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A toy model for jam transition in
one-dimensional traffic flow based on a
minimum operation hypothesis

Akihiro NAKAYAMA (Fac. of Sci. Tech.)

We propose a toy model for the free-jam transition in
one-dimensional traffic flow based on a hypothesis that drivers
behave to minimize their operation. The phase diagram and
properties of free-jam transition resemble those obtained by the
optimal velocity model. In this approach, we can interpret
properties of transition by the change of potential energy-like
quantity.
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Preliminary Research on the Folding Analysis Method Based on Generalized Inverse
for Origami Structures

Tianhao ZHANG"

Abstract
Origami have shown the potential to function as morphing structures owing to its foldability and deployability. Therefore,
origami is expected to be applied in various engineering fields, including architecture. Though the various studies have been
conducted on rigid origami in order to apply origami into practical use, it is still not easy to realize it in architectural field. The
most crucial problems are gravity and material thickness. In this paper, we propose a folding analysis method based on
generalized inverse matrix for origami structures. It is notable to mention that our approach can successfully consider 2 main
tasks aiming to simulate the folding procedure of the origami structure for architectural engineering: (1) gravity and (2) thickness
of the material. Firstly, the essential action of gravity in the usage environment in the architectural field is realized by our
kinematic simulation method based on the nodal coordinates. By directly introducing the external nodal forces, gravity can be
simulated as knowns. To this end, the folding process origami structure under gravity can be simulated with solution space
spanned by the null space of elastic deformation using generalized inverse theory. Secondly, the thickness of the origami
material can be considered simultaneously by offsetting the hinge lines out of the surface plane. As a result, the numeric model
of'the thick origami is established with kinematically indeterminate frames as rigid bodies connected with hinge lines in different
heights in fully deployed state. To demonstrate the newly proposed methodology, simple examples for both zero-thickness and
non-zero thickness models are carried out and proved that our approach is able to analyze the folding process of thick origami
structures concerning gravity. In addition, based on the numeric example, the accuracy and the efficiency of the proposed method
is discussed. Comparing to the previous kinematic analysis method, our approach shows advantage in consideration of gravity
and thickness simultaneously with relatively lower computational cost. Though it is also possible to use the finite element
method to track the behavior of the combination of elastic deformation and rigid body motion, the problem of increasing the
number of unknowns and high calculation costs arise. However, our method successfully avoids such problems because the

three-dimensional elements do not need to be finely divided.
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Fig. 6 Nodal force and boundary condition
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Fig.8 Center of gravity
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Development of Active-manual for Autonomous and Driver Assist System
(Proposal of Proficiency in System and its Relation to Cognition)

Hitoshi SOMA", Naoki NISHIMURA?

Abstract

Automobiles equipped with driver assist systems are becoming widespread in order to prevent traffic accidents. The

amount of information related to safe driving provided by the manual is increasing, and the driver cannot properly process

information, causing an accident. By providing appropriate information to various drivers, it may be possible to give the

drivers a correct understanding and guide them to the proper handling of the driver assist system. We will develop an

active manual that dynamically changes according to the driver, instead of providing uniform information using a paper

manual. To develop an active manual, it is necessary to detect the driver's ITS proficiency and to generate and provide

appropriate quantity and quality information to the driver. In this paper, as the first step, we propose a method to detect and

classify the driver's ITS proficiency. First, we show that there is no difference in understanding between beginners at ITS

and experts at ITS due to the politeness of explanations and instructions, and that experts at ITS tend to misunderstand

information due to stereotypes. Next, we define a new index called proficiency comprehension and propose a method to

classify various drivers into proficiency comprehension "high", "medium", and "low".
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MOV = a T VAR THEL TS, ZhHDI &N
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Fig.2 Manual in accordance with operating instructions of Japanese Industrial Standards
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Table 3 Total score of each proficiency itsms

