio KAWAGOISHI,
Kazuhiro MORINO and Kazunori FUKUDA

Ultrasonic and rotating bending fatigue tests were
carried out for aged and nitrided Ni-base super alloys to
investigate the effects of loading frequency and nitriding
on fatigue strength. Loading frequencies were 19.5 kHz
under ultrasonic and 50 Hz under rotating bending,
respectively. Fatigue strength under ultrasonic was higher
than that under rotating bending in both alloys. Moreover,
in both tests, fatigue strength was improved by nitriding.
The increase in fatigue strength by nitriding was large in

No.34 (2010)

ultrasonic fatigue. These results were discussed through
the successive observation of fatigue process at specimen

surface and fracture surface observation.
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Effects of Material Combination on the Interface
Stress Intensity Factors

Proceedings of Asian Pacific Conference for
Materials and Mechanics (2009-11) CD-ROM.

Xin LAN, Nao-Aki NODA, YuZHANG

and Kazuhiro ODA

Although a lot of interface crack problems were
previously treated, few solutions are available under
arbitrary material combinations. This paper deals with
a central interface crack in a bonded infinite plate and



an edge interface crack in a bonded semi-infinite plate.
Then, the effects of material combination on the stress
intensity factors are discussed. A useful method to
calculate the stress intensity factor of interface crack is
presented with focusing on the stress at the crack tip
calculated by the finite element method. For the center
mterface crack, it is found that the results under remote
uni-axial tension are different from the well-known
solution of a center interface crack under internal stress.
Then, the stress intensity factors are indicated in charts
under arbitrary material combinations. For the edge
interface crack, it is found that the dimensionless stress
intensity factors are not always finite depending on
Dunders’ parameters «, . For example, they are
infinite when a(a-2f) >0. And they are finite when
o(0-28) =0, and zero when a(a-2f) <0.

Analysis of Stress Intensity Factor for Interface

Crack in Bonded Dissimilar Plate under Bending

Key Engineering Materials, Vols.417-418  (2010),
pp. 153-156.
Hatsuki KAKUNO, Kazuhiro ODA and Tetsuya
MORISAKI

This paper presents a simple method to
determine the complex stress intensity factor of
interface crack in bi-material plate under bending. In
the present method, the stress values at the crack tip
calculated by FEM are used and the stress intensity
factors of interface crack are evaluated from the ratio of
stress values between a given and a reference problems.
A single interface crack in an infinite bi-material plate
subjected to tension and shear is selected as the
reference problem in this study. The accuracy of the
present analysis is discussed through the results
obtained by body force method. As the result, it is
confirmed that the present method is useful for

analyzing the interface crack under bending.

Stress Intensity Factor of an Interface Crack in a
Bonded Plate under Uni-Axial Tension

of Solid Mechanics
pp. 974-987, (2010)

Journal and Materials

Engineering, Vol.4, No.7,

Nao-Aki NODA, Yu ZHANG, Xin LAN, Yasushi
TAKASE and Kazuhiro ODA

Although a lot of interface crack problems were
previously treated, few solutions are available under
arbitrary material combination. This paper deals with a
central interface crack in a bonded infinite plate and
finite plate. Then, the effects of material combination
on the stress intensity factors are discussed. A useful
method to calculate the stress intensity factor of
interface crack is presented with focusing on the stress
at the crack tip calculated by the finite element method.
For the central interface crack, it is found that the
results of bonded infinite plate under remote uni-axial
tension are always depending on the Dunders’
parameters ¢, f and different from the well-known
solution of the central interface crack under internal
pressure that is only depending on /8 . Besides, it is
shown that the stress intensity factor of bonded infinite
plate can be estimated from the stress of crack tip in the
bonded plate when there is no crack. It is also found
that dimensionless stress intensity factor /7 <1 when
(o2B)(0=2p) >0, I; >1 when (a:+2f)(0-2f) <0, and F;
=1 when (a+2f)(a-2f) =0.

