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Numerical simulation of smectic C liquid crystalline flow
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AN ADAPTED CHANGE DETECTION METHOD USING REMOTELY SENSED DATA:
REDUCING ERRORS DUE TO POINTING DIRECTION SHIFTS OF A SATELLITE
SENSOR

The remote sensing using satellites provides periodical, wide coverage, and homogeneous
quality of data, therefore remotely sensed data are commonly used for change detections.
The change detection is one of the most important analyses for understanding the change
phenomenon of the environment. The environment is continuous spaces, the continuous spaces
can be resampled by remote sensing sensors, then the obtained information is stored as a
pixel based data. When change detection using the pixel based data, uncertainties are added
in the result of change detection. Pixel based time series data may be registered, then
the change detections of the pixel based time series data are performed using pixel by pixel
comparison. During the comparison process, spatial uncertainties cause change detection
errors are generated. Up to now, most change detections have been carried out using pixel
by pixel comparison method, however, errors may be added into the results of the change
detection because incompletely overlaid areas due to pointing direction shift are compared.

For change detection, remotely sensed time series data are often compared.
Therefore registration of time series data for comparing each other, relative normalization
of the time series data for reducing their radiometric differences, and removing change
detection errors due to pointing direction shift of remote sensing sensors are necessary
for developing an accurate change detection method. Gruen (1985), Gruen and Baltsavias
(1985) proposed the adaptive least squares correlation for obtaining highly accurate
corresponding points of images. Xiaojun et al. (2000) evaluate the performance relative
radiometric normalization methods. Gong et al. (1992) and Stow (1999) tried to reduce change
detection errors due to misregistration. Up to present time, the three processes are rarely
used and considered at the same time for a change detection. In this study, reliable methods
for reducing the spatial uncertainties cause errors were introduced.

The objectives of this study are following;
- Developing highly accurate registration method for time series remotely sensed data.
- Applying image normalization to remotely sensed time series data to reduce training data



acquisitions in a change detection.
- Developing a reliable change detection method with combining the three process

Three scenes of the Advanced Spaceborne Thermal Emission and Reflection Radiometer
(ASTER) acquired on October 2001, January 2002, and March 2003 were used. An IKONOS imagery
which was geometrically corrected by three-dimensional Affine transform was used as the
reference data for the registration and classification of the three ASTER scenes. The Linear
stretch method was used for reducing the affect of radiometric differences of the three
ASTER images. Maximum and minimum inputs and the corresponding outputs were used to form
linear transform for the normalization of the ASTER images. The Maximum values were
calculated by averaging ten representative DN values of unchangeable pure bare soil areas,
and the minimum values were calculated by averaging ten representative DN values of
unchangeable pure water areas. The changes of landcover proportions are very important
information for change detections and classification. Therefore the linear mixture analyses
of the normalized ASTER images were carried out using same spectral unmixing equations.
The proportion of bare soil, water, and vegetation were calculated using the linear mixture
analysis. Using a common space (evaluation grid) which enables the same location of remotely
sensed time series data to be compared was proposed in this study. The evaluation grid was
evaluated in a simulation; the pointing direction shifted data were simulated, then the
change detection of them carried out using the proposed method and pixel by pixel comparison
method. The proposed method result more accurate change detection. When the half of pixel
shifted, the change detection error by pixel by pixel method was almost 50% higher than
the proposed method. The landcover classifications using the change detection result and
the linear mixture results of the ASTER images were carried out. Bare soil area, forest,
water, water field including water side area, agricultural field, and dark urban area could
be classified.

In this study, following conclusions were obtained;

- A registration method for handling times data was developed. The registration qualities
of time series data using higher resolution images are more stable and systematic than
using visual interpretation. Using image control points are very recommendable for
performing this registration method.

- The image normalization method successfully applied to the tested time series data. The
normalization method proposed in this study enables users to set the output manually,
therefore the users easily understand and predict the output of image normalization.

