
Content:
Reinforced concrete structures have been regarded as

so excellent type of infrastructure because of their highso 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 chloridep y g y
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.p p g
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 concretep pp
expansion and cracking due to ASR. Fig.3 shows
successful suppression effect achieved by the proposed
electrochemical method.
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Content:
Recent natural hazards such as typhoon, earthquake,
have caused severe damages to society due to thehave caused severe damages to society due to the
increase in population in Asian countries. Prediction and
remediation method of ground and structures are
necessary to mitigate the natural disaster.
Coupled hydro-mechanical properties and modeling ofp y p p g
soil and their numerical methods are studied to
understand the behavior of multi-phase soil structures
consisted of soil skeleton, pore water and pore air. The
major research subjects are the follows.

D f ti d f il f il t t h i• Deformation and failure of soil structures such as river
levee, road embankment and earth dam (upper
figures)

• Liquefaction-induced settlement and lateral flow of
ground, failure of soils structures

Prediction of failure of river levee during 
overtopping

g ,
• Seismic behavior of foundation in a liquefied ground

(lower figures)
• Combined hazard with rainfall and earthquake

Keywords Natural hazard, numerical analysis
E-mail: uzuoka@tokushima-u.ac.jp
Tel. +81-88-656-7345
HP: http://geo-toku-u.sakura.ne.jp/

Prediction of soil-foundation-superstructure
seismic response during liquefaction
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Content:

Japanese coastal areas are one of the most developed placesp p p
on the earth. This is where people extract mineral resources,
catch fish, develop aquaculture, engage in recreational
activities, launch construction projects, etc. This is why it is
necessary to organize the use of coastal resources in such way
so it would not damage the natural environment and marine
ecosystems. In the meantime, Japan has frequently sufferedy , p q y
from tsunami damage. The tsunami following the 2011 Great
East Japan Earthquake caused unprecedented damage. The
Nankai Trough Megaquake are predicted to cause devastating
t s unam i damage . Our study aims to develop water
environment improvement technology for closed sea areas
and mitigation of tsunami disasterand mitigation of tsunami disaster.
1) Development of Concrete contained Amino Acid for
Mitigation of Enclosed Sea 2) Development of Environmental
Quality Improvement Port and Channel with Citizen in
Amagasaki Canal, Japan 3) The after effects of hypoxia
exposure on the clam Ruditapes philippinarum in Osaka Bay,
J 4) D l t f ti t f

A stone tablet warns residents not 
to build homes below it.

Water Purification Channel
in Amagasaki Canal

Japan 4) Development of supporting system for pre
recovering for anti Nankai Trough Megaquake Tsunami
disaster 5) Historical Study of Earthquake Tsunami 6) Leaning
Method of Environment Conservation and Disaster Prevention

Keywords Enclosed Sea Environment, Tsunami Disaster,
Learning Method
E-mail: kozuki@tokushima-u.ac.jp
Tel: +81-88-656-7335
Fax: +81-88-656-7335

JYUNKAN of Nutrients n Amagasaki sea areas



Content:
Many studies show that regular moderate physical

activity such as walking and cycling is beneficial foractivity such as walking and cycling is beneficial for
health promotion. The aim of this study is to propose
polices promoting physical activity and measure their
effects. Focusing on the transport behavior access to
living environment facilities, two policies are considered.

Fig.1 Motivation and Problems

One is supplying well-paved road for walking and cycling,
another is providing information about the relationship
between physical activity and health.

First, we estimate the health awareness of residents by
a questionnaire survey carried out in Tokushima urbana questionnaire survey carried out in Tokushima urban
areas and find out that about 30% of residents are
considered health is important in their behavior. And then,
the quantity of physical activity is calculated. The quantity
of physical activity under policies is found to be
1 5 7 2E k th th t ith t li i

Fig.2 Proposal of Urban Policies

1.5~7.2Ex per week more than that without policies.

Keywords Urban Policies, Physical Exercise, Estimation
of Effects, Life-style related Disease

E-mail: kondo@eco.tokushima-u.ac.jp
Tel. +81-88-656-7339

Fig. 3 Effects of Urban Policies
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Content: 
In multiple objects, components and structures of 

circular cross-section located on the downstream of the 
upstream object, by the mutual interference with the 
downstream circular section body and the downstream 
flow of the upstream object, the aerodynamic unstable 
vibrations, also referred to as wake excitation is 
generated, but the mechanism of the vibration has not 
been entirely clear. 
 