Novel Screw-shaped Ultrasonic Motor to Obtain
High Torque
Proceedings of 2009 IEEE International Ultrasonics
Symposium,  pp.1054-1057, (2009)
Atsuyuki SUZUKI, Kentaro IZUMI and
Jiromaru TSUJINO

We previously devised a one-piece-type
screw-shaped ultrasonic motor that incorporated
bolt-clamped Langevin-type longitudinal vibration
transducers (BLTs). BLTs were attached to the BLT
connector to form a screw shape in order to push up
and rotate the rotor. This configuration had a flaw in
that the driving frequency of the motor was not
synchronous with the resonant frequency of the BLTs.
In this study, we devised a new screw-shaped
ultrasonic motor with better torque. The motor has free
ends that are parallel to the emitting parts of BLTs.
Therefore, it is easy to synchronize the driving

frequency of the motor with the resonant frequency of
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the BLTs. Vibration and load characteristics of the
motor were measured. The separate-type motor moves
at the frequency that is synchronous with the resonant
frequency of the BLT. The maximum torque,
revolution speed, and efficiency of the separate-type
motor were 1.13 Nm, 506 rpm, and 3.53%, respectively.
All values were higher as compared to those of the

one-piece-type motor.

Characteristics of a Screw-Shaped Ultrasonic
Motor That Incorporates Three Transducers
Proceedings of 20th International Congress on
Acoustics DVD-ROM (2010)

Atsuyuki SUZUKI, Kentaro IZUMI

and Jiromaru TSUJINO

We devised a screw-shaped ultrasonic motor that
three Three
bolt-clamped Langevin-type longitudinal vibration
transducers (BLTs) were installed in the shape of a

screw in order to push up and rotate the rotor. The

incorporates separate  transducers.

transducer consists of a BLT (diameter: 15 mm) and a
stepped horn. The motor has free ends that are parallel
to the emitting parts of the BLTs. Vibration
distributions were measured. The resonant frequency of
the motor matched that of the BLT. In addition, the load
characteristics of the motor were measured. The
maximum torque, revolution speed, and efficiency of
the ultrasonic motor were 0.67 Nm, 582 rpm, and
7.63%, respectively. The transient response of the
developed motor was also measured. The motor speed
rose up to the stationary speed within 1.5 ms and fell
down within 0.5 ms.

Synchronized Alternating Turing Machines on
Four-Dimensional Input Tapes

WSEAS TRANSACTIONS on COMPUTERS
Issue 4, Vol.9, pp.319-328

Makoto SAKAMOTO, Tomoya MATSUKAWA,
Ryoju KATAMUNE, Hiroshi FURUTANI,
Michio KONO, Satoshi IKEDA, Takao ITO,
Yasuo UCHIDA and Tsunehiro YOSHINAGA

Synchronized alternating machine is an alternating
machine with a special subset of internal states called

No.34 (2010)

synchronizing  states. This paper introduces a
four-dimensional synchronized alternating Turing machine
(4-SATM), and investigates fundamental properties of
4-SATM’s. The main topics of this paper are: (1) a
relationship  between the accepting powers of 4-SATM’s
and four-dimensional alternating Turing machines with
small space bounds, (2) a relationship between the
accepting powers of seven-way and eight-way 4-SATM’s,
and (3) a relationship between the accepting powers of
4-SATM’s and four-dimensional nondeterministic Turing
machines. In this paper, we let each sidelength of each
input tape of these automata be equivalent in order to

increase the theoretical interest.

Hardware Hierarchies and Recognizabilities of
Four-Dimensional Synchronized Alternating
Turing Machines WSEAS TRANSACTIONS on
COMPUTERS

Issue 4, Vol.9, pp.329-338

Makoto SAKAMOTO, Ryoju KATAMUNE,
Tomoya MATSUKAWA, Hiroshi FURUTANI,
Michio KONO, Satoshi IKEDA, Takao ITO,
Yasuo UCHIDA and Tsunehiro YOSHINAGA

The recent advances in computer animation, motion
image processing, robotics and so on prompted us to
analyze computational complexity of four-dimensional
pattern processing. Thus, the research of four-dimensional
automata as a computational model of four-dimensional
pattern processing has also been meaningful. From this
viewpoint, we introduced a four-dimensional alternating
Turing machine (4-ATM) operating in parallel. In this
paper, we continue the investigations about 4-ATM’s, deal
with a four-dimensional synchronized alternating Turing
machine (4-SATM), and investigate some properties of
4-SATM’s which each sidelength of each mput tape is
equivalent. The main topics of this paper are:

(1) hierarchies based on the number of processes of
4-SATM’s, and

(2) recognizability
4-SATM’s.

of connected pictures by



Non — closure Propertimes of 1-Inkdot
Nondeterministic Turing Machines and Alternating
Turing Machines with Only Universal States Using
Small Space

IEICE TRANS. FUNDAMENTALS,

Vol.E93-A, No.6, pp.1148-1152,

Tsunehiro YOSHINAGA, Jianliang XU and
Makoto SAKAMOTO

This paper investigates the closure properties of

1-inkdot nondeterministic Turing machines and 1-inkdot
alternating Turing machines with only universal states
which have sublogarithmic space. We show for example
that the classes of sets accepted by these Turing machines
are not closed under length-preserving homomorphism,
concatenation with regular set, Kleene closure, and

complementation.

Development of a Web-based Interface for the ISA
Simulator

Journal of Communication and Computer

Vol.7, No.4 pp.35-42

Hideaki YANAGISAWA, Minoru UEHARA

and Hideki MORI

New processor development is complicated because
it involves designing the required hardware and preparing
software development environments such as a simulator,
assembler, disassembler, and compiler for the new
processor. To develop new processors in a short period of
time, HW/SW codesign tools are needed. Thus, we
developed C-DASH, which is a HW/SW codesign tool
for designing new processors. We have also developed
SSC-DASH (Server-Side C-DASH), which provides a
web-based interface for processor designers to use
C-DASH on the web. This paper describes the
development of a web-based interface for the I[SA

simulator that allows interactive simulation on the web

Behavior of cylindrical R/C panel under combined
axial and lateral load
ISECO0S, pp.31-37 Takashi HARA

R/C cylindrical panels have been often used for

the storage reservoir, tank, stack and cooling tower
structures. They usually possess the high ultimate
strength under lateral uniformly distribute loading.
Therefore, they are used for the wall structure.
However, when R/C cylindrical panels have heavy roof
structure such as the underground LNG tanks or they
are huge structures such as tall stacks or the huge
cooling towers, they are subjected to combined axial
compressive and lateral flexural loadings. In this paper,
the
strength of R/C cylindrical panel under combined axial

deformation characteristics and the ultimate

and flexural loadings are investigated numerically. In
numerical analyses, FEM procedures are used based on
the degenerate shell formulation. The numerical
parameters are obtained from the experimental results
and the numerical models are constructed based on the
The distribute or the

concentrate loadings are considered as the flexural

experimental ~specimens.

loading.

Behavior of R/C cylindrical panel subjected to
combined axial and shear loadings

Proc of 1ASS2009

pp-1722-1730  Takashi HARA

Reinforced concrete (R/C) cylindrical panels have
been applied to the roof or the underground structures.
Also, in constructing a high rise building, an R/C wall
is often used to improve the lateral rigidity of the
building comparing with beam column systems under
wind or seismic loading.
R/C cylindrical shell under combined axial and lateral
shear loadings is analyzed numerically. R/C cylindrical

shells are often adopted for the core wall system. R/C

In this paper, the behavior of

cylindrical panels are fixed at both hoop edges and are
subjected to a lateral shear displacement after axial
compressive load is applied in the meridional direction.
In numerical analyses, the behavior of R/C cylindrical
shell panel is analyzed under several combinations of
axial and lateral loadings. The panels are modeled by

use of the shell elements.
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Sloshing phenomena of oil tank
Protection of Structure against Hazards
pp-173-180

Ryo ISHIDA and Takashi HARA

The sloshing phenomenon is the resonance of a
liquid storage tank under earthquake motions, when the
tank is subjected to the earthquake with long-period. It is
reported the dangerous accidents such as the damage of a
floating roof deck due to a sloshing phenomenon, sinking
of it, an exposure of the oil overflowing on the floating
deck, and so on. However, few researches have been
done ever.