WeBRE A B C D E F G H 1 J | A
E B AR 100 75 | 100 75 75 50 25 0 0 0 100
~ == 7 VMR 0 0 30 0| 100 30 30 | 30 | 100 60 100
JHREBR AR 80 | 74| 8 | 42| 82| 36| 34| 30| 20| 20 100
PR REER AR 84 | 81 84 | 84| 84| 84| 63| 81 84 84 120
PREBR AR 61 67 67 64 67 61 63 58 61 58 100
ATERE 28 | 28| 40| 28| 31| 28| 28| 31| 28| 28 40
A 353 | 325 | 407 | 293 | 439 | 289 | 243 | 230 | 293 | 250 560
JIEAE 3 4 2 5 1 7 9| 10 5 8
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FEREEMIRREIE, A L X B a—OfERND, 120 45
MR TCRHET 5. BT VA1 TO2RIOETE, £
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A toy model for jam transition in one-dimensional traffic flow

based on a minimum operation hypothesis

Akihiro Nakayamal

Abstract

We propose a toy model for the free-jam transition in one-dimensional traffic flow based on a hypothesis
that drivers behave to minimize their operation. The phase diagram and properties of free-jam transition
resemble those obtained by the optimal velocity model. In this approach, we can interpret properties of
transition by the change of potential energy-like quantity.

1 Introduction

The optimal velocity (OV) model is one of the most
successful dynamical model for one-dimensional
traffic low.?>? In this model, cars are expressed
by particles which obey Newton’s equation of mo-
tion. Each car maintains an optimal velocity which
is decided by its headway. The model shows that
free flow becomes unstable and transits to jammed
flow if the car density exceeds a certain critical
value. The free-jam transition is understood as a

kind of dynamical phase transition.?)%)

The OV model has two features which are
thought to be essential in order to cause the jam
transition. One is the forward-backward asym-
metry. FEach driver looks at the preceding car
and not the following car, that is, the law of ac-
tion and reaction is not satisfied. It is known
that there is no jam transition if the interaction is
forward-backward symmetric.”) The other is that
the model describes a dissipative system and the
energy is not conserved. Cars gain energy from
gasoline when they accelerate or move, and lose
their energy when they decelerate. Such motion
cannot be expressed by any conservative system.
The OV model, related models, and their prop-
erties have been investigated in various points of

view.:7)

On the other hand, typical phase transition in
condensed matter physics is understood as a cre-

ation of new ground state by changing parame-

ters. In ordinary cases, such systems are described
by Hamiltonian, that is, as conservative systems.
Such a simple interpretation is not possible for the
OV model. In some works, authors derive the
modified Korteweg-de Vries equation from the OV

:8):9) Jam clusters

model in a certain condition.?)
can be expressed by kink solitons. The soliton sys-
tem is conservative but these are special cases. It
is difficult to interpret the jam transition as the

change of ground state.

In this paper, we propose a toy model for traffic
flow in a finite system, for example cars on a cir-
cuit, to reproduce a similar transition to the jam
transition. The jammed flow in a finite system
becomes stationary after sufficient time. Because
jam clusters move with an identical velocity in such
states, the pattern of headway profile is unchanged.
Then the profile is static if we move with the same
velocity as the jam cluster. When we concentrate
on this profile, the system can be expressed by a
conservative system. The purpose of this work is
to reproduce a similar transition to the jam transi-
tion based on a conservative system, and to serve
an interpretation of the jam transition by a resem-
blance of the ground state energy. For the model
building, we put a hypothesis that drivers behave
to minimize their operation and the lowest opera-
tion state is realized. This hypothesis is a resem-
blance of the action principle. In this paper we
treat the minimum operation as the correspondent

to the minimum of energy.

D Faculty of Science and Technology, Meijo University
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The paper is organized as follows: In Section 2
we briefly review the properties of OV model. A
new model is presented in Section 3 and its linear
analysis is carried out in Section 4. We numeri-
cally calculate ground states and show the phase
diagram in Section 5. Section 6 is devoted to sum-

mary and discussion.

2 Review of OV model

In the OV model, each car obeys the following

equation of motion.

dej diL’j
e —a|vin - 4. 0
V(h;) = a[tanh B(h; — b) + ], (2)

where z; and h; are the position and headway of
jth car respectively. The index j + 1 represents
the preceding car and h; = xj41 — ;. V(h;) rep-
resents the optimal velocity and the parameter a
is called sensitivity. Both V and a are supposed to
be common to all cars. Then the free flow is equal
to the homogeneous flow.

The model shows that free (homogeneous) flow
becomes unstable in a certain range of density and
transits to jammed flow. The stability condition of

free flow is known to be
a>2—— (3)

where hg is the initial headway common to all cars.