 In this study, it is intended to clarify the mechanism of 
unstable aerodynamic wake excitation and to be used in 
wind-generated electricity of this phenomenon of the 
cylinder. Here, the wind power energy of aerodynamic 
vibration of downstream cylinder is obtained as follows: 
the horizontal material or the like of Railing or parapet of 
the building roof and wheel guard of the bridge is used 
for the upstream object and a cylinder is set up behind 
them. It is able to fulfill a significant contribution to
reducing CO2 emissions. 
 

Keywords closed arrangement of cylinders, wind tunnel 
and field test 
E-mail: fumi@ce.tokushima-u.ac.jp 
Tel.   +81-88-656-9443 
Fax:  +81-88-656-9443 
 

Fig.1 Example of transverse & longitudinal response of  
the leeward cylinder in tandem arrangement (ratio of 
central distance of cylinders, L, to diameter, D, L/D=3, 
Scruton Number, Sc, is 16.4) 

Fig. 2 Experiment of wake excitation behind  railing of 
building roof for possibility of wind -generated  electricity 



Content:
I deal with a method for damage identification of composite girder

bridges based on the changes in the modal characteristics.
Generally damage to structure causes any change in modalGenerally damage to structure causes any change in modal
characteristics of the structure.
In this study, from the results of modal analyses of a girder bridge

with sixty damage scenarios, it became clear that the changes in the
primary mode shapes of target lines and in the primary natural
frequency have a close relation to the places and degrees of
damages to the bridge. We proposed a method for damage
identification of girder bridges based on the changes in modalidentification of girder bridges based on the changes in modal
characteristics and examined the validity of the method based on the
results of damage identification for other damage scenarios of the
bridge.
Fig.1 shows an analytical model of steel girder bridge used in this

study. Fig.2 shows the cross section of the bridge and the vibration
measurement points are indicated on it. The rates of change in the
fi t d h i th th t t iti f G2 i d ifirst mode shape in the case that quarter position of G2 girder is
damaged are shown in Fig.3. From Fig.3, it is clear that the rate of
change in the first mode shape at the points near G2 girder are
predominant. This suggests that we can find the damaged girder
from the change in the first mode shape.
The other analytical results show that the changes in both the first
mode shape of observation lines and the first frequency respectivelyp q y p y
give the damage location and degree. I will study further on damage
identification method for road bridges both analytically and
experimentally and finally verify our method through the application
to real bridges.
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Content:
Fly ash brings about fair concrete placement ability to

fresh concrete mixture, i.e., easy flow while construction
and stability against segregation during and after works

   
Wire
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and stability against segregation during and after works.
Fly ash is an assembly of fine particles with spherical
shape of the specific surface area more than 3000cm2/g.

My laboratory team paid their attention to the filling time
acquired by the box shaped filling ability test (See Fig.1)
on a table vibrator in view of workability. The time when

Wire

Fresh 
concrete

Floating  
plate

D irect ion of  
Flow ing concret e

Wire

Fresh 
concrete

Floating  
plate

D irect ion of  
Flow ing concret e y

the floating plate falls down to 20cm is used as the
characteristic index. In engineering viewpoint, shorter
filling time indicates fair compactability by vibrating works.
The summary of slump versus vibration filling time is

shown in Fig.2. The vibration acceleration of 34.5m/s2

was targeted for placing concrete into pre-cast units or
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was targeted for placing concrete into pre-cast units or
forms of seismic resistant RC members having large
amount of steel. Another case of 24.7m/s2 is thought to
be placing in normal sites.
As a matter of fact, the filling time of fly ash concrete

was smaller than the normal one over 20cm of slump. It
i li th t th hi i k id d f fl h
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Fig.1 Overview of the box shaped-filling ability
test on table vibrator

implies that the arching risk was more avoided for fly ash
concrete. It is thought to be a mechanism why fly ash
concrete exhibits higher workability especially in the case
of high consistency.
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Keywords fly ash, fresh concrete, filling ability test,
construction placement, slump,
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Fig.2 Effect of vibration acceleration on filling time
of six fly ash concretes and normal concrete



