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Study of Low Cycle Fatigue Life in Spheroidal
Graphite Cast lron Having Three Kinds of Average
Graphite Diameter

Proceedings of the 3rd International Structural
Engineering and Construction Conference

pp. 293-298 (2005)

Futoshi NISHIMURA, Kazuhiro MORINO and Hironobu
NISITANI

In this paper, the effect of average graphite diameter on

low cycle fatigue life was investigated in spheroidal

graphite cast irons involving the same volume of graphite.

The materials used were three kinds of ferritic spheroidal
graphite cast iron (JIS FCD400). The average graphite
diameter Dm were 16.5pum (SGD), 31.1um (MGD) and
42.7um (LGD). Low cycle fatigue tests were carried out
using cylindrical specimens. As a result, it was clear that
the difference of fatigue life was small as comparison
with the difference of average graphite diameter. These
results can be explained by three factors controlling
fatigue life that we proposed. The cause of increase of
fatigue life in SGD is that the crack initiation length in
SGD is shorter than that in other cast irons. The crack
initiation length depends on the microshrinkage size or

dross size, not depending on average graphite diameter.

STCHANERLLE-MRBHAICETIABSROEEE
B
BABBERMIXRK (AR)
pp. 1362-1368 (2005)
EdiE B #EF ¥4 BR Bz B B
I AE FH —#&

ENE £705

NEEEIC T 2 EFREOFELS KON EHD
RIFZEHEZHLNICT D0, FVANVELLT-E#Z
HMSUJ 22, BEEHTESICLDEEHE AR
EATolo. ZOMEZERBWEES, S N8BT ZE

No.30 (2006)

REICE6ETIE, KXOELDLaBORBREL
L7,

X

S — NEMZ R L, WEKEORSEDICITEF 6K
TEFHEINIMMO RS 2BEIXR LT, NEEK
HEORABHR G KRBT OVEHEICIRETE 2720, &
FHlCEL TS, ZORKR, NHKEENELCDIIENT
TEBSHRRZ LEBAOWEICIE, 74 vvaT
ADOHFICEBE IS T 2 ORB PR TS .
ZTOBEBRLENLL, NHBEENEL LI5S, S H
DEATRLS, EFEMOIFTLALPABEAHOEITE
MTEODLNLTWAI ENALNE RS, £2, N
MBI T 2R FRENFEEL, T 30un BE
DEHEBEFERATRES>TWVH I ELHAICR ST

DA YHGICLIAIEGEDYAGL—VEREHH
BARABEBERAIK (CH) HE72% #7145
pp. 671-675 (2006)

TaE MR OX HX FF #W

UAYHBEROYAGL—FERKEEICLY, 7
NI = AAE4EAS083ICSUSSI6DTY A YEMANT
BERBOEMERA, FihitRBE LWL — VRS
HIZOWTHE LE., Z0R, TAHI=UL84eR
BEICHE CEVWKERE/LI LR TER. ZoKk
BREIL, BNBIOHBERELRNEETHEERES
DK T00um, BESITH V600 RRELAR-THY, WE
BICIZFeAl BAERLTWE., 20L&, NEOMRK
DHEE =T, BInMLIBE—EThbok. —F
MINHvE00 BEOCKEBHLEDL LR TEEN
ZOHBEITENLHEEL, KEBICIETFe, AL D3 ERM
LTV, ZHRBICITbhZ IO REEEDD
LRy  ERSNEHERBANOENE LD R EIL,
V=Y HAPIIE L2V A YHBEHEREWE L —F B H
HELs ODW/LsICLXVHBRETHD Z LA S
VAR AW

Effect of Surface Treatment on Fatigue Strength of
High Strength Steel



Proceedings of the 4t" International Surface
Engineering GCongress & Exhibition CD-ROM
(2005)

Qing Yuan WANG, Kazuhiro MORINO, Norio KAWNAGOISHI

Seigo FUKAJI and Masahiro OKI

The effect of surface treatment on the fatigue
properties of a high strength low alloy steel has been
investigated under rotating bending fatigue, in the
radically nitrided condition and in the duplex treated
condition, with CrN coating on the radical nitrided
surface. Fatigue strength was markedly increased by the
nitriding. Compound layer formed on the diffusion layer
suppressed the crack initiation and fracture occurred from
subsurface. Consequently, fatigue strength was markedly
increased by compound layer. Duplex treated steel
showed nearly the same fatigue strength as the nitrided
steel with compound layer. Droplet formed in coating
process became a stress raiser yielding in the decrease of

the fatigue strength.