- The evaluation grid which enables the same area of time series data to be compared in
a change detection was developed, and the change detection using the evaluation grid was
more accurate than pixel by pixel comparison method. The combination of the proposed
methods result a reliable solution for establishing accurate landuse maps with reducing
the error due to pointing direction shifts of time series data.
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Songkram Piyamahant

SIMULATION FOR CORROSION CRACKING DUE TO CHLORIDE ATTACK IN
REINFORCED CONCRETE STRUCTURES

1. Introduction

Chloride attack seriously creates corrosion at reinforcing steel in reinforced concrete
structures. Due to the corrosion, the service life of structures is significantly reduced.
Recently, even though the deterioration stages as shown in Fig. 1 have been well
recognized there is no powerful method to estimate the deterioration processes and stages
of reinforced concrete structures located in-land quantitatively.

) ) Concrete structure ; : ;
Airborne chloride Chloride  Cracking Spalling
0 5 —o—P penetration

e}
o

——
OO 'D
=L ° o

Fig. 1 Deterioration processes from chloride attacking on reinforced concrete structures
2. Research Objectives
The aim of this research is to create the simulation method for chloride attack and
corrosion problems of reinforced concrete structures located in-land by taking into
account the environmental effects. Accordingly, the simulation method cannot be achieve
without the integration of sub-models in following,
1) Model to determine the chloride concentration in the concrete structure located
in-land.
2) Model to determine the corrosion rate of reinforcing steel by concerning with the
effect of environmental conditions.
3) Model to quantify the limit corroded mass as an index of the resistance of cover
concrete to crack.
3. Chloride Penetration in Concrete [Chapter 2]
In the first stage, the reinforced concrete structure located in-land normally deteriorates
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by the airborne chloride ion penetrating into the concrete. The method to determine the
chloride concentration in concrete subjected by the airborne chloride was proposed as
shown in Fig. 2.
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Fig. 2 Modeling method for chloride penetration in concrete
By using one dimensional analysis of diffusion, the input at the surface element was
newly implemented by the incoming flux in stead of the chloride concentration commonly
In verification, the new calculation method was verified with the

used in the past.

dx

—1,t)—Cpﬁf,ee(i,t)J

distribution of chloride concentration in the cored specimens. Then, it was found that the
calculation results agreed with the results of cored specimens Fig. 3(a). Additionally, from
the calculation results it was noted that the chloride concentration at the concrete will
not increase linearly even if the accumulative chloride content in concrete increases
linearly by time Fig. 3(b).
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Fig. 3 Calculation results of model for chloride penetration in concrete structures located in-land
4. Corrosion Rate of Reinforcing Steel [Chapter 3]
After corrosion initiating, the reinforced concrete structure deteriorated by the corrosion
rate of reinforcing steel in the concrete. The effective corrosion rate model of reinforcing
steel was created for taking into account the environmental factors by relying on three
fundamental mechanisms as shown in Fig. 4. These three fundamental mechanisms were
directly related with the degree of pore saturation in concrete which changes with the
environmental factors. Three fundamental mechanisms are 1) the corrosion rate of
reinforcing bars governed by the electrical conductivity of concrete; 2) the corrosion rate
of reinforcing bars in concrete governed by the supply of oxygen into concrete; and 3) the
corrosion rate governed by the chloride concentration at steel position. By using this
model, the accumulative corroded mass can be determined by integrating the effective

corrosion rate from the corrosion initiating time to the designed time.
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Fig. 4 Modeling method for corrosion rate in reinforcing steel from fundamental mechanisms

5. Limit Corroded Mass (resistance of cover concrete) [Chapter 4]
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Next to the corrosion, the cracking of cover concrete can be judged by checking the
amount of accumulative corroded mass with the limit corroded mass. The problem limit
corroded mass was divided into the resistance of cover concrete and the confinement
effect on the corrosion products as shown in Fig. 5. From the new experiment, the
resistance of cover concrete can be derived. To determine the limit corroded mass from the
resistance of cover concrete, the analytical model was proposed by considering on the
confinement effect. By using the analytical model, the limit corroded mass can be
predicted according to the assumed parameters, which are creep and volume expansive
ratio. The volume expansive ratio equal to 2.8 was found to agree with the experimental
results. The calculation results from the analytical model and assumed parameters are
compared with the experiment and shown in Fig. 6.