<2011 Tohoku Tsunami Simulation>

<Tsunami Prediction using Super-computers>

We develop a tsunami simulation code named JAGURS
under a collaboration among several tsunami research
institutes. The long-wave equations are commonly used
in the tsunami prediction, but it is essential to include the
characteristics of tsunami dispersion for detail
investigations. Accordingly, JAGURS solves the
nonlinear Boussinesq dispersive equations in both of
spherical and Cartesian coordinates. A variable nested
algorithm is used to increase spatial resolution in the
target region. JAGURS is optimized on super-computers
such as the K computer and Earth simulator to conduct
large-scale tsunami calculations with high-speed.
Our research focuses on the Nankai subduction zone in

the southwestern Japan, where the great earthquake
accompanied by tsunami is anticipated to occur in the
near future. Tsunami database including all possible
tsunami scenarios in the Nankai subduction zone is
being created with JAGURS on the super-computers to
enhance awareness of residents and countermeasures
of the local-governments. 

Keywords Tsunami, Nankai Trough, Disaster Prevention
E-mail: baba.toshi@tokushima-u.ac.jp
Tel.   +81-88-656-9721
Fax: +81-88-656-9721
HP : http://toshitaka-baba.wix.com/index

Numerical tsunami simulation based 
on the long-wave theory

Numerical tsunami simulation based 
on the Boussinesq dispersive theory

g p p

Database based tsunami prediction system (under development)



Bed configurations: Upstream
Case2-0

Content:
Dams and falling works usually contribute river bed

stabilisation but they at the same time bring some

Case2-1
Removed part

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

Case2-2

Case2-3

Removed part

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

Removed part
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 configurations: Downstream
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.

Case2-0

Case2-1

Removed 

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
bi l th t id lk b th di ti St dibicycles that use 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.

2m

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 under
developing for the analysis of conflicts in junctions
2)Probe bicycle: It can measure speed braking steering2)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( ) y
during cycling, we analyze the effects on gaze behavior
by the factors such as old people, junctions, bus stop,
night time and so on.

RpeatedRpeated colouredcoloured sign sign systesyste,,RRoad signs and markingsoad signs and markings

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

Probe BicycleProbe Bicycle
Example of Example of Gaze fixationGaze fixation by by 
bicycle usersbicycle users



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 algorithmti l 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.

conventional
subpixel method 
showing aliasing 
shear banding

p
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:

Proposed 
pixel-free 
method

g p p pp
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.

K d d f ti d f ilKeywords deformation and failure
characteristics of sand, kinematometry
E-mail: ueno@ce.tokushima-u.ac.jp
Tel. +81-88-656-7342
Fax: +81-88-656-7342



Content:
Consciousness for the environmental problem of individual

trip maker is important for eco-commuting promotion.traffic environment agent eco-consciousness 
i

p p g p
Consciousness for environment would be changed by
influence of other people. Therefore, the multi-agent transport
simulation model with social network in small world is
developed to describe the local interaction on commuting
mode choice process in the study. The outline of the multi-
agent simulation system is shown in Fig 1 The developed

evaluation of traffic 
environmentOD traffic 

demand of car

alteration of

traffic environment
model alteration model

agent simulation system is shown in Fig. 1. The developed
simulator consists of four interactive procedures such as the
agent travel behavior model, the traffic environment model,
the agent eco-consciousness alteration model and the agent
interaction model. The commuting mode choice is described
considering with the social interaction in the agent travel
b h i d l O th th h d th b di id

CO2 emission

travel time alteration of
eco-consciousness

agent interaction model
small world network

d i behavior model. On the other hand, the carbon dioxide
emission from the traffic flow on urban network is estimated in
traffic environment model. Moreover, the agent updates the
consciousness for environment according to the evaluation of
traffic environment in the agent eco-consciousness alteration
model. Furthermore, the eco-consciousness of the agent is

interaction of
eco-consciousness

reduction cost
local share of eco-mode

economical 
incentive g

influenced by the related agents in the agent interaction model.
Particularly, the relation between agents is defined based on
the small world network.

