
Content:
Reinforced concrete structures have been regarded as

so excellent type of infrastructure because of their high
durability guaranteed by the adequate design and
construction. However, these days, a part of such
structures have showed premature deterioration due to
severe attack of environmental factors. Fig.1 shows an
example of structures heavily damaged by the chloride
attack supplied by sea water.
As the effective an repair method against steel

corrosion in concrete as shown in the case of chloride
attack, the electrochemical repair method has been
focused. The principle of this method is shown in Fig.2.
Electrochemical migration of ions in concrete or
penetration of alkali solution into concrete results in
improvement of the durability of structures.

Recently, our research team has tried electrochemical
penetration of lithium ions which can suppress concrete
expansion and cracking due to ASR. Fig.3 shows
successful suppression effect achieved by the proposed
electrochemical method.

Keywords chloride attack, ASR,
               electrochemical repair methods

E-mail: ueda@ce.tokushima-u.ac.jp
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Content:
1. Damage investigation of wooden buildings in the

earthquake
By the Kumamoto earthquake generated in April, 2016,

damage occurred in much wooden building by strong
shaking with a seismic intensity of 7. Our group
performed field works about the damage of the wooden
buildings just after an earthquake. As a result, we
confirmed heavy damage such as the collapse to
buildings with the problem in a foundation and proof
stress elements.

2. Method of the seismic design of wooden buildings
In the case of a general wooden buildings by the

conventional method of construction of 2 stories, a the
simple structural design method is adopted by
specification code in the Building Standards Act.
(1) Foundation depending on bearing capacity of soil
(2) Quantity and layout of the structural wall
(3) Metal joint at capital and the column base by the

position of the column 

Keywords Architectural planning
E-mail: wogawa@tokushima-u.ac.jp>
Tel.   +81-88-656-9193
Fax: +81-88-656-9193
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Main changes about the 
wooden building

1950
Establishment 
of the Building 
Standards Act

Establishment of the structural 
calculation and the wall quantity 
rule

1981 Revision: New 
seismic criterion

New rule of the structural 
calculation:correspondence to a 
big earthquake
Revision of the wall quantity rule

2000
Revision: New 
seismic criterion 
2000

layout of the structural wall
Foundation depending on 
bearing capacity of soil
Metal joint at capital and the 
column



Content:
The research question is how much do heterogeneity and local

interaction influence mobility shift with the policy for sustainable
transport. A multi-agent mobility shift simulation model that
considers heterogeneity and local interaction is developed. For this
purpose, the stated preference (SP) for mode change and purchase
CEV policies is investigated via a questionnaire survey. The
proposed multi-agent simulation model includes the decision
process of the agent regarding mobility shift, the social influence
process in the social network, and the CO2 emission process. The
decision process for commuting mode is modeled using the
hierarchical Bayesian method mainly to describe the heterogeneity
of the influence of the local mode share. The day-to-day dynamics
of commuting mode choice and the purchase of CEVs
corresponding to the transport policy are estimated using the
proposed multi-agent simulation model.

The results confirm that the heterogeneity of influence on social
conformity should be considered in the modeling of modal shift as
both conformity effects and non-conformity effects are observed.
However, the assumption of homogeneous commuters might cause
estimates that are too high, since the heterogeneity of commuters
decreases the share of the sustainable transport mode.
Furthermore, the green tax policy is confirmed to be suitable for
maximizing the reduction rate of CO2 emissions, as pricing based on
fuel consumption maximizes reduction efficiency.

Keywords： local interaction, mode choice, hierarchical
Bayesian modeling, multi-agent simulation, pricing policy
E-mail: okushima.masashi@tokushima-u.ac.jp
Tel. +81-88-656-7340
Fax: +81-88-656-7341

crackvehicle choice
module

vehicle type

vehicle renewal 
period local mode share

commuting mode 
choice module

ownership of CEV 
by acquaintances

CO2 emissions
module

fuel efficiency
module

renewal period
module

local influence
module

travel time

fuel efficiency CO2 emissions

commuting
mode

travel cost

transport
policy

vehicle purchase process

concern for the
environment

travel distance

fuel consumption

social network

modal 
shift 

process

CO2
emission
process

social 
influence
process

social network
module

7% 7%

17%

22%

27%

4%
7%

12% 12%
15%

0%

5%

10%

15%

20%

25%

30%

Without
policy

BRT only Cordon
pricing: 100

yen

Distance toll:
10 yen/km

Green tax:
130 yen/L

Homogeneous agents
Heterogeneous agents



Content： 

1. Evaluation and planning of ecosystems based on 
estimation of potential species distribution 

• National scale 

• Regional scale 

2. Ecological survey in various ecosystems designing the 
method of conservation and restoration of ecosystems 
as regional resources 