Corrosion crack Resistance of cover concrete Confinement Effect

Free
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+ FJi
N\ g
— <— Confined
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Fig. 6 Calculation results from analytical model compare with experiment

6. Simulation Method and Application on Actual Reinforced Concrete Structure
[Chapter 5]

By integrating the above models together, the simulation of chloride and corrosion

problem for reinforced concrete structures can be created and applied with the actual
reinforced concrete structures. The simulation method is shown in Fig. 7.
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Fig. 7 Simulation model and integrating of models determining deterioration mechanisms
The simulation judges the deterioration stages from two criterions; the corrosion
initiating time and the cracking time of cover concrete. In calculation, the corrosion
initiating time will take place if the chloride concentration, calculated by chloride
penetration model, at the reinforcing steel exceeds the threshold chloride concentration.
Similarly, the cracking time of cover concrete will achieve if the accumulative corroded
mass of reinforcing steel, calculated from the corrosion rate model, exceeds the limit
corroded mass of reinforcing steel, calculated by the resistance of cover concrete and
confinement effect on rust layers.

The application of simulation model was studied by comparing the simulation results
with the actual reinforced concrete bridges in Kochi prefecture. The comparison was
conducted by using the crack in many cover depth of each bridge. The results from
simulating with and without effect of initial chloride concentration and tai-fun are shown
in Fig. 8, 9, and 10 (a) and Fig. 8, 9, and 10 (b), respectively.
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Fig. 8 Simulation results compare with the investigation result in various cover depth
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Fig. 9 Simulation results compare with the investigation result in various cover depth
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Fig. 9 Simulation results compare with the investigation result in various cover depth

From the figures, the simulation results without any effect from the initial chloride
concentration and tai-fun did not show the corrosion initiating although the actual
investigation have cracked already. However, all simulation results had a lot of
improvement when the effect of initial chloride concentration and the effect of tai-fun

were considered.

7. Conclusions

1) The distribution of chloride concentration in the concrete located in-land was
calculated by inputting the flux of chloride ions at the concrete surface instead of the
chloride concentration. The calculation was verified with the distribution of chloride
concentration from the cored specimens. Then, it was found that the calculation
results agreed with the results of cored specimens. Additionally, the chloride
concentration at the concrete surface, denoted by Co, will not increase linearly even if

the accumulative chloride content in concrete increases linearly by time.

2) The effective corrosion rate of reinforcing steel in concrete was modeled from three
fundamental mechanisms, which are the conductivity of concrete, chloride
concentration and supply flux of oxygen. At one degree of saturation in gel and
capillary pores, one fundamental mechanism individually controls the corrosion rate
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3)

4)

and that corrosion rate is effective corrosion rate. Accordingly, the design corroded
mass can be determined by integrating the effective corrosion rate from the corrosion
initiating time to the designed time.

By the new experimental method, the radial pressure and displacement cause crack
through the cover concrete can be directly measured. By incorporating the ultimate
radial pressure and displacement with the confinement effect, the calculation of limit
corroded mass, using the volume expansive ratio equal 2.8 and creep factor equal to O,
are found to appropriate with the experimental results in short period whereas the
creep factor equal to 2.0 are found to appropriate with the experimental results in
long period.

From the sub-models in 1), 2) and 3), the simulation of chloride attack and corrosion
problem for reinforced concrete structure was modeled. The application of simulation
was studied by comparing with the actual reinforced concrete structures. Finally, it
was found that the initial chloride concentration and the effect of tai-fun were very
influencing parameters and needed to consider in the simulation.
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Thammanoon Denpongpan

Proposal of Design Equation for Reinforced Concrete Columns
without Transverse Reinforcement

The Great Hanshin Earthquake in 1995 had caused devastating damage to many reinforced
concrete structures. Among these serious damages, catastrophic shear failure was the
significant failure mode to column serving highway, railway viaduct, underground subway
and reinforced concrete building. These fatal damages and losses are the main motivation
for the author to conduct the research in shear design.

