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H. Yamamoto, T. Imai, Y. Sakai, and M. Azuma, “Colossal Negative Thermal Expansion in Electron-Doped PbVO; Perovskites”, Angew. Chem. Int. Ed., 57, 8170, 2018

T. Ogata, Y. Sakai, H. Yamamoto, S. Patel, P.Keil, J. Koruza, S. Kawaguchi, Z. Pan, T. Nishikubo, J. Rodel and M. Azuma, "Melting of d,, Orbital Ordering Accompanied
by Suppression of Giant Tetragonal Distortion and Insulator-to-Metal Transition in Cr-Substituted PbVO;”, Chemistry of Materials, 31, 1352, 2019
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. Mochizuki, Y. Kumagai, H. Akamatsu, and F. Oba, Phys. Rev. Mater. 2, 125004 (2018). i1
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Laboratory for Materials and Structures, Collaborative Research Projects No.221

Topic — specified CRP 2018

Enhancement of earthquake-resistant technology based on multi-
degrees-of-freedom experiment
Project Coordinator Name: Satoshi Yamada (Tokyo Institute of Technology)

- Aims of Research -

The purpose of this study is to evaluate the effect of the loading amplitude on Square Hollow Section (SHS) steel columns. Structural
components may be subjected to a relatively small amplitude and a large number of cyclic loading under long-period and long-duration
earthquake excitations as well as multiple strong ground motions in a short period of time such as the 2016 Kumamoto Earthquake. In
this study, the cyclic loading test of cold-formed SHS columns under small amplitude loading history was conducted.

- Results -

The cyclic loading test was conducted using multi- The effect of the loading amplitude is observed in the strength
degrees-of-freedom loading equipment in Tokyo Tech.  deterioration range caused by local buckling, that is, the strength
Horizontal supports Reaction frame ~ Vertical jacks deterioration under small amplitude loading histories is smaller than
\ -1 that under the monotonic loading history.
300 7M [KNm]

I

—— Monotonic loading

—— Small amplitude cyclic loading
(Cumulative hysteresis curve)

| Ihi!

Horizontal jack ~ Loading table Specimen and monotonic loading history

Comparison of hysteresis curve under small amplitude




ER£RBZEA
Department of Physics, Renmin University of China

Hechang Lei(p.9)
Laboratory for Materials and Structures, Collaborative Research Projects No.28

International CRP 2018 —Category A

The relation between the structure and the emergence of superconductivity in SnAs, P,

Project Coordinator Name: Hechang Lei
MSL Faculties: Hideo Hosono

- Aims of Research -

Synthesize a series of samples SnAs, P, (x =0 ~ 1) by ambient-pressure (for smaller x) or
high-pressure (for lager x) synthesis method. Then study their structural and
superconducting properties including conductivity, magnetism and heat capacity.

- Results -

We synthesized a series of samples SnAs,_,P, and we found that samples containing much As (x = 0 ~ 0.25, roughly) are easier to
obtain by ambient-pressure synthesis method while samples containing much P (x = 0.45 ~ 1, roughly) are easier to obtain by high-
pressure synthesis method. The former shows behavior similar to superconducting SnAs with cubic structure, while the latter is similar
to non-superconducting SnP with tetragonal structure, Samples with x = 0.25 ~ 0.45 are hard to synthesize at present, because of
possible phase separation during the synthesis process.

Magnetization curves m(T) of SnAs,P,
synthesized at ambient pressure. m(T) curves of SnAs, P, by high-pressure synthesis method.

ER£RFFEA
Institute of Physics, Chinese Academy of Sciences
Youwen Long(p.12)

Laboratory for Materials and Structures, Collaborative Research Projects No.1

International CRP 2018— A
Negative thermal expansion study of PbCoO3 and high-pressure search for multifunctional materials
Project Coordinator Name: Youwen Long
MSL Faculties: Masaki Azuma

- Aims of Research -

Negative thermal expansion (NTE) is a very important functionality with potential applications in precision
instruments and devices. Among different NTE materials, the charge-transfer induced one received
peculiar attention because the anomalous thermal properties are strongly coupled with magnetic and
electrical transitions, making the material a unique multifunctional system. The main aim of this project is
applying external stimuli such as high pressure and/or temperature to induce the spin state transition of
Co?* as well as the Pb-Co intermetallic charge transfer, and then investigate the resulting negative
thermal expansion.