• Forest (Natural, semi-natural, artificial, bamboo)  

• Grassland 

• Agricultural area (Paddy field and irrigation 
channel) 

• River 

• Wetland 

• Mangrove swamp,  etc. 

3. Way of collaboration for ecosystem management 

• Network of human resources 

• Management of collaborative process 

Keywords：Ecosystem Management, Landscape Ecology 
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Strong wind disasters are mainly caused by excessive wind
pressure due to strong winds, destruction of structures due to
collision of flying debris carried by strong winds, and aerodynamic
vibration due to lack of wind stability determined by the shape of
structures and airflow characteristics. Therefore, in order to reduce
disasters caused by strong winds, it is necessary to clarify the
mechanism of occurrence of strong winds, wind pressure
characteristics of structures under strong winds, flight characteristics
of flying debris, aerodynamic stability of structures, and the effect of
flow fields on these characteristics.

The factors that cause high wind disasters include natural
phenomena such as typhoons, tornadoes, and downbursts, as well
as increases and decreases in wind speed and airflow turbulence
due to topography and the vicinity of buildings.

Wind pressure characteristics of structures are strongly affected
by the flow field, so wind tunnel experiments and numerical fluid
analysis are being conducted. The flight characteristics of flying
debris are also studied by combining the results of 6-DOF flight
analysis and numerical fluid dynamics analysis of tornadoes, and the
motion characteristics and collision risk of flying debris in tornadoes
are also investigated.

For the aerodynamic stability of structures, wind tunnel tests using
an aeroelastic model are conducted to investigate airflow
characteristics and the effects of neighboring objects on the
aerodynamic vibration of structures, with the aim of improving wind-
resistant design.

Keywords：Wind disaster, Aerodynamic stability

E-mail: noda@ce.tokushima-u.ac.jp

Tel.: +81-88-656-7323

Fax: +81-88-656-7323
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顔写真
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(a) Estimation of Roof Damage Probability

(e) Numerical Flow Analysis in Tokushima Univ. Campus modelled by PLATEAU

(c) Visualization of Tornado-like Flow (d) New Tornado Simulator

(b) V-A Chart of Windward Cylinder



A great subduction zone earthquake could occur along the
Nankai trough accompanied by a great tsunami. It may cause
a severe disaster such as that we have been experienced in
the 2011 Tohoku earthquake. In order to mitigate the tsunami
damage, physical behavior of tsunami should be investigated
by a broad field of study.

We develop an accurate and high speed tsunami simulation
software called JAGURS which was optimized very much on
high performance parallel computers such as the K computer
and the Earth Simulator in Japan. JAGURS is not only high
speed, but also more accurate than the conventional tsunami
software. The figures are sea surface fluctuations simulated
with (a) the long wave equations and (b) the dispersive wave
equations near the Sendai coast 90 minutes after the 2011
Tohoku earthquake. We can see dispersive wave trains
(soliton fissions) in (b) but not in (a). Actually, in the area, the
soliton fissions were recorded from a helicopter. We also
investigate a real time tsunami prediction system by a
combination of high speed calculation and cutting edge
seafloor tsunami observation networks.

Keywords Tsunami, Numerical simulation,
Nankai subduction zone

E-mail: baba.toshi@tokushima-u.ac.jp
Tel. +81-88-656-9721
Fax: +81-88-656-7602
HP : http://toshitaka-baba.wix.com/index
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Content:
Dams and falling works usually contribute river bed

stabilisation, but they at the same time bring some
defects on river environments, such as yielding a still
water section, depositing sediments there, and
preventing fish migrations. Several engineering
schemes can be considered to improve such a
situation, i.e. full removal, height reduction,
redesigning such as slit-type, etc. These schemes,
however, naturally cause bed degradation in the
upstream reach and abrupt increase of sediment
supply in the downstream reach, then it possibly leads
to channel instability. Owing to the lack of information
on river bed change following dam removal or falling
works improvement, these schemes have not widely
adopted in real rivers.
   A series of experiments were conducted to study
effects of falling works improvement on scouring and
bed evolution around it. Water surface profiles,
velocity distributions and bed configurations at an
equilibrium condition were measured.