The current JSCE shear design equation for liner member without web reinforcement was
originally formulated from the experimental results of reinforced concrete beam without
web reinforcement. Before obtaining the current form of shear design equation, the previous
form of shear design equation was elaborately proposed by Okamura and Higai (1980) and was
adopted to use in design as “ Recommendation for Limit State Design of Concrete Structures”
(1983). Niwa et al. (1986) had revaluated Okamura and Higai’ s Equation and proposed
revaluation of the equation for shear strength of reinforced concrete beams without web
reinforcement. Niwa' s Equation later was adopted to use in JSCE Specification (1986) and
continue used until present. The author intentionally would like to review the history of
shear design equation development, since this form of equation had already widely used and
accepted. Therefore, the author has the rigid target to keep the structure of equation,
but would to refined or enhanced the current shear design equation expanded to column member
by no changing the general form of current equation.

The different between reinforced concrete beams and columns are only two aspects. The first
aspect is contribution of side reinforcement. Column members are contained side
reinforcements, which can treat as multi-layer of longitudinal bar, while beam members are
contained only single layer of tensile reinforcements. As we know that longitudinal
reinforcements are contributed for dowel force, during shear stresses transfer across the
dowel bars. Therefore the appropriate amount of longitudinal reinforcement using in shear
design equation is necessary to evaluate. The second different between beams and columns
is effect of section shape. The section shape for column members may be square, rectangular,
octagonal or circular cross section, while the one for beam members is only rectangular
or square cross section. The difference in section shape is arising in the problem of
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definition for effective depth and definition for effective concrete area. Since effective
depth (d) is used in size effect function, a/d function, and calculation of tensile
reinforcement (As/bd), different definition of effective dept is resulting in different
shear strength. By the same way, different definition of effective concrete area is also
resulting in different shear strength. To handle the effect of cross section, the current
JSCE specification uses the concept of equivalent section to transform circular section
into equivalent square section and treat equivalent square section as typical square section.
By this concept of equivalent section, JSCE specification defined effective depth as the
depth to centroil of longitudinal reinforcement in the portion of 90-degree. The
longitudinal reinforcement contributed for dowel fore is defined as dowel bar in 90-degree
portion. It seems that shear strength for circular column by using current JSCE
specification is quite conservative. By collecting experimental results of reinforced
concrete circular column without transverse reinforcement, it was found that the ratio of
experimental shear strength (Vexp) to calculated shear strength (Vcal) using current JSCE
specification with including a/d function is average equal to Vexp/Vcal=1.5 with
coefficient of variation 17.1%. Therefore it reveals that research to treat shear strength
of reinforced concrete column with various section shapes is useful and still necessary.

The objectives of this research have three dominant characteristics as hereafter: 1) to
obtain the shear design equation for reinforcement column with no changing the structure
form of current JSCE shear design equation, 2) to taken effect of side reinforcement into
account, and 3) to taken effect of section shape into account.

There are four parameters in the analysis with cover all effects of side reinforcement and
section shape. The first parameter is effective concrete area. By consider the fact that
the gross area is seem over estimate and concrete area using effective depth according to
equivalent concept is under estimate, therefore the effective concrete area between this
two ranges is desirable. Hence there are three cases for first parameter; Case A: gross
effective concrete area, Case B: concrete area up to lowest level of tensile reinforcement,
and Case C: effective concrete area according to current JSCE specification. The second
parameter is definition of effective depth for a/d function. As the fact that maximum
effective depth should be full section depth and lower limit should be effective depth
according to current JSCE specification. Between these two ranges, another case was added.
Therefore, there are three cases for second parameters; Case /: using full depth for a/d
function, Case //: the depth up to lowest tensile bar, and Case [///: Effective depth
according to JSCE specification based on equivalent section. The third parameter is
definition for size effect function. By using previous definition of effective depth for
a/d function, there are three cases too for size effect function as hereafter: Case r: using
full depth for size function, Case s: the depth up to lowest tensile bar, and Case &:
Effective depth according to JSCE specification based on equivalent section. The fourth
parameter is portion of longitudinal reinforcement for dowel force during shear stress
transfer across the dowel bars. The problem of member containing multi-layer of longitudinal
reinforcement had been experimental researched by Ishibashi et al. (1985). It was found
that the position of longitudinal reinforcement has linear relationship with incremental
shear strength. As far as the height of second layer of longitudinal reinforcement from
lowest tensile bar, the incremental shear strength is smaller. Therefore Ishibashi et al.
(1985) proposed the summation of longitudinal reinforcement at each layer multiplying with
height (d;) from top face normalized by height to lowest tensile bar (d,). The height at
each layer normalized by height to lowest tensile bar (d;/dl) can treat as the linear
interpolation. By considering that current JSCE specification is defined effective tensile
reinforcement as the reinforcement in the 90-degree portion, while in fact all layer of
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reinforcement are contributed for dowel force in different weight ratio, hence the effective
reinforcement is expanded to case of 120, 150 and 180-degree portion. Therefore there are
five cases for fourth parameters; Case 1: reinforcement in 90-degree portion as using in
current JSCE specification, Case 2: reinforcement in 120-degree portion, Case 3: the one
in 150-degree portion, Case 4: the one in 180 degree-portion, and Case 5: Summation of
effective longitudinal reinforcement as proposed by Ishibashi et al. (1985).