- Results -

i) By XES measurements, we found the change of Co2* spin Tetragonal  Tetragonal
state from high spin with S = 3/2 to low spin with S = 1/2. i) Pn-3 HP- I

By XAS analysis, we found the valence state variations for Pb'*— Co™* Charge transfer

both Pb and Co ions, and therefore determined the Pb-Co [~ insulator ! Metal ,"Hnsulator»
intermetallic charge transfer. iii) The SXRD measurements : 7

provided evidence for spin state and charge transfer induced O ,"

structural phase transitions. According to the refined
structural parameters, we studied the negative thermal
expansion. iv) The electrical transport experiments shown
drastic resistance variations like insulator-metal transition
during the spin state transition and the intermetallic charge
transfer. The right figure shows pressure and temperature
dependent phase digrame of PbCoO;

Insulator




EEXRAZEB
Technical University of Civil Engineering Bucharest
Andreea CASUTA(p.14)

Materials and Structures Laboratory, Collaborative Research Projects No.222

International CRP 2018 —Category B
Enhancing seismic behavior of timber structures
Project Coordinator Name : Andreea Casuta (Technical University of Civil Engineering

Bucharest)
MSL Faculties: Shoichi Kishiki

- Aims of Research -

The purpose of the project is to share information on the seismic behavior of timber structures researched in both Romania and Japan and to
exchange successful practices applied for such structures for seismic resistance. Thus, a small reaction frame for testing timber connections was
designed and made in Romania, with the assistance of the Japanese side. By means of this testing facility, timber connection tests could be
conducted corresponding to the project that was ongoing on timber shear walls. A proposed structural system was analyzed in terms of shear
strength to simulate earthquake load. The system was based on traditional structures, but adapted to current needs of the owners, and simplified for
an easy execution.

- Results -

Moment-rotation curves could be obtained for the connections used in the
TRAROM project [1], in bending (Figure 2) and force-displacement curves
in traction (Figure 3). The results are currently used for numerical analysis
to model a wall test and after that could be used to model the whole
house.

The project helped to accomplish the connection tests, which are essential
for a successful experimental program and further for a good numerical
analysis. The whole house is meant for developing countries, as a cheap
and easy to build solution for reconstruction after disasters, but not limited
to that. It can be also used for new houses, and owners can do it by
themselves, following the guideline proposed within the project [1].

References
[1] http://trarom.utcb.ro/ (24.04.2019)

ER£RHZEB
University of Wyoming
David Mukai(p.17)

Laboratory for Materials and Structures, Collaborative Research Projects No.209

International CRP 2018 — Category B. Continuation (Final Year)

Survivor Analysis Applied To Building Stocks

Project Coordinator Name: David Mukai (University of Wyoming)
MSL Faculties: Susumu Kono

- Aims of Research -

The original project was to address the following research questions: What proportion of a species
(building type) will live past a certain time? How do we handle multiple causes of death (reason for
demolition)? How does the mortality rate (building demolition rate) change over time? What is the life
expectancy (building life-span) after a medical treatment (building retrofit)?

- Results -

Survivor Analysis has been applied to

building stocks in Laramie, WY and St.

Paul, Minnesota. The model for

Laramie, WY includes an analysis for

the effect of location. The analysis on

effect of location in the Laramie building

stock indicated a high mortality rate in

the early 1950s. Research into the

history of Laramie revealed a large fire

during this time and the location of the Cox Model showing high mortality Estimated Hazard Function from
fire matched the location of the high rate in early 1950s. the Cox model fit to Calendar Year.
mortality rates as a function of location.




EEXRAZEB
State University of New York at Binghamton

In-Tae Bae(p.20)

Laboratory for Materials and Structures, Collaborative Research Projects No.56

International CRP 2018 —Category B
Evaluation of biaxial strain effects on epitaxial BiFeO, film

Project Coordinator Name: In-Tae Bae (State University New York at Binghamton)
MSL Faculties : Shintaro Yasui

- Aims of Research -

This study is to establish a novel methodology to quantitatively evaluate the lattice strain induced within
epitaxially grown BiFeO; film, which is a critical parameter to harness the film’s multiferroic property.
Specifically, transmission electron microscopy (TEM) and x-ray reciprocal lattice space mapping (XRSM)
technique were evaluated for (1) crystal symmetry identification and (2) quantification of lattice mismatch.

- Results -

The crystal structures as well as lattice strain status were investigated for BiFeO, (BFO) films grown on
LaSrMnO4(LSMO)/SrTiO4(STO) and YAIO; (YAO) substrates using ultra high vacuum magnetron sputtering. For the
BFO film grown on LSMO/STO, the TEM results indicate its crystal structure as rhombohedral. The epitaxial
relationship identified by TEM and precise lattice spacing measurement using the XRSM reveal that the BFO film is
under ~1.0 % of compressive lattice strain. The atomic resolution scanning TEM technique confirms the applied
compressive lattice strain in BFO by directly showing the atomistically coherent BFO/LSMO interface. On the other
hand, the crystal structure within the BFO film grown on YAO turns out rhombohedral with no sign of lattice strain
from the NBED and structure factor calculation results although the lattice mismatch is estimated ~6.8% on the
basis of the epitaxial relationship identified. This indicates that ~6.8% of lattice mismatch is too large to exert the
corresponding amount of compressive lattice strain within the BFO film.