Properties of IN718 at Elevated

Temperature

Fatigue

Proceedings of the 16t European Conference of
Fracture, CD-ROM (2006)

Qing Yuan WANG, Yoshihiro MATSUYAMA, Norio
KAWAGOISHI, Masahiro GOTO and Kazuhiro MORINO

The influence of grain size on fatigue properties of
Inconel 718 were investigated using the materials with
two kinds of grain sizes, about 20pm and 100pm in the
wide region of fatigue life until 10% cycles at elevated
temperature of 500°C under rotating bending. Fatigue
strength of plain specimen was decreased, though the
growth rate of a larger crack was decreased by increase in
the grain size. This was caused by the suppression of
growth of a crack smaller than about 20pum in the fine
grained material. There was a fatigue limit which was
determined by the limit for crack propagation in the
coarse grained material. However, an internal fracture
occurred in a state with arresting of a surface crack in
long life region in the fine grained material. Crack growth
rates were determined by the term ¢,"C uniquely in both

materials, where ( is a crack length and n is constant.
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Turbulent Jets Issuing from Rectangular Nozzle
with a Rectangular Notch at the Midspan (1st Report
Mean Velocity Field)

BABHELMIE BHE Vol.72 No. 717

pp. 1159-1165 (2006)
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THE ON-LINE OBSTACLE RECOGNITION, PATH PLANNING
AND TRANSFERRING OF AN OVERHEAD CARNE SYSTEM
Proc.of 11th IFAC Symposium on Control in
Transportation Systems Delft, The Netherlands,
August 29-31 pp655-660 (2006)

Akihiro KANESHIGE and Kazuhiko TERASHIMA

This paper presents a method to establish the three-dimensional
(3-D) autonomous mobile overhead crane system which takes into
account obstacle recognition and path planning by on-line and
suppression of sway for the transfer object. The system has three
different parts: a visual system, a planning system and a control
system. In the visual system, ultra sonic sensor is used to renovate
partial environmental map during the transferring in terms of the
quick scanning time. In the planning system, proposed on-line path
planning method which use an artificial potential field based on the
solution of the Laplacian differential equation that can correspond
to on-line processing like a change in the transportation
environment during transportation. The accomplishment of on-line

path planning has carried out by redeveloping the updated potential
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field. The algorithm in on-line planning system is proposed through
the use of off-line planning system. In the control system,
feed-forward controller with terms of notch filter is used to achieve
the suppression of sway for the transfer object. Finally, the validity
of the proposed method is confirmed by simulation and

experimental results.

Burning Behavior of Emulsion Fuel Spray with
Different Emulsifying Condition

Proceedings of 10th International Congress of
Liquid Atomization and Spray Systems

CD-ROM  (2006)

Mitsumasa IKEDA, Takashi MURANAKA, Masato MIKAMI,
Naoya KOJIMA

The objective of this research 1is to improve
understanding of the possibility of use of the emulsion
fuel. Burning behaviors of emulsion fuel spray with
different emulsifying condition were experimentally
investigated. The emulsifying condition of emulsion
fuel was represented by mean water-droplet diameter in
emulsion fuel. Mean water-droplet diameter was
affected by mixing time for diesel fuel and water with a
surfactant and by the HLB value of the surfactant. The
HLB value was varied by mixing two kinds of surfactants.
The mean water-droplet diameter in emulsion fuel
decreased with increasing the mixing time of the
emulsion fuel for all the HLB wvalues. The mean
water-droplet diameter in emulsion fuel was the smallest
for HLB value of about 6. Spray combustion
experiments were conducted with emulsion fuels. The
air flow rate at blow-off was investigated as burning
behavior at blow-off condition. For smaller HLB than
about 6, the air flow rate at blow-off increased with HLB
value. For HLB larger than 7, this air flow rate at
blow-off decreased with in the HLB value. This finding
suggests that the air flow rate at blow-off depend on the
mean water-droplet diameter. And, blow-off of spray

combustion in emulsion fuel depended on the water

distribution in emulsion fuel.