public 
transport

car
LOS

eco-consciousness
agent travel behavior model

incentive

Keywords multi-agent simulation, social interaction,
small world network, consciousness for environment,
transport mode choice
E-mail: okushima.masashi@tokushima-u.ac.jp
T l +81 88 656 7340

choice setcommuting mode choice

transport
LOS

LOS
social conformity

Tel. +81-88-656-7340
Fax: +81-88-656-7341Fig. 1. Simulation process for the multi-agent system



Content:
We investigated population abundance of native Dolly Varden

Salvelinus malma in mountain streams of northern Japan in relation

Dolly Varden (S. malma)

Salvelinus malma in mountain streams of northern Japan in relation
to several physical habitat characteristics including water
temperatures and small dams. Hokkaido Island is the world’s
southern most distribution margin of native Dolly Varden, and it has
been projected that many populations would suffer from severe
summer stream temperature warming due to habitat alterationssummer stream temperature warming due to habitat alterations
such as construction of erosion and flood control dams and
potential impacts of global climatic warming. However, there has
been little effort in obtaining basic information on the species’
population abundance and thermal habitat over successive years.
Therefore, in an attempt to initiate long term research, we began

Photo: K. Misawa

In Kanayama River, a total of 28 dams are present in 
less than a 5 km stretch. Widened streams and riparian , p g , g

collecting fish data by electrofishing and temperature data by
installation of temperature loggers in
37 streams in 2000. We found that several Dolly Varden
populations showed signs
of recruitment failures among years and less abundance in streams

less than a 5 km stretch. Widened streams and riparian
deforestation resulted in warming the stream 
temperatures.

where summer maximum stream temperatures far exceeded the
species’ thermal tolerance of around 16 C. In this paper, we will
primarily focus on our findings during 1999 2001 and 2006 2013
field surveys.

Keywords Global warming, restoration ecology, stream
ecology,
E-mail: kawaguchi@ce.tokushima-u.ac.jp
Tel. +81-88-656-9025>
Fax: +81-88-656-9025
HP : http://hozen-all.lad.jp/ecosystem/



Content:
My research interests cover a number of areas in landslides

and engineered slopes under earthquakes and rainstorms:
field reconnaissance and investigation of earthquake or/andfield reconnaissance and investigation of earthquake or/and
rainfall-induced slope disasters, mitigation of slope disasters
natural and engineered slopes associated with highways, and
slope stabilization works. Our research achievements in three-
dimensional slope stability analysis, back calculations of shear
strengths of landslide soils, remedial works of large landslides
and rockfall numerical simulations have been published asand rockfall numerical simulations have been published as
original papers in top-rank international journals in geotech-
nical engineering, such as Soils & Foundations, Canadian
Geotechnical Journal, Computers & Geotechnics, and ASCE
Journal of Geotechnical and Geoenvironmental Engineering.
Present and recent interests of research:
• Risk assessment of earthquake-induced landslidesDistribution of landslides in the Distribution of calculated seismic Risk assessment of earthquake induced landslides
• Seismic instability evaluation of large scale cut/rock slopes
• Static/dynamic shear strengths of landslide soils and slope

stabilization design
• Characteristics of failure/slip surfaces and ground water of

landslides in fissure soils

Distribution of landslides in the
Yamakoshi village area triggered by 
2004 Niigata-ken Chuetsu Earthquake

Distribution of calculated seismic
displacements of slopes and actual 
earthquake-induced landslides

Critical slip circle obtained from Bishop's method

Slip surface with maximum permanent displacement
Critical slip surface located in static FE stress field

• Landslide potentials around reservoirs and their risk/damage
assessment under strong earthquakes

• Rockfall numerical simulation using DEM and DDA

(a) Residual vertical displacement

Keywords landslides, rainfall, earthquake,
disaster mitigation

E-mail: jiang@ce.tokushima-u.ac.jp
Tel. +81-88-656-7346
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HP : http://www.ce.tokushima-u.ac.jp/en/index.htmlEstimated  and observed deformations in Kotobukiyama fill slopes 

caused by 1978 Earthquake off Miyagi Prefecture

(b) Residual horizontal displacement



 
 