The current work demonstrates the highly synergetic effect between the TEM and XRSM techniques to precisely
determine the crystal symmetry, epitaxial relationship, and lattice strain status within BFO films. The experimental
results clearly show the importance of: (1) identification of the epitaxial relationship between the BFO film and the
substrate material for the accurate evaluation of the lattice mismatch, and (2) the atomistically coherent
BFO/substrate interface for the lattice mismatch to exert the lattice strain.”

*|-T Bae et al., “Short range biaxial strain relief mechanism within epitaxial grown BiFeO;,”, Scientific Reports (in press).

ER£RHZEB
Institut Teknologi Bandung
Iswandi Imran(p.21)

Laboratory for Materials and Structures, Collaborative Research Projects No.210

International CRP 2018 —Category B

Correlation between Earthquake Induced Damages and the Consistency in Implementing Seismic Design Code in
Indonesia

Project Coordinator Name: Iswandi Imran (Institut Teknologi Bandung)

MSL Faculties : Susumu Kono

- Aims of Research -

This project aims to investigate the correlation between building damages due to recent earthquakes in
Indonesia and the consistency in applying relevant building codes in the design of those buildings.

- Results -

Generally, damage of building structures due to earthquake in Indonesia are due to the following reasons:

1. Structural systems used are not consistent with the level of seismic risk at the location

Structural systems used in the area of high seismicity should be those that have good performance under seismic forces, such as special moment
resisting frames or special structural walls. In reality, many structural systems used in area with high seismicity in Indonesia are those of
intermediate or ordinary frames. These types of structural systems are prone to high seismic forces.

. Structural components and reinforcement details are inadequately designed.
Special frames or walls need more stringent detailing to achieve more ductile behaviour. Unfortunately, not all building design accommodates the
seismic detailing requirement for area with high seismicity. Sometimes, no seismic detailings are provided in the structural elements.

. Seismic demand is too high due to many factors (structural irregularity, un-isolated non-structural components, unnecessary mass, increase in
seismic hazard etc.).

. Material quality and construction practices are not good or are not consistent with structural calculations and drawings.

. Supervision and quality control during construction are not implemented properly

. Proper maintenance of the buildings is not there

The top three reasons listed above are mainly related to the design code. These are frequently observed as the main causes of earthquake induced
damages in many different places in Indonesia.




ER£REHZEB
University of Auckland

Ken Elwood(p.24)

Laboratory for Materials and Structures, Collaborative Research Projects No.207

International CRP 2018 —Category B
Detailed assessment procedure for residual capacity of reinforced concrete buildings

Project Coordinator Name: Kenneth J. Elwood, University of Auckland, NZ
MSL Faculties: Susumu Kono

- Aims of Research -

Identify the factors influencing the residual capacity of reinforced concrete plastic hinges.

Develop a methodology for the assessment of residual capacity of moderately damaged buildings after
earthquakes.

Identify the appropriate use of residual crack widths in the assessment of RC plastic hinges

- Results -

Observation:

- Residual crack
widths not good
indicator of previous
drift demand.
Number of wide
cracks (or other
extent of damage
metrics) may provide

6 8 10 better indications of

Maximum residual crack width (mm) Number of cracks wider than 0.2mm prior demand.
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ER£RHZEB
University of Washington
Marc Eberhard(p.27)

Laboratory for Materials and Structures, Collaborative Research Projects No.208

International CRP 2018 —Category B

Effects of Deep Sedimentary Basins on Expected Damage in Reinforced Concrete
Buildings

Project Coordinator Name: Marc Eberhard, University of Washington

MSL Faculties: Susumo Kono

- Aims of Research -

The aim of this project is to estimate the effects on structures of differences between motions inside and
outside of deep sedimentary basins.

- Results -

The collapse risk for buildings not designed accounting for the effects of
basins is much larger than the target value
of 1%.