From four parameters, there is totally 3*3*3*5=135 cases combination. From the analytical
results, it was found that there are 10 cases, which have the accuracy in the range
Vexp/Vcal=1.00+ 0.02. Among these 10 cases, the lowest coefficient of variation is case
number 87: B5-11-t. The effective concrete area for case 87 is area above lowest tensile
reinforcement as we expected. The portion of effective dowel bar is summation of
reinforcement at each layer multiply with weight ratio as proposed by Ishibashi et al. The
effective depth for a/d function is up to lowest tensile reinforcement. As we expected,
the suitable effective depth should be between full depth and effective depth of transform
section. For size effect, the effective depth of transform section shows the best results.

Even case number 87 shows the good accuracy with lowest variation, the parameter using in
case number 87 are mixed up with effective depth of transform section for size effect
function and effective depth defined as the height to lowest tensile reinforcement using
for a/d function. By consider the ease in practice, the consistency of definition for
effective depth is desirable. Therefore the author decided to define effective depth singly
as the depth up to lowest tensile bar and use this effective depth both in a/d and size
effect function. Consequently the effective concrete is still the area up to lowest tensile
reinforcement. For the sake of simplicity in practice, the longitudinal bars contributed
for dowel force is defined as the longitudinal reinforcement in 180-degree portion, or in
the other words, defined as the half of total longitudinal reinforcement. The accuracy of
final form of shear design equation is average Vexp/Vcal=1.09 with coefficient of variation
17.6%. Based on this shear design equation, there are only two specimens from 22 specimens
show lowest Vexp/Vcal=0.84. Therefore this design equation is conservative enough when
safety factor is introduced in design process.

(Vs) (V)
(Ve)
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Feasibility of Cracking Resistance on Self-Compacting Concrete
using Expansive Agent & Three-dimensional Composite Model of
Expansive Concrete

Crack due to the shrinkage in concrete is widely acknowledged as one of the fundamental
defects for reinforced concrete structure, it leads to premature deterioration and
shortening the service life. The shrinkage together with the weak tensile strength may
result in the injurious crack. Therefore, expansive agent has been employed to enhance the
cracking resistance of concrete. With regard to self-compacting concrete (SCC), due to the
low water-to-cement ratio and the high paste volume, the volume change at the hardening
and drying process cannot be neglected. Most of the past researches on the application of
expansive agent until now have been carried out for conventional concrete under water curing.
The purpose of this research is to verify the applicability of cracking resistance of SCC
by using expansive agent under practical construction site environment.