Local buckling behaviors of box cross section with
stiffener.
ISEC-03, September 20-23, Shunan, Japan

No.30 (2006)

Vol.1 pp. 203-210 (2005)
T. SHIGEMATSU, T. HARA, T. NISHIMURA and M. OHGA

An analytical procedure to estimate both the buckling
strength and the local buckling mode shape of box cross
sections with stiffener is presented using the transfer
matrix method. The transfer matrix is derived from the
differential equations for the plate panels by a numerical
integration. And the extended transfer matrix is applied to
consider the compatibility and equilibrium conditions
between the panels of box cross section with stiffener can
be gauged exactly. The accuracy and efficiency of this
method are investigated and the local buckling strength
and buckling mode shape of box cross section with
stiffeners are presented. Exact buckling strength and
buckling mode are obtained with quite small
computational efforts comparing with the finite element
method and the finite strip methods. The local buckling
shapes obtained by the method are quite effective to
clarify the complicated phenomena of box cross section
with stiffeners. This method is applicable to the buckling
problems of the cylindrical shell and thin walled

structures.

Behaviour of eccentrically loaded concrete columns
with FRP wrapping

ISEG-03, September 20-23, Shunan, Japan

Vol.1 pp.229-235 (2005)

T. HARA and M.N.S. HADI

Concrete columns are usually subjected to a concentric
load. However, columns are often under eccentric loading
condition due to the irregularity of the column
arrangement in the frame system. It is well known that an
eccentrically loaded column shows smaller ultimate
strength than a concentrically loaded column. Therefore,
the strengthening of the column must be considered under
eccentric loadings. In this paper, the strengthening of the
high strength concrete columns using the confined effects
by wuse of the FRP wrapping are examined and the
eccentrically loaded columns with FRP wrapping are
analyzed numerically. In the numerical analyses, the
columns are modeled from the experimental specimens.
Several kinds of materials are considered for wrapping of

columns. Finite element procedure is adopted for the



numerical analyses and the load-deflection relation and
the ultimate strength as well as the ductility of columns
are evaluated. The numerical results are compared with
the experimental results. From both numerical and
experimental results, the failure mechanisms of concrete
columns are explained and the effectiveness of the FRP

wrapping of the concrete columns are presented.

Construction of Concrete Shells Using Inflated
Forms.

American Concrete Institute

ACI1334.3R-05 pp.13 (2005)

AGI-ASCE Committee 334 (T. HARA et.al 23 members)

This report provides information on the construction of
structural concrete shell using an inflated form. Major
facets of the construction process are covered, including
foundation, inflation, monitoring, and backup systems.
Other aspects, such as the geometric variations of inflated
forms, thickness of polyurethane form, and mixture

proportions for shotcrete, are also considered.
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DYNAMIC RESPONSE OF R/C COOLING TOWER SHELL
CONSIDERING SUPPORTING SYSTEMS

The International Symposium on Management Systems
for Disaster Prevention CD-ROM (2006)

Takashi HARA

61

R/C cooling towers are used for many kinds of
industrial and power plants. These are huge structures and
also show thin shell structures. R/C cooling towers are
subjected to its self-weight and the dynamic load such as
an earthquake motion and a wind effects. Especially,
dynamic analyses of these structures are important factor
to design R/C cooling tower structures. In this paper,
dynamic behavior of R/C cooling tower shell under an
earthquake loading is analyzed by use of FEM focused on
the column arrangement systems. To reduce the
computational efforts to solve such problems, the
technique for a parallel computing is applied. To solve
the nonlinear dynamic response of a huge cooling tower
with local deviation, the element by element (EBE)
parallel approach is adopted by using of PC cluster. From
the numerical analyses, the effects of the combination of

R/C shell and column systems are examined.

Behavior of stiffened plates subjected to a
combined loading condition

ASCE 17th ANALYSIS AND COMPUTATION SPECIALTY
CONFERENCE CD-ROM  (2006)

Takashi HARA

In this paper, the stiffened panel is analyzed under the
combined compression and in-plane shear or the
combined compression and bending numerically. In
numerical analysis, the finite element methods are
employed. The steel panel element, such as plate panel
and stiffeners, are divided into degenerate shell elements
[Hinton et. al, 4] and each element is subdivided into
layers to represent the elasto-plastic behavior of each
elements. In the numerical calculation, the lateral
pressure is introduced under displacement increment
scheme after a self-weight is introduced gradually. And
several stiffened panels are analyzed to represent the

applicability of the retaining wall system to the housing.