In contrast, buildings design for the effects
of basins have collapse likelihoods that
are acceptable




EE£RFZEB

University of Naples Federico I
Marco Di Ludovico(p.29)

Laboratory for Materials and Structures, Collaborative Research Projects No. 206

International CRP 2018 —Category B

Behavior of RC columns under biaxial shear and bending

moment

Project Coordinator Name: Marco Di Ludovico (University of Naples Federico Il)
MSL Faculties: Susumu Kono

- Aims of Research -

The research project will aim at investigating the behavior of reinforced concrete (RC)
columns under simultaneous horizontal actions and axial load that induce biaxial shear
and bending in those members

- Results -

An ad-hoc numerical model was

developed to predict the behavior of

RC columns subjected to biaxial

bending, based on diffused plasticity N
concept. Furthermore, a simplified \\ \\\ -~
analytical model for design purpose

has been developed for predicting the

ultimate chord rotation for members

biaxially loaded.

EE£RFZEB

National Technical University of Athens
Marina L. Moretti(p.32)

Laboratory for Materials and Structures, Collaborative Research Projects No.205

International CRP 2018 —Category B

Resistance of Reinforced Concrete Walls that fail in Shear

Project Coordinator Name :Marina L. Moretti (National Technical University of Athens)
MSL Faculties: Susumu Kono

- Aims of Research -

The Collaborative Research Project aims to investigate the behavior of reinforced concrete (RC) walls that fail in shear. A
broad database of RC walls that failed in shear was assembled and has been used to assess the accuracy of different
existing design models as well as to calibrate a new design model. The new model will provide a reliable tool to estimate the
shear strength of RC walls taking into consideration all design parameters.

- Results -

A database for RC walls that fail in shear has been assembled, which comprises 128 RC walls
with rectangular cross section and 275 barbell/flanged walls. The database was based on
previous research works, and was expanded by more recent test results as well as test data
collected with the assistance of the research group of Professor Kono.

Thirteen design models, including different code equations, have been evaluated regarding their
predictive capacity of the measured peak shear strength of the specimens in the database.

The study of previous research shows that the most decisive parameter on the shear strength of
RC walls is the aspect ratio, i.e. the height-to-length ratio. Other parameters that contribute also
to shear strength, are the concrete strength, the longitudinal reinforcement of the boundary
elements, the vertical and the horizontal web reinforcement, the axial load, and the shape of the
wall cross-section. The vast majority of models include only few of those parameters. It was
determined that models that originate from a mechanical concept tend to better predict the peak
shear strength of RC walls, for a broad range of design parameters. Furthermore, the
applicability of empirical models which have been derived from statistical fit of test results is
limited to the range of parameters of the specimens used in the database.

A model is proposed that considers all the design parameters, is applicable to all types of RC
walls that fail in shear without any limitations in the range of wall characteristics, and proves to Vanair Ve = Predicted and experimental
predict well the shear strength of the specimens included in the test database. peak shear strength

Performance of the proposed model
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ER£RHZEB
University of St Andrews

Phil D.C. King(p.37)

Laboratory for Materials and Structures, Collaborative Research Projects No. 44
International CRP 2018 —Category B
Imaging and Manipulating the Electronic Structure and Many-body
Interactions of Novel States of Quantum Materials
Project Coordinator Name: Phil D.C. King (University of St Andrews)
MSL Faculties: Takao Sasagawa

- Aims of Research -

There has long been interest in systems where spinpolarized electronic states coexist with superconductivity.
Along this line, we studied the low-energy surface electronic structure of the transition-metal dichalcogenide
superconductor PdTe,, which was found to host topological surface states, by spin- and angle-resolved
photoemission, scanning tunneling microscopy, and density functional theory-based supercell calculations.

- Results -

Comparing PdTe, with its sister compound
PtSe,, we found how enhanced interlayer
hopping in the Te-based material drove a band
inversion within the antibonding p-orbital
manifold well above the Fermi level
Furthermore, it is found that this mediates spin-
polarized topological surface states which form
rich multivalley Fermi surfaces with complex
spin textures. On the other hand, scanning
tunneling  spectroscopy  reveals  type-Il
superconductivity at the surface, and moreover
shows no evidence for an unconventional
component of its superconducting order
parameter, despite the presence of topological
surface states.

Web page: https://www.st-andrews.ac.uk/physics/condmat/arpes/index.html
[1] O.J. Clark, K. Okawa, T. Sasagawa, P.D.C. King et al., Phys. Rev. Lett. 120, 156401 (2018).
[2] M.S. Bahramy, K. Okawa, M. Asakawa, T. Sasagawa, P.D.C. King et al., Nature Materials 17, 21 (2018).
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Institute of Engineering, Tribhuvan University
Prem Nath Maskey(p.39)

Laboratory for Materials and Structures, Collaborative Research Projects No.204

International CRP 2018 —Category B

Exchange of Information on Structural Design Codes in Nepal and Japan
Project Coordinator Name: Prem Nath Maskey (Institute of Engineering, Tribhuvan

University)
MSL Faculties: Susumu Kono

- Aims of Research -

The project aims at achieving the enhancement of the seismic code for building design in Nepal by
learning the chronological development of Japanese ways of designing and regulating in the Japanese
codes and standard laws. Safety of people and mitigation of large damages during large earthquakes
have been the key words of Japanese regulations.