Content: 
 Soil mechanics had established by finding out effective stress 
principle for saturated soils.  The absolute assumption of it is 
that soil particles and water are incompressible.  However, 
unsaturated soils includes high compressible air.  Bishop has 
proposed the famous effective stress, but his equation was 
denied by the collapse phenomena with the decrease of 
suction.  Moreover it is too difficult to determine the effective 
stress parameter   
 Recently, elasto-plastic and seismic response analyses of 
unsaturated ground are performed by using the simple 
effective stress which is equal to degree of saturation . 
The validity of this equation was verified the suction controlled 
consolidometer apparatus as shown in Fig.1. I will intend to 
apply effective stress for unsaturated to static liquefaction of 
infinite slope during guerilla heavy rainfall as shown in Fig.2.  
As avalanche of rock and earth is occurred when soils 
changes from solid to liquid, that is, static liquefaction, then 
there are no effective stresses in unsaturated soils slope. I will 
mathematically solve instability of infinite slope.    
        

Keywords  soil  water  characteristic curve, 
                   suction, static liquefaction 
E-mail: suzuki@ce.tokushima-u.ac.jp 
Tel.  +81-88-656-7347 
Fax: +81-88-656-7347 
 

 
 

Fig. 1 Suction controlled consolidometer apparatus  

Fig. 2 The precipitation in Tuwano-Cho on 28th July in 
2013 and its avalanche of rock and earth 



Content:
A method for establishing stage discharge rating curve (H Q

) i fl d t di d hi h d ffcurve) in a flood event was discussed, which used a runoff
model to the rainfall data and the water level data observed in
a basin. 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

Fig.1  Method Fig.1  Method of making Hof making H--Q curve by using runoff Q curve by using runoff model, model,
rainfall data, and water level data rainfall data, and water level data 

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

2

3

2

3

er
 l

e
ve

l 
(m

)

r 
le

ve
l 

(m
)

al
l 

(m
m

/h
r)

0

25

observed H Q curve that may lead to an unsatisfied water
budget of rainfall and discharge for the basin.

0

1

0 50 100 150 2000

1

(2009)

hydrograph Tsunekane  curve Tsunekane

obs.
model

w
a

te

discharge m 3/s

w
a

te
r

ra
in

fa

50

obs.
model

8/8 8/9 8/10 8/11

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

Fig.2 Comparison Fig.2 Comparison between Hbetween H--Q curve made from Q curve made from runoff modelrunoff model
and observed and observed flow rateflow rate

Fax:
HP : http://hydrology-lab.sakura.ne.jp/



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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a. Type of job Project type
b. Location of project Project location
c. Degree of difficulty Risk involved owing to the nature of the work
d. Project duration
e. Size of job Project size

f. Type and no. of equipment
required/available Risk in fluctuation in material prices

g. Designer(A/E)/Design quality Completeness of the documents
h. Project cash flow Project cash flow
i. Rate of return Rate of return
j. Need for work Need for work
k. Owner Owner/promoter client identity
l. Type of contract
m. Tendering. method (selective, open)
n Duration Tendering duration
o. Time of bidding (season)
p. Degree of hazard Degree of hazard (safety)
q.
r. Number of competitors tendering
s. Competition Competitiveness of competitors
t. Your strength in the industry Experience in such projects
u.
v. Overall economy (availability of work)

w. Labors environment
(union, non-union, cooperative) Availability of labour

x. Portion of work to be subcontracted Portion subcontracted to nominated
subcontractor

y. Reliability of subcontractors
z.
aa current workload Current work load
bb Uncertainty in the estimate Reliability of company cost estimate
cc Availability of qualified staff

dd Type and number of supervisory persons
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Type and number of supervisory persons
available
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gg Capital requirement/availability
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36 factor keywords and an example of the analysis

An example of the statistical analysis of the bidding data

bankrupt company

An example of Multi-Agent Simulation:MAS result



Content:
Tornado is one of the most dangerous meteorological

phenomenon that cannot be ignored Tornado occurphenomenon that cannot be ignored. Tornado occur
regardless of the location with serious damages. (Photo
1 and 2) In order to assess the risk of Tornado disaster,
flow structure of tornado, behavior of windborne debris,
and aerodynamic force on buildings should be clarified.
Therefore it is necessary to investigate tornado-like flowy g
generated by experimental or numerical method. We
have generated tornado-like flow by the developed
tornado simulator and LES (Fig.1). In addition to the
extremely strong wind, windborne debris also plays an
important role to increase the risk in tornado. On the

Photo 2 : a house damaged
by Tornado

other hand, in order to estimate the strength of real
tornadoes accurately, it is necessary to create a
Japanized EF-scale and understand the relation between
the characteristics of tornadoes and its appearance by
funnel clouds or windborne debris. Therefore, we have
d l d th d t i l t th 6 DOF ti f 3D

Photo 1 : F3 class tornado attacked 
Tsukuba on May 6, 2013

developed a method to simulate the 6 DOF motion of 3D
debris in tornado-like flow (Fig.2) and have investigated
the appearance by funnel cloud (Fig.3).