Repairing of R/G Shell with Steel and FRP Sheets
CSCE 1st
Conference GD-ROM
T. HARA

International Structural

(2006)

Specialty

In this paper, the load carrying capacity of an R/C
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cylindrical panel repaired by steel and FRP sheets after

some damage 1is evaluated numerically. Also, the
experimental evaluations are performed considering the
load deflection behavior and the ultimate strength of the
panel. Comparing these numerical and experimental
results, the improvement of the ultimate strength and the
ductility of the repaired R/C panels is presented. In
numerical analysis the Finite Element Methods are
adopted. Numerical models are designed to trace the
experimental model. FE models are defined using the
degenerated shell elements and nonlinear material
properties. The layered approach is taken into account to
represent the shell behavior. Steel and the FRP sheets are
represented as the material with two dimensional
constitutive law. In experimental analysis, the shell has
668 mm radius and 10 mm thickness as well as 950 mm x
950 mm plan cylindrical shape. The shell is supported in
both meridional directions and is free on both hoop edges.
The concentrated loads are applied at center of the shell

model.

DYNAMIG RESPONSE PROPERTY OF COOLING TOWER
STRUGTURES
The Tenth
Structural Engineering and Gonstruction August 3-5,
2006, Bangkok, Thailand CD-ROM

Takashi HARA

East Asia-Pacific Conference on

Reinforced concrete (R/C) cooling tower structures have
been used for cooling down the hot water produced by a
power or chemical plants. These structures are designed to
prevent against the failure under a self-weight and a wind
loading, as well as an earthquake loading. In this paper, the
numerical scheme under parallel processing is introduced
and the dynamic evaluation of the cooling tower under an
earthquake loading is 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 analyses, the higher

stress concentrations are arisen between the junctions of

R/C shell and columns for Icolumn than those for V-column.

Also, it is concluded that the additional reinforcements
should be placed around the junction considering the

seismic effects.

No.30 (2006)

BEHAVIOR OF R/C CYLINDRICAL SHELL STRUCTURE WITH
GABLE WALL
The Tenth East Asia-Pacific Conference on
Structural Engineering and Construction August 3-5,
2006, Bangkok, Thailand CD-ROM

Norimasa HASHIMOTO, Takashi HARA and Tsunemi

SHIGEMATSU

The reinforced concrete (R/C) cylindrical shell shows a
thin and a light-weighted structure. Moreover, it shows the
high ultimate strength under lateral loading. Therefore, it is
mainly used for a roof structure.

shell has

Although only R/C
cylindrical been mainly designed by many
architects, a normal architecture has the R/C cylindrical
shell with 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 paper, the
behavior of the R/C cylindrical shell is analyzed by using
the finite element method (FEM) and the difference of the

behavior for the R/C cylindrical shell concerning the

stiffness of the gable wall is examined.

LOCAL BUCKLING BEHAVIORS OF THIN-WALLED BOX GROSS
SECTION WITH VARIOUS STIFFENERS

The Tenth East
Structural Engineering and Construction August 3-5,
2006, Bangkok, Thailand CD-ROM

Takeshi NISHIMURA, SHIGEMATSU,
HARA and Mitao OHGA

Asia-Pacific Conference on

Tsunemi Takashi

Thin-walled members are widely used in a broad range of
structural applications. In the application as a compressive
member for this thin-walled member, the buckling strength
is often insufficient to be thin-walled member. Therefore
these thin-walled structures are used as stiffened members
in a wide range of application. In this research an analytical
procedure to estimate both the local buckling strength and
the local buckling mode shape of thin-walled box cross
section with stiffeners is presented using the extended
transfer matrix method. The transfer matrix is obtained
from the differential equations for a plate subjected to axial
load, and the extended transfer matrix for box cross section
with stiffener is derived from that for branched panels. The
analytical two local elastic buckling loads for thin-walled
stiffener can be obtained

box cross section with



simultaneously.