- Results -

The study has facilitated in identifying principles and
strong base for formulating the seismic/structural design
approach conducive to the typology of buildings and
environment of Nepal. The interaction in Japan has
facilitated in developing the updated form of the seismic
code at par with any other international code. This study
and interaction have highlighted on the strengths and
weaknesses of the present Nepalese Code and the
rational ways to enhance it.

EE£RFZEB

Department of Civil Engineering, Faculty of Engineering, University of Peradeniya

Samith Buddika(p.41)

Laboratory for Materials and Structures, Collaborative Research Projects No.202

International CRP 2018 —Category B

Evaluation of Residual Drift Demands in Self-Centering Rocking Walls for Performance-

based Seismic Assessment
Project Coordinator Name : Dr. H. A. D. Samith Buddika
MSL Faculties: Prof. Susumu Kono

- Aims of Research -

This study focuses on numerical modelling of self-centering rocking walls using three-dimensional finite
element models to predict the lateral load behavior of PR precast walls including residual deformations
due to toe concrete crushing and yielding of PT tendons. Furthermore, this study investigates the effect of
various modelling parameters on the force-displacement behavior of PR precast walls.

- Results -

The results indicate that the three-dimensional finite
element model proposed in this study is accurate in
predicting lateral  force-displacement response,
unbonded tendon stress, base rotation, concrete
compressive strains observed during the experimental
testing. Both post-tension force and energy dissipation
force significantly affect on the extent of the damage in
the wall toe region under cyclic loading. When the
moment contribution ratio increases, base shear
capacity of the wall increases. However, the moment
contribution ratio is found to have a significant influence
on the residual drift demands of the PR precast walls
under cyclic loading condition.




ER£REHZEB
Indian Association for the Cultivation of Science
Sugata Ray(p.44)

Laboratory for Materials and Structures, Collaborative Research Projects No.11

International CRP 2018 —Category B

Manipulating local coordination, crystal field and spin-orbit effects for creating multifunctionality
Project Coordinator Name :Sugata Ray (Indian Association for the Cultivation of Science)
MSL Faculties: Mitsuru Itoh

- Aims of Research -

Recently multifunctional materials have become important due to many applications in electronic device like
Spintronic devices, Information storage devices etc. These multifunctional materials can show frustrated
magnetic structure, multiferroicity, nonlinear optical, piezoelectric, ferroelectric and dielectric properties. Till
now, not much attention was paid on substituting A site cations of the Langasites (chemical formula
A;BC;D,0,,) by lone pair containing cations. We choose Pb*? at the A site in the hope of new electrical
property due to the 6s? lone pair activity of Pb2*, while Mn*2 and Co*2 are placed at the C-site and for
charge-balance we put Te*® at B site.

- Results -

P-E loops of lone pair containing compounds Pb;TeCo;V,04,,
Pb;TeCo,P,0,, and Pb,TeMn;P,0,, confirm the presence of - P =0.35 uC/cm’
spontaneous polarization in the systems at room temperature, while 7/ . @ W
absence of lone pair compound Baz;TeCo,;P,0,, shows leaky type of BaTed plit i
behaviour. In case of Pb;TeMn;P,0,,, a glass like phase transition - \ WM
appears near 120 K in the both temperature dependent dielectric B loap) = Pb TeCo P,0,,
constant and loss (tand) data, which is frequency dependent and R TN EMY T ) e 5
another frequency independent anomaly is also observed near 317 K, E(kV/cm) £ tkv/em)
which appears due to the structural phase transition from high Pb TeCo V0, 1=297.7K
temperature nonpolar phase P321 to low temperature polar phase P3. 4 Pb,TeMn,P /ﬁz
Clear P -E loop with saturation and remnant polarization 0.83 pC/cm?
and 0.3 pC/cm? respectively, are observed at 300 K. Square loop with /P_E loop 4 =~
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switching current peaks at room temperature in the switching current - at 300 K
density (J) versus electric field (E) curve, indicates the ferroelectricity of s 75150
the sample at room temperature. E(kV/em)
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Laboratory for Materials and Structures, Collaborative Research Projects No.203

International CRP 2018 —Category B

Development of high-performance concrete core wall buildings
for earthquake applications

Name Tony T.Y. Yang (University of British Columbia)

MSL Faculty:KONO Susumu

The aim of the research is to develop a high performance earthquake resilient tall building system that will be
damage free after strong earthquake shaking. Upon successful implementation, this research will facilitate high-
performance earthquake-resilient tall buildings to be construction in Canada, Japan and elsewhere.