Fig.1 : Tornado-like flow 
generated by LES

Keywords: Tornado, Windborne debris, Funnel cloud,
LES, Tornado simulator, Wind Engineering
E-mail: noda@ce.tokushima-u.ac.jp
Tel. +81-88-656-7323
Fax: +81-88-656-7323
HP : http://www-windlab.ce.tokushima-u.ac.jp

Fig.2 : Trajectories of windborne 
debris in Tornado-like flow

Fig.3 : Funnel cloud reproduced 
in numerical tornado-like flow



Content:
This study proposes a method of combining simple soil

i ti ti ith i t t d i linvestigation with microtremor measurement and simple
ground response analysis. From the microtremor
measurements conducted only on a ground surface,
horizontal to vertical spectral ratios are calculated(Fig.1),
accordingly predominant frequencies are evaluated in a wide
area(Fig.2). Using these results while assuming the depths of
the bedrock are known, a multi layered soil deposit is
replaced with an equivalent homogeneous ground that has
the identical fundamental frequency underlain by bedrock.
Showing that the simple soil model is suitable to be used in

Fig.1  H/V spectral ratio Fig.2  ¼ wavelength rule

Fig.3  Site response 
by equivalent model Showing that the simple soil model is suitable to be used in

the low frequency range(Fig.3), the soil is attributed to further
simplified soil model (Fig.4, Quasi Three Dimensional Ground
Model). Similar computational results are obtained for the
dynamic analysis of multi layered, irregular shaped ground
model between the proposed method and three dimensional

Fig.4 Quasi-Three-
Dimensional model

model between the proposed method and three dimensional
finite element method(Fig.5). Hence, the proposed approach
may be rational and cost effective when ground response
analysis needs to be applied to a wide area.

Keywords H/V spectral ration, simplified ground model
E-mail: amikami@ce.tokushima-u.ac.jp
Tel. +81-88-656-9193
Fax: +81-88-656-9193

Fig.5  Comparison of simplified model with FEM



Content:
Maintenance of concrete structure is important for civil
engineering Non destructive test is powerful tool toengineering. 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

E l ti f lf h li ff t f fl h t b

Fig.1 Specimen of  steel-concrete composite 

• 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>

Fig.2 Visualization of defect in the specimen



Content:

He is Physical and Chemical Oceanographer Ecologist

26 
27 

28 

29 
30 31 32 

He is Physical and Chemical Oceanographer, Ecologist
and Tsunami researcher – doing his Master’s in Marine
System Engineering at Osaka Prefecture University,
Japan and his Ph.D in Coastal Hydrodynamics Modeling
at Osaka University, Japan. His research applies a
baroclinic flow model ecosystem model (Fig 1) and

Osaka
Bay 

28 29 

baroclinic flow model, ecosystem model (Fig.1) and
Tsunami model (Fig.2) to manage a coastal environment.
Also, he have joined a public project for developing a
biological purification techniques for eutrophic coastal
waters (Fig.3).

Fig.1 An example of water
quality simulation (T-N)

Fig.2 An example of Tsunami 
resonance analysis

His final research goals are as below;
1. development an integrated coastal environmental

model to assess not only environmental impact but
also social impact.

2 fi di t t hi t i bl t l

 

 

Flow direction 2. finding out a way to achieve sustainable coastal
environmental restoration in Japan and other
courtiers.