From the experimental result, the maximum expansion strain of SCC using expansive agent
was less than that of conventional concrete with high water-to-cement ratio for the same
dosage of expansive agent. And the insufficient expansion resulted in crack after the
specimen was dried. It seemed that the efficiency of expansive agent was reduced on the
application of SCC, due to the very low water-to-cement ratio. It was also found that the
expansion characteristics greatly differ depending on curing method and then the influence
of curing method on SCC using expansive agent was studied. From experimental result, the
difference in the influence on expansion under water- and sealed-curing was very clear.
On the other hand, the influence of the drying-curing on the expansion was not so clear
compared with the sealed curing. It was revealed that the necessity for water in SCC using
expansive agent was higher than the conventional concrete. Besides, the dosage of expansive
agent for SCC under sealed curing condition had to be increased in order to achieve the
enough expansion to prevent crack.

As the influence of coarse aggregate, when same amount of expansive agent was employed,
the expansion strain increased as the amount the coarse aggregate increased, though coarse
aggregate was regarded as the resistant force to axial expansion. It was explained by the
increase of the ratio of expansive agent to total powder (E/(C+E)). As the volume of coarse
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aggregate increased, the ratio increased at the same time when same amount of expansive
agent was employed.

Limestone powder was employed to be the countermeasure to enhance the efficiency of
expansive agent. From the experimental result, replacing cement with limestone powder was
proved to be contributive to the compensation for the shrinkage and crack was not occurred,
although the drying shrinkage might be increased. In the case of the utilization of limestone
powder, the expansion strain for the same dosage of expansive agent was increased due to
the increase of the efficiency of expansive agent. And the dosage of expansive agent to
achieve the same expansion with the conventional concrete was reduced as well. That is to
say that the shortage of water in SCC using expansive agent can be solved by the utilization
of limestone powder. Onthe other hand, the compressive strength was reduced as the
replacement ratio of limestone powder increased.

The expansion characteristics of SCC using expansive agent under multi-axial restraint were
experimentally investigated. The mutual effect of restraint and expansion in perpendicular
directions was clarified. Not only the axial expansion but also the expansion in the other
two directions was reduced when the restraint was installed in the axial direction. In
another word, the expansion was reduced in all the directions; even the restraint was only
installed in one direction. The friction occurred between coarse aggregate and mortar was
set to be the hypothesis to explain the mechanism and proved by mortar and paste experiment.
Moreover, the friction concept was reflected to the friction between expansion and tension
elements in three-dimension composite model. And the friction coefficient, the ratio of
the friction to normal stress on the interface of expansion and tension elements, was decided
by the experimental results.

Three-dimensional composite model of expansive concrete was proposed to estimate the
expansion of expansive concrete based on the existing one-dimensional composite model by
taking the mix proportions, curing methods and degree of the restraints into accounted.
In the three-dimensional composite model, concrete was regarded as a composite material
of three types of elements: expansion element,tension element and compression element. The
concrete was divided into seven elements and the restraint of steel was expressed as the
external restraint. By using the multi-axial restraint experimental result and the friction
concept, one-dimensional composite model was expanded to three-dimensional one. And the
friction between the expansion and the tension elements was calculated by the multiplication
of friction coefficient and the normal stress of lateral direction. The friction coefficient
was defined as the character of the interface of expansion and the tension elements and
assumed to be constant. In addition, the new determination method for the length of expansion
element was proposed. The length of expansion element was defined by the volume distribution
of each component material by the mix proportion. And the potential expansion was assumed
as the character of expansive agent under the specific curing method. By using the parameters
decided above, the potential expansion could be estimated from the one-axial restraint
experimental result. And then friction coefficient could be estimated by the multi-axial
restraint experimental result. By the input of the parameters decided above: friction
coefficient, the potential expansion, the length of expansion element, restraint steel
ratio, Young' s modulus and creep coefficient, the expansion with the same expansive agent
for the different mix proportion under multi-axial restraint condition could be predicted.
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A Study of Structuring of New Management System for Local
Government in Japan
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WOWOoW
The TV industry strategy with the use of the internet community
and Keitai WOWOW initiative in the digital era
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New Start-up Business Model for the recent fundamental Changes
“Cross-Boarder Inter Preneur”

20

36




Jeffry A Timmons

1 5 1 10
World Economic Forum Global Competitiveness
2004

Richard Cooper

Cross-border Inter-Preneur

37



Combine & utilize “Resources” on World-wide basis
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