In this paper, numerical and experimental analyses of a
liquid storage tank with a diameter of 2m and 55cm depth
were performed. In experiment, the behavior of astorage
water was observed. In the numerical analyses, using the
same conditions as the experimental analyses, the particle
method fluid analysis was applied and performance of the
liquid in the tank was simulated under harmonic
excitation. The comparison between a model experiment
and numerical results shows that maximum water depth

was obtained by resonance frequency of 0.479Hz.

Morphogenesis and mechanical property of the
space truss structure using sensitivity analysis
International Conference on Computational Design
in Engineering

pp-286-289

Ayano SHIMAMOTO and Takashi HARA

In this paper, shape optimization method based on
sensitivity analysis followed by an elastic deformation
due to a forced displacement is proposed. In this
method, changing shape is obtained by simple
algorithm and it is expected to obtain an optimum
solution efficiently and stably. Morphogenesis using
sensitivity analysis could be expected to minimize
strain energy and to improve stiffhess of total structure.
The truss shape subject to external load is obtained
using this method and the mechanical characteristic is

represented

No.34 (2010)

Analysis and design of FRP dome structure
International Conference on Computational Design
in Engineering

pp.641-644  Takashi HARA

The design and the construction of small spherical
dome made by FRP are presented. The dome is a
spherical and its diameter and height is 9.22 m and 4.88
m, respectively. The thickness of shell element is 3 mm.
Due to the narrow access road, FRP prefabricate dome
was adopted instead of R/C structures. Also, the dome
was prefabricate as 32 FRP curved elements and was
assembled at the construction site. Prior to the
numerical analyses of the FRP dome, material tests and
the tensile tests of the bolted connection were
performed to obtain the material properties and to
examine the safety of connectors. In numerical
analyses, Finite Element procedure was adopted. The
self weight, the wind load and the temperature load are

taken into account as the design load.

Buckling strength of thin walled members with
profiled sections

Advances in Steel Structures

Vol. 1, pp221-228

Koki HOSHIDE, Mitao OHGA,

Takashi HARA and Tsunemi SHIGEMASTU

In This paper, the buckling strength of the
box-section with profiled section and stiffener are
compared, and the behavior of box-section with
profiled section is investigated in order to verify the
possibility of an application to a compressive member.
Generally, the buckling behavior of the thin-walled
box-section with these complicated forms is only
obtained as approximate solution by the finite element
method. In order to obtain the exact solution of these
complicated structures, a transfer matrix method for
elastic buckling problems of thin-walled box-section
with profiled section is presented. The analytical local
and overall elastic buckling loads of thin walled
box-section with profiled section can be obtained
simultaneously. Furthermore, a technique to estimate

the buckling mode shapes of these structures is also



shown.

Buckling analysis of thin-walled shell member with
various stiffener

Advances in Steel Structures

Vol.1, pp.229-236

Sachi TANAKA, Koki HOSHIDE, Mitao OHGA,
Takashi HARA and Tsunemi SHIGEMATSU

This analytical procedure to estimate not only the
buckling loads but also buckling mode shape of
thin-walled shell with open and closed stiffeners is
presented. The field 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. Since this method is analytical, exact local and
overall buckling loads and buckling mode shapes are
obtained systematically. 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 portion of each stigffener, and the second local
buckling behavior is the local buckling shape of
individual shall plate to compose the structure.

Deformation and strength of light gauge steel
connection

Advances in Steel Structures

Vol.I pp. 401-408
Takashi Toko
Yoshihara and Hitoshi Hiramatsu

Hara, Hashimoto, Motofumi

Prefabricate buildings are commonly used for the
small building or the residential housings in Japan.
These consist of beams and columns of light gauge
steel profiles and support the vertical loads. In the case
of lateral loading, such as the wind and the earthquake
loadings, the frames resist against them by shear panels.
Several shear panels are proposed by use of plates,
frames and bracings. However, the connection between
beams and columns and shear panels are not stiff
enough, because beams and columns are fabricated by
thin plates. In this paper, the behavior of the light gauge

frames with steel shear panels, connected with

semi-rigid joints, is analyzed numerically. After
simulating the light gauge frames parametrically, the
loading tests are performed by use of the particular
models. In numerical analyses, the finite element
schemes are employed and the rigidities of the flat
plates are examined parametrically. Degenerate shell
elements are adopted to represent both beams and
Then the

appropriate combinations of them are represented. In

columns and shear frames, as well
experiment, several specimens computed by the
numerical analyses are tested under the repeated lateral
loading. Then, the behavior of the steel frames is
measured. Finally, from the numerical and the
experimental results, the appropriate and the required

steel shear frame rigidities are presented.