In this research, an innovative tall building system (shown below) which utilizes a conventional reinforced
concrete core wall with a damped outrigger at the top was proposed. The proposed system reduces the moment
demand at the core, this results in a smaller core which reduced the construction costs and increased the usable

floor space. To further improve the seismic performance, innovative lead-extrusion dampers are added to the
ends of the outriggers and the base of the wall to allow the walls to rock and dissipate the earthquake energy.
Fig. 1 shows the prototype building developed in this study. Fig. 2 shows the tri-linear force-deformation
response of the proposed system.

Figure 1: Typical story plan and elevation (all units in mm) Figure 2: Force-deformation response of the proposed system
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Laboratory for Materials and Structures, Collaborative Research Projects No.31

International CRP 2018 —Category B
Direct and Indirect Probing of Quantum Confinement Effect in

Molecular Porphyrins: STM/STS and TDPL Studies
Project Coordinator Name :Veinardi Suendo (Institut Teknologi Bandung)
MSL Faculties: Yutaka Majima

- Aims of Research -

This project aims to reveal the electronic properties and the quantum confinement effect in molecular
porphyrin with direct and indirect probing methods using STM/STS and temperature dependent
photoluminescence studies, respectively.

- Results -

Temperature Dependent Photoluminescence (TDPL) results show
that the confinement energy in tetraphenylporphyrin (H,TPP)
molecules have a strong correlation with the size of delocalized
electron cloud, i.e. molecular orbitals. The plot of normalized
integrated photoluminescence intensity as a function of inverse 0008
temperature was fitted with the modified Arrhenius equation Exg=07324
resulting two activation energies. We suggest both activation
energies correspond to the non-radiative recombination processes Goos oo oo
as two confinement energy values. These confinement energies KU
might correspond to two different confinement regions with the size En =0.0693 eV
of 7.42 and 2.28 A, respectively. Based on this result, we assign the Ax;=7.42A
first confinement energy to the size of delocalized electron cloud
along the H,TPP ring plane. While the second confinement energy
is assigned to the thickness of electron cloud. These results are in a
good agreement with the topography image of H,TPP via the direct Au(111)
probing method using Scanning Tunneling Microscopy (STM). En, = 0.7324 6V

Ax, =228 A

Normalize

Web page: www.msl.titech.ac.jp/~majima/eng_index.html, http://inorg-phys.chem.itb.ac.id/veinardi-suendo-ph-d/
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International CRP 2018 —Category B

Spectroscopic Studies of Layered Materials having Distinct
Transport Properties

Project Coordinator Name : Worawat Meevasana (Suranaree Univ. of Tech.)

MSL Faculties: Takao Sasagawa

- Aims of Research -

Transition-metal dichalcogenides (MX,; M = transition metal, X = chalcogen) with semiconducting
properties have recently attracted much attention for their intriguing optical and electronic properties. We
have investigated the band structure of a semiconducting ReS, having a distorted 1T crystal structure by
using angle resolved photoemission spectroscopy.

- Results -

We found a large number of narrow valence bands,
which we attributed to the combined influence of
structural distortion and spin-orbit coupling. We further
found how this led to a strong in-plane anisotropy of
the electronic structure, with quasi-one-dimensional
bands reflecting predominant hopping along zigzag Re
chains. This did not persist up to the top of the valence
band, where a more three-dimensional character is
recovered with the fundamental band gap located
away from the Brillouin zone center along kz. These
experiments were in good agreement with our density-
functional theory calculations, shedding light on the
bulk electronic structure of ReS,, and how it could be
expected to evolve when thinned to a single layer.

Web page: http://personal.sut.ac.th/worawat/
[1] D. Biswas, W. Meevasana, T. Sasagawa, P. D. C. King et al., Phys. Rev. B 96, 085205 (2017).
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International CRP 2018 —Category B
Seismic Performance of Exposed Column Base Connections with Flexible Base Plate

Project Coordinator Name:Yao Cui (Dalian University of Technology)
MSL Faculties: Satoshi Yamada;

- Aims of Research -

This project focused on the effect of the base plate thickness on the seismic behavior of exposed column
base connections. Based on a series of numerical study, the failure mode, moment resistance, energy
dissipation and the critical value of the base plate thickness to identify the yield mechanism have been
discussed. This project will lead to a better understanding of the connections with flexible base plate.