Canal Water 
Intake 

   Par cipatory
cleanup ac on: 
Uptake of all

    SS Removal Tank        Nutrient Removal   Ar ficial Tidal Flat  
                                           Channel 

1 2 3

Flow direction

4

Keywords Ocean Model, Biological Purification
E-mail: ryoichi_yamanaka@tokushima-u.ac.jp
Tel. +81-88-656-7334
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   POM 
 

Uptake of all
marine organism
(nutrients) and 
compos ng 
 DIN,DIP 

Xenostrobus securis 

Attached algae  
 

Sand burrowing bivalve 
 

Phragmites 

 Release clarified water to Amagasaki Canal 

Fig.3 Structural configuration of 
the water-quality-improvement-plant in Amagasaki Canal 



Rocking isolation is technology for reducing earthquake
damage of superstructure by accepting uplift in spread
foundations. I study applicability of rocking isolation to
highway bridges.
I have studied rocking isolation effects from a viewpoint
of energetics to clarify the mechanism and effectiveness
of rocking isolation against inland earthquakes like 1995
Hyogo-ken Nanbu earthquake which are important
events in evaluating seismic performance of structures.
In the future, I will study effectiveness of rocking isolation
against Nankai Trough earthquake which is predicted to
occur in the near future with high probability and create
the prediction equation to use in practice.
The results of the study allow appropriate applications of
rocking isolation and they are expected to reduce
earthquake damage of highway bridges.

Keywords Highway bridge, Spread foundation, Rocking
isolation
E-mail: tinoue@ce.tokushima-u.ac.jp
Tel.   +81-88-656-7324
Fax: +81-88-656-7324

Rocking isolation effect 
against an inland earthquake

Conceptual diagram of rocking isolation 
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Content:
Recently, deterioration of concrete structures has become a topic of a great
interest because of the continuously increasing cost of repairs and
maintenance. When a concrete is in use, deterioration is accelerated by
various factors. A corrosion of reinforcing steel in particular has been cited
as the primary factor that influences durability. Fundamentally, the interior
of concrete is generally highly alkaline, which prevents reinforcing steel from
corroding easily. However, carbon dioxide in air permeates into the concrete
and carbonation occurs with calcium hydroxide present in the concrete.
Hence, preventing infiltration of carbon dioxide by coating the concrete
surface with materials such as finishing materials has been explored.
However, it is difficult to eliminate generation of cracks in concrete;
consequently, deterioration progresses deep into the substrate cracks and
durability decreases. Therefore, when finishing materials are used to
improve concrete durability, it is necessary to clarify whether the protective
performance against carbonation follows the movement of a substrate even
if cracks occur in the substrate after applying the finishing material.
Furthermore, since majority of waterproofing materials are organic materials,
deterioration is bound to occur when they are subject to sunlight, heat, and
rainwater during use. Protective effect on the substrate decreases because
of deterioration of the waterproofing material.
Therefore, this study targets the cracked area of the concrete substrate, and
using outdoor exposure and carbonation acceleration tests, evaluates the
protective performance of waterproofing membranes that deteriorate with
aging. Then, numerical simulation results demonstrate various conditions
required for carbonation protective performance of waterproofing membrane
under long term exposure to outdoor conditions.

Keywords Waterproofing Membrane, Carbonation of
Concrete
Tel. +81-88-656-7349
Fax. +81-88-656-7351

The behavior of membrane
at crack area 
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Sustainability is important concept of future urban
planning and design. Visualization of past, present and
future urban area by using spatial data related to natural

Left: Tsunami 
Inundation
Potential y g p

disaster, crime, environmental conservation, regional
revitalization is useful to discuss urban planning. GIS is
powerful tool for urban planner. The purpose of this study
is to propose the planning method for sustainable urban
area using GIS.

Potential
(Tokushima pref. 
2012)

Right: New house 
development in

(1) Planning for environmental consideration and disaster
mitigation

--->Evaluation of land use sustainability
U b th i l ti id i di t

New house development

development in
2012

--->Urban growth simulation considering disaster
mitigation and environmental conservation

(2) Planning support system for historical built-up area
>3D model of historical built up areaL ft E l ti f l d

Increase Decrease No change

Tsunami
risk

High a b c

Low d e f

No risk g h i

--->3D model of historical built-up area
--->Consensus building for urban planning and design

considering disaster mitigation and community
revitalization using GIS

Left: Evaluation of land use 
suitability by upper table

Keywords Urban planning and design, GIS, Land use
planning
E-mail: kojiro [at] tokushima-u.ac.jp
Tel. +81-88-656-7612

Shouzui ruins digital museum 
using AR and Web site

3D-Model of Minami town