Keywords Falling works, Partial removal,
Experiment, Bed evolution,
Velocity distribution
Tel. +81-88-656-7329
Fax: +81-88-656-7329
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< > Content:
Japan is one of the top bicycle friendly countries as the

transport mode for urban areas. It is not so safe for bicycles t
to riding on sidewalks on both directions. Studies on

bicycles are not enough comparing with that on motor vehicles.
Our study aims to make clear the effects by road design, signs,
warning system for bicycle safety by developing the following
methods for analyzing their behavior.

1)Bicycle simulator with wide visions : We analyze effects by
warning system and road markings in order to decrease
bicycle intersection accidents. Cooperated bicycling and
driving simulator system is also developed for the analysis of
conflicts in junctions

2)Probe bicycle: It can measure speed, braking, steering,
vibration, and overtaking speed and lateral distance of vehicle
aside automatically in order to evaluate level of service for
bicycles.

3)Eye movement analysis system : By using Eye-mark
recorder (EMR-9) which can measure eye movement during
cycling, we analyze the effects on gaze behavior by the
factors such as old people, junctions, bus stop, night time and
so on.

Keywords Road design, Bicycle facilities, Traffic safety
E-mail: yamanaka.hideo@tokushima-u.ac.jp
Tel: +81-88-656-7350
Fax: +81-88-656-7579
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Probe Bicycle Repeated  colour sign system



Content:
Maintenance of concrete structure is important for civil
engineering. Non-destructive test is powerful tool to
identify defect and damage of structure. In addition,
there are increasing hybrid structure and repaired
structure. Non-destructive test is expected to evaluate
condition of the structures.
Recently, recycle concrete and self-healing concrete are
studied. For clarifying quality of these concrete, we try to
use nondestructive method.
Our laboratory results are shown as follow,
• PC grout condition
• Detection of defect in steel-concrete composite by

Impact test
• Check rebar corrosion condition by UT
• Evaluation of self-healing effect of fly-ash concrete by

UT

Keywords：<Concrete, NDT, By-product, Durability >
E-mail: <watanabe@ce.tokushima-u.ac.jp>
Tel. <+81-88-656-7320>
Fax: <+81-88-656-7351>

crack

Fig.1 Specimen of  steel-concrete composite 

Fig.2 Visualization of defect in the specimen



< > Kinematometry is a newly coined word, which means a
method to obtain kinematic information, i.e., movement and
deformation, especially strains of geotechnical objects. A new
precise matching algorithm was developed. The algorithm
provides completed pixel-free measurements, which can
eliminate accumulation of errors produced in successive
photometry analysis. Errors in strain calculation arising from
the discrete structure of conventional raster image data are
also avoided by means of this pixel-free algorithm having a
0.001 pixel of resolution.
     Accuracy of the algorithm was examined by using both
artificially deformed images and actually translated images.
The results showed that the errors were less than 0.2 pixels
for artificially deformed images within 20% of strain, while 0.05
pixels for translated images.   
     Figures presented here are examples of the applications:
shear banding under strip footing and crack opening.  Aliasing
shear banding shown by conventional subpixel methods
vanishes by using proposed pixel-free method.  Precise
matching method provides clear image of crack opening in
reinforced concrete structures subjected combined cyclic
loading.

K. Ueno et al. (2014):Surface kinematometry by image
processing for geotechnical model tests, Physical Modelling in
Geotechnics, Vol. 1, pp. 337-343, CRC Press. 

Keywords deformation and failure
characteristics of soil, kinematometry
E-mail: ueno@ce.tokushima-u.ac.jp
Tel.   +81-88-656-7342
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(1) Purpose
We propose a method to improve the effectiveness of the
evacuation plan at facilities, in order to reduce the delay
of the elderly and the disabled.
(2) Research target
・ Facilities for the elderly and disabled, affected by past

earthquakes, tsunamis, and floods, Child welfare
facilities, schools ,etc.