Behavior of steel frame with various type of
diagonal bracing under lateral loading

Advances in Steel Structures

Vol.2, pp.851-856

Shigemi JOZAKI, Takashi HARA,

Toko HASHIMOTO, Motofumi YOSHIHARA

and Hitoshi HIRAMASTU

The steel structures have been applied to the one -
story building like a convenience store in Japan.
However, it has several constructional and ecological
problems. For example, it is difficult to construct and to
demolish these structures, and not to recycle without
huge energy. To solve these problems, the light gauge
steel profiles will be applicable. These are lightweight
and are able to be reused by in reconstruction. In this
paper, the stiffness and the strength of the light gauge
steel frames are analyzed, experimentally considering
the joint stiffhess. Then, the appropriate thickness, the
position of joints and the connecting method of steel
profiles are presented. In experiment, several types of
specimens are examined to obtain the behavior of
strains, displacements and the strength of steel frame
system. Some specimens have diagonal bracings
connected by the stiff gusset plates. The others have
diagonal bracings without gusset plates. The effects of
vertical stiffeners placed on the web of the beam are
also examined. The experimental results represent us

the appropriate connecting condition of the light gauge
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steel frame structure.

NUMERICAL ANALYSIS AND DESIGN OF
SPHERICAL DOME STRUCTURE

Proceedings of the International Conference on
Modelling and Simulation 2010

CD-ROM  Takashi HARA

The design and the construction of small spherical
dome made by FRP were presented. The dome was a
spherical and its diameter and height was 9.22m and
4.04m, respectively. The thickness of shell element was
3mm. The dome was prefabricate as 32 FRP curved
elements and was assembled at the construction site.
Prior to the numerical analyses of the FRP dome,
material tests and the tensile tests were performed to
obtain the material properties and to examine the safety
of the panel connectors. In numerical analyses, Finite
Element procedure was adopted. Degenerate shell
elements were adopted to analyze these structures and
the efficiencies of meridional ribs were considered to
stiffen the curved shell elements. The self weight, the
wind load and the temperature changes were taken into
account. Finally, the FRP prefabricate dome was

constructed safety and completely.

Design, analysis and application of moving scaffold
to the structural maintenance

Proceedings of the International Conference on
Computing in Civil and Building Engineering
CD-ROM

Takashi HARA and Katsukiyo SHIMOMURA

Aliquid storage tank is a huge structure. In case of
an oil storage tank, it shows 100m diameter and 30m
height thin steel cylinder. Also, in case of a gas holder,
it shows 30m diameter spherical steel shell. These are
the important structure for industries and social
infrastructures. Therefore, the continuous maintenance
is required and the appropriate scaffolds are also
required to do the complete maintenance of these
structures. However, in using the usual scaffold system,
it will be a huge structure due to the size of a repairing

structure. In this paper, to reduce the scaffold work, the

No.34 (2010)

moving scaffold, which is composed of several types of
steel section and is movable on the tank, is proposed.
The moving scaffold is composed of a lot of segments
that can be carried easily and are assembled at the
construction site. Also, it must be easy to deconstruct
after completion of the maintenance. In numerical
analysis, the moving scaffold systems are modelled by
the space frame with semi-rigid joints at both ends and
are analyzed by use of finite element method. In
numerical computations, the dead load, the moving
load by the workers and maintenance equipments and
the wind load are considered. From the numerical
analysis, the safety of these structures is confirmed.
Then, after the assembling of the scaffold system at the
constructional site, the safety of the maintenance is

confirmed and the complete maintenance is performed.