- Results -

1. The failure mode of the exposed column base connection is
dependent on the base plate thickness. When the base plate
thickness is less than or equal to the critical value, the connection is
designated as base plate yield mechanism. When the base plate
thickness is greater than the critical value, the connection is
designated as anchor rod yield mechanism.

2. For the connection with base plate yield mechanism, the base
plate itself is subjected to bending on both the tension and Base plate
compression sides of the connection. The key feature of this yield
connection is large energy dissipation. _ )
3. For the connection with anchor rod yield mechanism, tension is Mp’ess'on
developed in the anchor rods as a result of the rigid body rotation of

the base plate. This connection exhibits self-centering behavior and

shows higher initial stiffness and bending strength.
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Usami, Tomoyasu Taniyama, Tsukasa Katayama, Yosuke Hamasaki, Jianding Yu, Huan He, Hui Wang, and Mitsuru Itoh, MRS Advances, in press (2019).
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Laboratory for Materials and Structures, Collaborative Research Projects No.223

International CRP 2018 —Category B

Double-K braced reinforced concrete frames with buckling
restrained braces for seismic protection

Project Coordinator Name: Zhe Qu MSL Faculties: Shoichi Kishiki

- Aims of Research -

As a continued effort of past years' research, a series of uniaxial loading tests on the used buckling
restrained braces in the previous subassembly tests are conducted to further examine the damage and
energy dissipating capacity, especially the effect of strain rate on the cyclic behavior, of buckling restrained
braces. High speed loading with a frequency of 1Hz at various strain amplitudes is performed.

- Results -

Six geometrically-identical BRBs were subjected to either
dynamic or quasi-static uniaxial loading to investigate the
effect of strain rate on the hysteretic behavior of BRBs.
The strain rates of the brace cores range from 9.5%s-1 to
18.4%s-1 in the dynamic tests. The results show that the
effect of strain rate on the yield strength of the BRBs in
tension in the present tests is negligible. However, they
exhibited significant strength deterioration when they are
subjected to dynamic loading. This phenomenon was not
observed in the counterpart quasi-static test. The
compression over-strength, which is a unique property of
BRBs as a component, is more significant in dynamic Dynamic cyclic loading test of BRBs
loading than in quasi-static loading.
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EEXOLWAFICHFES SRAEE DR RFHDENELIIEZ S, HoMLOMMFILILHRFHEEL
ERAATHEMRMET 5T LT, EADHBEEZR T MM FEMERT S, T, XIRBERIT OB T EME
BEEFICEY., BHFICRIFEEEDRFEZASN LT, FHESELICRITS,

BREEEBATFOER
MR FECELEIREELERAATHERZS ST
SnBHEZHL . NRIBZIEDT
SERXAR—ILIIVBRRICEY, ~2 u mIBEFE THMFE
BRI TRECA BB REHS

BHFEICELTIFEELORER
WA FIEL THILFARAOEHM TR FERIELET
CEFEMEAREICLY. MEVRTHRFEDOBAZHR O LRHLT (~2 pm; ) DT EHEE X I

XIS EH R BT Mn3GaDgSnMNm*ﬂ¥ﬁK(~30 pm;

RBREOOESRR: RERE, /TR, REAH, BAYEFRE74EF KRS (2019.3, 18[) 16pS303-5
BEE KRR K. Takenaka, N. Inoue, Y. Mizuno, Y. Okamoto, N. Katayama, Y. Sakai, T. Nishikubo, and M. Azuma
Applied Physics Letters 113 (2018) 071902 (5 pages)
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FEREMI :S. Baba, A. Maitre, N. Pradeilles, G. Antou, S. Tanaka, “Graded evolution of anisotropic microstructure during sintering from crystal oriented powder
compact”, to be submitted.
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[FEEEA S MR BE YIS & DET R M AR E A D RIS

BARES : SORE (BHEXFAXFREFHRMNERFER (MER) )
HEMEAGHRE : RIMAL

RICBEICHEET 2EI7—VBTROBILY (LE X ZRBLY) 1S58 B L., Fii=A#aE M B DR FEIZER
VHD 4FICAA R TIERFEDNETORRICE DN T, FEEA S M EEALYIE B LI H LU VAL
HZBAROEREERET 5. AARDRRICE T, BABEE LSV RERMEERITHEA B
LB BARMBORIHARAEND,

(Cao_75$r0_25)8LAI02]12(M004)2 (Cay.,Sr,)g[AlO,]12(M0O,), (Cag.40S10.60)s[AIO2]12(M0O,),
IZBITPEAHFRIKEOHER DR (0.5 <x<1.0) DEREA [ZBITBV IS MBEEBOER