(3) Method
・ Behavior analysis by interview survey
・ Analysis of damage situation by site reconnaissance

and flood analysis
・ Analysis of current situation of questionnaire survey
(4) Research Papers
・The location characteristics of the social welfare

facilities in Tokushima and the present condition
of tsunami disaster measures

・Appropriate decision method of evacuation judgment
at flood in welfare facilities for the elderly

・Evacuation Behavior of Facilities for the Elderly in the
Heavy Rain of July 2018

Keywords：< elderly , disabled , evacuation plan >
E-mail: <junko.kanai@tokushima-u.ac.jp>
Tel. <+81-88-656-7347>
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Content:
Making stage-discharge curve (H-Q curve) that uses

calculating river flow rate is very time-consuming. Then,
a H-Q curve making method that used the observed
rainfall, the water level data, and the runoff model was
developed. A quadratic function that represented the H-Q
relation in the river channel was built into the runoff
model. When the observed water level hydrographs
during a flood event was reproduced by the model, the
H-Q curve was established. (Fig.1)

The method was applied to some water level and
flowing quantity observation stations in Shikoku in West
Japan . The established H-Q curve was compared with
the H-Q curve based on the runoff observation. The error
margin of the established H-Q curve and the observed
was about 10% or less. (Fig.2)

The proposed method can be used to verify and adjust
the observed H-Q curve that may lead to an unsatisfied
water budget of rainfall and discharge for the basin.

Keywords stage-discharge curve(H-Q curve), runoff model, 
rainfall data, water level data, water budget
E-mail: tamura@ce.tokushima-u.ac.jp
Tel.   +81-88-656-9407
Fax: +81-88656-9407
HP : http://hydrology-lab.sakura.ne.jp/
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Content:
My research activities are directed toward disaster

mitigation with a primary focus on development of
structural simulation techniques and emergency disaster
information system. Currently, I am working on the
integration of seismological network and regional
earthquake simulation that can provide prompt estimates
and assessment of structural conditions after
earthquakes and tsunamis.
Ongoing research projects include:
• Development of GIS‐based structural modeling techniques

that enable modeling of large number of structures and
regional earthquake simulation

• Visualization techniques for structural damage and
conditions in high‐fidelity simulation

• Development of seismological network using single‐board
processor like raspberry pi

• Hybrid simulation techniques that combine numerical
simulation and experimental study

Keywords：Earthquake Engineering,
Structural Dynamics

E-mail: nnakata@tokushima-u.ac.jp
Tel. +81-88-656-7343
Fax: +81-88-656-7602

コンタクト不良
Regional Earthquake Simulation（Tokushima University）

3D Detailed Earthquake Simulation（Civil Eng. Building）

Deformation Strain

Structural Testing in Hybrid 
Simulation

Seismometer on a 
Single-Board 

Processor



Content:
Public procurement system such as Overall-Evaluation dynamically has

been changed on public works in Japan. However some characteristics of
Bidding-Strategy and procurement system have not enough clarified.

We analyze the influence that the change of the public procurement
system gives to the Bidding-Strategy of the construction company.

1) Question paper survey of Japanese construction company's bidding
behaviors : In order to know the consciousness of Japanese construction
company's bidding behaviors, a question paper survey is conducted which
is similar to three previous experiential study papers of U.S. and U.K. The
questionnaires are made to unique to Japanese domestic circumstances.
The main questionnaire is the importance evaluation to 36 factor keywords
in two situations: one is for the determination of participation in and, another
is the price determination (percent markup) for the bid.

2) Monitoring bidding data : In this study, we try to monitoring bidding data
between accumulated estimation method and the unit price estimation
method. The bidding data were special period. It has two patterns to method
of calculating predetermined. As a result, in the case of accumulated
estimation method increase participants and decrease win bit rate. The
other way around, decrease participants and increase win bit rate. So we
make a revolve equation to method of calculating an estimate price and
check the effect of the unit price estimation method. We showed that the
unit price estimation method has effect of decrease predetermined.