Furthermore, a technique to estimate the buckling mode
shapes of these members is also shown. In order to
investigate the accuracy and efficiency of this method,

some numerical examples are presented.

DEFORMATION CHARACTERISTICS OF
DEPLOYABLE STRUCTURE
The Tenth

ARCH-LIKE

East Asia-Pacific Conference on
Structural Engineering and Construction August 3-5,
2006, Bangkok, Thailand CD-ROM

Takashi SUYAMA, Takashi HARA and

SHIGEMATSU

Tsunemi

This paper presents the deployable process and the
deformation characteristics of an arch-like deployable
structure. The results about two sorts of expanding analysis
and a folding analysis are written in this paper. The
deployable structure is useful for a temporary building. The
important problems of the deployable structure are the
behavior of the

folding processes and the deformed

configuration. Some used for the

arch-like

pantographs were

deployable structure in this study. The
pantographs are scissors-like members and provide high
deformation capabilities. There is a need to utilize some
analysis methods for the structure because the pantograph
has peculiar structural characteristics. The arch-like
deployable structure was analyzed by the finite element
method with some analytical techniques. Finally, the
arch-like deployable structure was able to expand and to
fold by expectable loads. The results reflect that the
arch-like deployable structure is practicable by considering

the self-weight and the behavior in the deformation process.

WOODEN HOUSING FRAME STRENGTHENED BY STEEL PANEL

The Tenth East Asia-Pacific Conference on
Structural Engineering and Construction August 3-5,
2006, Bangkok, Thailand CD-ROM

NOMURA, Takashi HARA and

Naotoshi Tsunemi

SHIGEMATU

Several earthquakes have attacked in Japan. In Kobe,
1995, the causes of death were almost due to the collapse of

wooden housings. To save human lives, it is the most

63

important to prevent a collapse or a failure of residential

housing against earthquake attacks. In Japan, several
renewals of building codes have been done. The old
housing built before 1981 has an insufficient seismic
performance comparing with that built after 1981.
Therefore, it is immediately required to strengthen an old
housing based on current building code. The purpose of this
paper is to strengthen an old housing by patching the steel
panel on wooden frame. To clarify the effectiveness of this
method, FEM is applied. The deformations and the ultimate
strength of the shear panel are examined. In numerical
analyses, the dimensions of the model are defined as
1000mm by 1850mm of thickness 2mm reflecting to the
standard housing module in Japan. In addition, the steel
panel is analyzed with different thickness. From the
numerical analyses, the steel panel with thin thickness
buckled under inplane loading. Also, the steel panel of 2mm
thick was not suitable to use as a seismatic member.
Consequently, the steel several

panels represent

behaviors depending on the thickness of the panels.

STRUGTURAL ANALYSIS OF ALUMINUM ALLOYS BY FINITE
ELEMENT METHOD
The Tenth East
Structural Engineering and Construction August 3-5,
2006, Bangkok, Thailand CD-ROM

IMAOKA, Takashi HARA and

Asia-Pacific Conference on

Shunsuke Tsunemi

SHIGEMATU

Recently, new materials have been widely developed as
the structural member.

Aluminum alloys are a particular material and are used as
a general structural material like woods and steels. In this
study, the aluminum panel is analyzed by use of the finite
element method to examine the possibility for the structural
material considering the characteristics of aluminum alloys.
In numerical analyses, displacements and stresses of the
x-shaped member are examined and the applicability of the

aluminum panel to the structural elements is considered.
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STUDY ON LOADING MECHANISM OF R/C MEMBER SUBJECTED
TO AXIAL FORCE AND TORSION

The Tenth East Asia-Pacific Conference on
Structural Engineering and Construction
CD-ROM  (2006)

Yohei YAMASHITA, Takahiro TAMURA,
KADONAGA and Hideaki TSUKUDA

Toshiaki

This paper reports the loading mechanism of
reinforced concrete member subjected to pure
torsion and the axial force by experimental
research and numerical analysis. From the
experimental result, it is observed that the
torsional loading capacity and the ultimate crack
angles are changed by the axial force. In the
numerical analysis, simulation analysis by
nonlinear finite element method was carried out.
The results of parametric numerical analysis show
clearly the effects of the axial force to the
ultimate torsional 1loading capacity and the

ultimate crack angles.
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Evaluation of Adopt Program as Environmental