F RS- BIEH : Structural phase transitions and possibility of the relaxor-like state in improper ferroelectric strontium-substituted calcium sulfoaluminate
T. Wakamatsu, G. Kawamura, T. Abe, S. Kawaguchi, C. Moriyoshi, Y. Kuroiwa, M. Itoh, |. Terasaki, and H. Taniguchi
J. Phys. Soc. Jpn 88 (2019) 034718.
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MERRSE . SIWER (AHEXE XEREFHEH NEEFER)
HERRHLHE - FERE

HIPTaZE D ETHRBIEZHE T S L TReRNVEED REAMMEKF AL EILSND L, SHIZIERh YA+
ICEB#RTAILT. HREAENERAShEILNE—REHEICRYRESN TS, SO KSIRIERIFE
DEZEDHE, ARETIE, REVEA=HRIEAMNAFSNSFeRhFRI AR ERDREICP, Pt, FEEDETT
FEEEWET AL CHAEMERRMICHIET 50 DIEHEBHILEBMEL TS,
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FeRhRBIEEBIBOHMIZDULNVT, Pd, Pt,
IrEBBEOHENREERMIRETL -,
FOHER . BEMDREIN B - KA
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Y, INEBEE R BELERICFDOMRNE
FElgotz, ShIZ, HEMRE. BERID
FeRNEIEDETAOD—IZKELFELZ
IT.FeRhEEMN YT S=a5—EEEHOLE
2. MKEBNEGEICRY ., —REEBDER
ERERERARAD T HERIERAINT, U
LRI, REHENREF AL
SR AMRTREN T, INEfEE BB L-FeRhDIILDBEEKREHLEIAOS—HE

Web Page : https://www.j-group.phys.nagoya-u.ac.jp
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BRRGENTIT1T 5L, ERRICEAHTETFRERSE
BEEZONDD, SEDHKERIICOFRLEEELZDLDTHoT-.
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BEFENFCET, R, BRBNDEHHELEFHELAIH T
ETCVWAELERIN. ZHABEICSWTEELLIAA BB/ AR
NEETHENERMICHRISNZEERS.
FER M- BER [1] T. Teranishi et al., Appl. Phys. Lett. 105, 143904 (2014).,[2] T. Teranishi, S. Yasuhara, S. Yasui, M. Itoh et al., Adv. Electron. Mater. 4, 1700413

(2018). [3] S. Yasuhara, S. Yasui, T. Teranishi, M. Itoh et al., Nano Lett., 19, 1688 (2019).
2019.3.6 T K-FILKERTLRY)—ZR https://www.titech.ac.jp/news/2019/043711.html
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BELEEBFISUORFEMHRL. BREBEREEFISOOREERET 5.

—EEORETERT DAY TRA—DARK
(a)

BEFIMUDRIAOERBEEERT L0,
SH Shc BEMLESTICH/FrvTBBADILERES
A0 EEEL —HEORI T ()EHT B
Z2A—(b)EERL. 92 nmOF vy T EFLDOPt
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WAHIEITEY . 160 KETHOREBEETEEL
T=o BB F DL ZEEE LA T DB EZBIRET
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F RS- BIEHR : V. Y. Choi, T. Teranishi, and Y. Majima, Appl. Phys. Exp. 2019, 12, 025002.
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Fig. 1. Surface modified Au-Pt alloy NPs.

FF]EMIL, T. Nakamura et al., Transactions of the Materials Research Society of Japan, 43, 289-292 (2018). fth2#4
$L K, T. Nakamura., The 19th RIES-HOKUDAI International Symposium fth544
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R. Katsube, Y. Nose, “Reactive Epitaxial Formation of a Mg-P-Zn Ternary Semiconductor in Mg/Zn;P, Solar Cells”, ACS Applied Materials and Interfaces,
10, 36102-36107 (2018).
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Fig. 1 Diffuse reflection spectra of Fig. 2 TG-DTAof BSY10500°C 1d FOMIBFHIck LD EfERSNI=,
pristine and reduced BSY30 samples.  sample, and its appearance change.

FERMC - BRI -
EE E-RAN X EXC-M RER:BaSnO,RAROTRAM A DKRIEMAAUF—ELY: BAESIVIRABEREIEMEL VROY L FHE 2018.9
H. Watanabe, K. Hayashi, et al.: High Concentration of Sn?* in Reduced BaSn,_,Y,0; ,,,:5th Solid-State Chemistry & lonics Workshop, Abstract 2018.9.
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