(@)

] ®)

velocity

headway car index

Figure 1: (a) Headway and velocity of cars in jammed
flow. Points A and B represent the state of cars in high
and low density regions in jammed flow respectively.
Point H indicates the homogeneous flow at ho = b. (b)
Profile of headway distribution in jammed flow. hp,;,
and hmax represent headways in high (A) and low (B)
density regions respectively.

Figure 1 shows (a) the motion of all cars in

headway-velocity space and (b) the profile of head-

way distribution in jammed flow. The point H in-
dicates the homogeneous flow with hg = b. The
jammed flow consists of high and low density re-
gions, where cars move at a slow and high speed
respectively. States of cars in such regions are ex-
pressed by points A and B in Fig.1(a). The motion
of cars which exit the high density region and en-
ter the low density region is expressed by the curve
from A to B and vice versa. Then the motion of

cars forms a limit cycle in Fig.1(a).

stable

Figure 2: A illustration of the phase diagram in the
OV model. Solid curve represents the neutral curve for
the stability of free flow. Point C represents the criti-
cal point of instability of the free flow. Dashed curve
represents the coexisting curve. The jammed flow is
stable inside the dashed curve, and both flow are sta-
ble in the region between two curves, which is indicated
by “bistable”.

Figure 2 shows a typical phase diagram of traf-
fic flow expressed by two parameters, headway and
sensitivity (see for example Ref.[3]). The free flow
is stable outside of solid curve expressed by Eq.(3).
The jammed flow is stable inside the coexisting
curve represented by dashed curve. Therefore both
free and jammed flows are stable in the bistable
region. The free-jam transition at hyg = b (C in
Fig.2) is a kind of the second order phase transi-
tion.®) When we decrease the sensitivity parameter
a across the critical point C, the size of limit cycle
in Fig.1(a) continuously increases from zero. On
the other hand, the transition at hg # b is a kind
of the first order phase transition. When we de-
crease a across the neutral curve at hg # b, a limit
cycle with a finite size appears. When we increase
a across the coexisting curve, a limit cycle with a

finite size disappears.

3 Minimum operation and Model

We construct a model based on a minimum oper-

ation hypothesis. The hypothesis consists of two
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assumptions:
(1) Each driver adjusts headway to that of the pre-
ceding car. When both headways take the same
value, that is, h; = hj41, the driver has to do noth-
ing. This property can be expressed by a spring-
like potential between h; and hji1.
(2) Each driver adjusts headway and velocity to
those expressed by the OV function (2). A mini-
mum operation hypothesis suggests that the driver
avoids the steep region of the OV function. In such
region, the driver must change a large mount of
velocity for a small deviation of headway. This
property can be expressed by a potential which is
proportional to the derivative of OV function.
Under these assumptions, we can expect that
the driver behaves to minimize the following po-
tential.

o 1
Y kb —hy)?, (4
COShQ(hj_b) +2 ( J+1 .7) ( )

where k is a free parameter and we put § = 1 for
simplicity.

In our model, the headway h; is chosen as a
dynamical variable instead of position x;. Obvi-
ously, the OV model also can be written only by
headway h;. We consider the finite system, and
suppose 1 < j < N, where N is the number of cars
and the (N + 1)th car is equal to the first car.

We concentrate on properties of the jam pat-
tern as shown in Fig.1(b). In our model, the
free flow is just the homogeneous state h; = ho,
and other states h; # hg are considered to corre-
spond to jammed states. We investigate properties
of these states, and find the condition where the
homogeneous state becomes unstable in a certain
range of parameters and a resultant phase diagram
resembles that of the OV model.

The total Lagrangian of the model is

E:]ﬁ;{; (ngf—zf}—w, (5)

¢ = hj—hoN, (6)
j=1

=z |

where ) is the Lagrange multiplier and ¢ is the con-
straint corresponding to the fixed circuit length. hg
represents the mean headway and therefore the cir-

cuit length is given by hoN. Other parameters, for

example the mass of a car, are omitted for simplic-
ity. U is given by Eq.(4). Here we note that the
model has forward-backward symmetry. Though
the potential (4) seems to be asymmetric with re-
spect to j, the summation for j = 1,..., N in Eq.(5)
restores the symmetry.