Beautification Activities of Companies

The Japanese Institute of Landscape Architecture
Journal of Landscape Architecture in Asia
Volume 2 : August 2006 pp.185-190

Tatsumi KAMENO and Minoru KUMANO

Adopt program (henceforth referred to as AP)
is a system in which citizens and self-governing
bodies make an agreement and manage public

facilities. Citizens become foster parents of

roads etc., and carry out activities such
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as cleaning, weeding out, planting roadside trees and
caring them. Self-governing bodies take roles of
providing cleaning tools, collecting garbage, posting
signboards that bear the names of foster parents and
subscribing to personal accident insurance. Although
private corporations are actively participating in AP in
Japan, little has been known about the consciousness of
participating employees and effects of AP.

So, in this study, in order to examine the effects of AP
introduction to corporations, we conducted questionnaire
surveys to participating employees and results were
analyzed. The analytical method used is covariance
structural analysis, which is a kind of multivariate
analysis.

As a result of the analysis, the followings have come
into light:Participants evaluate AP using the two factors:
“effects of AP introduction” and “volunteer spirit”.

Posting  signboards  reduce  garbage, increase
participants’ eagerness and contribute largely to PR of the
activity. The order in terms of the magnitude of
effectiveness due to posting signboards is “PR effects of
activity” > “effects of eagerness improvement” >
“garbage reduction”.

In order to increase volunteer spirit, the word “AP”
should be made well-known to the participants, and
remuneration should not be paid.

The results show that participants can feel the effects
of AP introduction, and thanks to the rise in their
volunteer spirit, they want to continue beautification
activities.

Given the above results, effects of AP introduction to
beautification  activities  of

environment private

corporations were confirmed.
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Assessment of the Progress of Senility and Dementia
Based on a Discourse Analysis

Proceedings of the bth International Gonference
of the Cognitive Science

pp. 147-148  (2006)

Toru KUNISHIGE and Toshihiko MAEDA

The aim of this research is to evaluate whether a
discourse analysis can be of use in assessing the progress
of senility and dementia. The relationship between the
frequency of inappropriate demonstratives, redundant
terms such as fillers, and unnecessary pauses (hereafter
senility elements) in conversations by non-demented
subjects and their age and sex was analyzed. Also, the
relationship of the frequency of senility elements in
demented patients’ conversations and the severity of their
dementia was examined. The results of the analyses show
that there is a clear correlation between age and the
frequency of senility elements, and that there is a
correlation to some extent between the level of dementia
and the frequency of senility elements. The results imply
that the discourse analysis proposed in this paper has the
potential to be used for assessing the progress of senility

and dementia.

Phosphorylation by Double-Time/CKle and CKla
Targets Cubitus
S1imb/b-TRCP-Mediated Proteolytic Processing
Developmental Cell, Vol.9, pp.819-830 (2005)
Jianhang JIA, Lei ZHANG, Qing ZHANG, Chao TONG
Bing WANG, Fajian HOU, Kazuhito AMANAI and Jin
JIANG
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Hedgehog (Hh) proteins govern animal development by
regulating the Gli/Ci family of transcription factors. In
Drosophila, Hh signaling blocks proteolytic processing of
full-length Ci to generate a truncated repressor form. Ci
processing requires sequential phosphorylation by PKA,
GSK3, and a casein kinase I (CKI) family member(s).
Here we show that Double-time (DBT)/CKIe and CKla
act in conjunction to promote Ci processing. CKI
phosphorylates Ci at three clusters of serine residues
primed by PKA and GSK3 phosphorylation. CKI
phosphorylation of Ci confers binding to the F-box
Slimb/b-TRCP, the substrate

protein recognition

component of the SCFS!mb/e-TRCP

ubiquitin ligase required
for Ci processing. CKI phosphorylation sites act
cooperatively to promote Ci processing in Vvivo.
Substitution of Ci phosphorylation clusters with a
canonical Slimb/b-TRCP recognition motif in b-catenin
renders Slimb/b-TRCP binding and Ci processing
independent of CKI. We propose that phosphorylation of
Ci by CKI creates multiple Slimb/bTRCP binding sites

that act cooperatively to recruit SCF Slimb/b-TRCP,
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