3) Simulation model focused on Biding-Strategy: This study attempt to
analysis for a system dynamics and mechanism of Overall-Evaluation by
developing new simulation model focused on Biding-Strategy, to propose
some improvement scenario.

Keywords Public procurement, Bidding-Strategy,
bidding data
E-mail: namerikawa@ce.tokushima-u.ac.jp
Tel: +81-88-656-9877
Fax: +81-88-656-7579
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Research：Research on traffic accident risk
<Research Summary>

In cities and regions, there are various traffic problems and
issues such as traffic congestion and traffic accidents.

Our laboratory is conducting research on transportation behavior
for transportation planning and policy making, research on theory
building for design, operation, and control to realize smooth and safe
transportation services, research on disaster transportation
management, and research on how to improve regional
transportation service levels by utilizing various types of
transportation data. We are also conducting research on disaster
traffic management and on how to improve regional traffic service
standards.

Specifically, based on approaches such as machine learning
and statistical analysis, we are working on research themes such as
clarifying the actual situation of traffic accident risks and
understanding traffic phenomena using various traffic observation
data such as vehicle detector data, probe data, traffic accident data,
and people flow data.

Research Theme：
・Research on traffic safety and traffic accident risk
・Research on traffic phenomena
・Research on traffic behavior for traffic planning

and traffic policy making
・Research on disaster traffic management

Keywords：<Traffic safety, traffic data,
traffic accident risk>

E-mail : hyodo.satoshi@tokushima-u.ac.jp
Tel./Fax : 088-656-7322
HP : http://plan-tokushima-u.sakura.ne.jp/web/index.html

コンタクト不良

Statistical analysis and 
machine learning 
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Analyze the risk of traffic accidents by utilizing 
various observation data

〇 Example of visualization of estimated 
traffic accident risk by GIS

〇 Used to determine priorities and 
evaluate countermeasures
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【Backgrounds】
Resistance of corroded members becomes less than expected in the

design as its plate thickness reduces when the deterioration is progressed.
To recover the resistance up to or more than that of sound state is
required by their repair. Considering workability, cost effectiveness and
weldability on site, repair with high-strength bolts and doubler plates is
usually conducted. However, mechanical beheviour of repaired
members including the corroded part has not been elucidated.

【What our group are currently investigating】
1. To elucidate load transfer mechanism of repaired

members with high-strength bolted doubler plates.
2. To establish the repair design criteria as well.
3. To develop new blind bolt enabling the one-sided repair
when a workspace is restricted and targeted members
have closed-section.
4. To compare the mechanical
performance of proposed and
existing blind bolts.

Disciplines：Structural Engineering

Specialty：Steel Bridges, Metal Materials

E-mail: moriyama.hitoshi@tokushima-u.ac.jp

Tel. +81-88-656-7324

HP: https://researchmap.jp/moriyama-hitoshi
Our research group collect case studies on repair design and retrofitting work in-situ as well.
If you need support, please feel free to contact me.

連結板が
全作用力を伝達

Load transfer mechanism of joints

欠損部も
作用力を伝達

Application examples of
focused repair method

Repaired
Case 1

Intact Damaged

Repaired
Case 2

Investigation of mechanical behaviour of repaired girder end
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1. Land use planning for sustainable city
Spatial planning and land use strategy focused on 
sustainable land use in Japanese provincial cities.

2. Urban design utilized regional characteristics
Spatial analysis and planning method for city center and 
historical district in Japanese provincial cities.

3. Planning support tools utilized spatial analysis and 
information technology
Data collection, analysis and visualization for suitable 
decision making about city planning and urban design.

In my research project, data-oriented planning and design 
method is focused on.

Keywords: Urban Planning and Design, GIS, Land Use
Planning, Disaster Mitigation, Green Infrastructure,
Area Management, Urban design for historical
area, Simulation, Spatial Information Science

E-mail: kojiro [at] tokushima-u.ac.jp
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(A) Land classification results by using a 
disaster risk evaluation index and a living 
environment index in Tokushima Urban Area

(B) Effects about infrastructure development 
measures to mitigate tsunami, flooding and land 
slide risk  risk in Tokushima Urban Area

(C) Tweets and Integration values in Tokushima 
central downtown area
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