ASSEMBLED STEEL BEAM TO REPAIR A
STEEL HIGHWAY BRIDGE

ICSCS2010, pp.640-645

Takashi HARA, Masaru KATSUL, Yuji KATSUI
And Daisuke TAKAO

The replacing method of the old highway bridge
shoes under the conditions that were narrow working
space and/or on the deteriorated concrete abutment was
proposed. In this proposed method, the steel blocks
composed of five plates were connected by high
strength bolts and were assembled to the temporary
supporting beam at a constructional site. Prior to the
application of the temporary supporting beam to the
bridge structure, the temporary supporting beam must
be evaluated numerically. Then, the temporary
supporting beam was tested in the laboratory to
confirm the sufficient strength and the stability. The
replacing of the deteriorated shoe was performed

completely and safely.
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Experimental study on high-strength R/C member
subjected to axial tensile force and shear

The fifth international structural engineering and
construction conference (ISEC-5) pp.75-80
Takahiro TAMURA

The relations between the axial tensile force and
the shear strength of the high-strength R/C member are
discussed from experimental data. In the experiment,
16 specimens were provided that have various
compressive strengths of concrete and have two types
of tensile strengths of rebar. Test results showed that
the members subjected to axial tension had decreased
load-carrying capacity. Furthermore, it became clear
that in the case of a higher strength concrete beam
subjected to axial tension, the shear strength of the
beam declined rapidly. On the other hand, it was
confirmed that the axial tensile force shifts the
destruction mode from shearing to bending. In this case,
the axial tensile force contributes to a reduction of the
compressive stress in the concrete compression region,
when the ultimate loading capacity of the member

increased finally.
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Experimental study on the ultimate strength of R/C
curved beam

7™ International Conference on Fracture
Mechanics of Concrete and Concrete Structures
(FraMCoS-7) CD-ROM

Takahiro TAMURA and Hiromasa MURATA
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The ultimate strength of a curved R/C beam is
investigated experimentally. A curved R/C beam is
classified as a statically indeterminate structure
according to the structural boundary condition and is
subjected to a torsion moment. The torsion moment
generates diagonal tensile cracks on the concrete
surface, when the beam is subjected to a lot of torsion.
An appropriate arrangement of rebar is therefore
recommended under such conditions. However, the
ultimate torsion strength of an R/C member depends on
a combination of several factors, so a universal theory
should be established for the curved RC beam.
Parameters adopted here are the radius of curvature,
axial force, and shear span ratio. From the experimental
results, it was confirmed that the radius of curvature
and axial force affect the fracture behavior of the R/C

curved beam.

A study on the cracks dispersible technique for R/C
member

7" International Conference on Fracture
Mechanics of Concrete and Concrete Structures
(FraMCoS-7) CD-ROM

Takahiro TAMURA and Yamato KITAZONO

The durability of a concrete structure is improved
when cracks in the concrete are dispersed and their
widths are reduced. The purpose of this research is to
find an effective method for dispersing cracks. The
relationships between the reinforcing ratio and the
concrete cracks’ widths are known. Also, glass fiber is
used as a countermeasure for the cracks. Here, the
cracks’ dispersing performance was checked using a
tension test on the reinforced concrete member. In this
study, three types of specimens reinforced by a glass
fiber sheet or by crack control rebar were tested. From
the experimental results, the cracks’ dispersing
performance was observed in all specimens. However,
it became clear that the quality of the cracks’ dispersing

performance depends on the reinforcing material.
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Ion Exchange of Layer Structured Crystal CsTiNbOs
and Its Application as Cathode Material in a
Rechargeable Lithium Battery

Key Engineering Materials, Vol. 421-422,
pp. 455-458 (2010)

Masao OHASHI

The layer structured titanoniobate CsTiNbOs has
been prepared in a solid state reaction using Cs,COs,
anatase type TiO, and Nb,Os at 1073 K. Ion exchange
reactions of Cs' in the interlayer space were studied in
aqueous solutions. The host layers of the titanoniobate
were maintained on the ion exchange reactions and the
resulting products were found to contain interlayer
water. The interlayer water in the lithium ion exchange
product was removed by heating at 453 K in a vacuum.
The resulting titanoniobate Csg joLig 0Ho 30 TINDOs was
evaluated for its use as the cathode in a rechargeable
lithium battery. The cathode exhibited discharge and
charge capacities of 130 and 99 mAhg” for the first
cycle in the voltage range of 1.5 - 42 V. The amounts
of Li" intercalated and deintercalated were 1.16 and

0.88 of the formula unit, respectively.
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