The equation of motion is

thj —9 Sinh(h]‘ - b)

dt? acoshg(hj -b)
+ k(hj.;.l — th + hj_1) - A\ (7)

From the sum of Eq.(7) for all j and the con-
straint (6), we obtain

N .
o:mZM—NA. (8)

Then Eq.(7) becomes

d?h; sinh(h; — b)
=2 . +k(hjy1 —2h; +hj_
dt? acoshg(hj —b) (k1 ! 1)

20~ sinh(hy, — b)
N 2= cosh®(hm —b)’

9)

4 Linear analysis

We investigate the linear stability of the homoge-
neous state h; = hg by substituting h; = ho + y;,
where y; represents a small disturbance. The lin-

earized equation is

d2y;
WZJ = 2aA(ho)y; + k(yj+1 — 2y + yj-1)
2 N
= 5y Alho) > Yms (10)
m=1
h?(ho — b) — 3sinh?(ho — b
A(ho):cos (ho — b) — 3sinh”(hy ) (1)

cosh®(hg — b)
When we consider mode solutions
o
Y;j = exp {%j - iwnt] , (12)
Eq.(10) reduces to
—w? = 2aA(ho) + 2k[cos(2nn/N) — 1],  (13)

because Zj e?™mi/N = (. The solution w, of
Eq.(13) is real or pure imaginary depending on pa-
rameters.

Here we define the stability of the mode as its

amplitude not blowing up and remaining constant
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like a harmonic oscillation. Then the stability con-
dition is given by

CkA(ho)

k> 1 —cos(2mn/N)’

(14)
The graph of Eq.(14) in (hg, k)-space resembles the
shape of Fig.2 which is drawn in (hg, a)-space (see
also Fig.9). As for the linear stability, the result of
our model is similar to that of the OV model.

Here we note that the condition (14) explicitly
depends on the system size N. The jam transi-
tion appears only on a finite size circuit, and dis-
appears on a infinite size circuit by taking the limit
N — oco. In the OV model, the traffic jam has a
quite universal feature and occurs in any size of
system.'0>11) This is the first difference between
our model and the OV model.

5 Numerical calculation

Numerical calculations are necessary to determine
what state is realized in the unstable region of ho-
mogeneous state. We expect that the state with
lowest energy, which is the minimum of the poten-
tial U, is realized. We choose the steepest descent
method and numerically find the state correspond-
ing to the potential minimum. In numerical calcu-
lations, parameters are chosen as a = 0.01, b = 2.0
and N = 100.

6 k=0.01
5
k=0.1
4 k=05
=8 k=3.0
g
22 k=6.0
3
2 1
0
-1
2

0 10 20 30 40 50 60 70 80 90 100
index j

Figure 3: Solid curves represent profiles of headway
for £ = 6.0, 3.0, 0.5, 0.1, and 0.01. Other parameters
are set to a = 0.01, b = 2.0, and N = 100. h; = 2.0 in
the case k = 6.0.

Figure 3 shows profiles of headway distribution of
final states. Numerical calculations are started
from the initial state h; = 2 4 0.01 cos(275/100),
and are carried out for sufficiently large steps. The

profile at k = 6.0 and those at other k correspond

to the homogeneous state and jammed states re-
spectively. Profiles for jammed states depend on k,
that is, the number of unstable modes. For k = 3.0
only one mode (n = 1) is unstable, but for k¥ = 0.01
many modes (n = 1,...,25) are unstable. Then we
consider that jammed states are characterize by

the amplitude of headway fluctuation.

Here we note about negative h;. We may
change the parameter b or modify the potential
U to require h; > 0. However we permit the exis-
tence of negative h; because we concentrate on the

transition structure in this paper.

(a)
(b)
(c)

headway h;
[T R SRR A NS Y

0 10 20 30 40 50 60 70 80 90 100
index j

Figure 4: Solid curves represent profiles of fi-
nal states for three initial states: (a) h; = 2 +
0.01 cos(27j/100) which is the same as Fig.3, (b)
h; = 2 4 0.01cos(4wj/100), and (c) h; = 2 +
0.01 cos(875,/100).

By choosing the initial state of numerical calcula-
tion, we can find other final states. Figure 4 shows
the final states obtained from three different ini-
tial states. Obviously the amplitudes and profiles
of headway distribution depend on the initial con-
dition, but those in the OV model do not depend
on the initial condition. This is the second differ-

ence between our model and the OV model.

Three final states in Fig.4 correspond to local
minima of the potential U. The state (a) has the
global minimum value U = 0.08694, and there-
fore states (b) U = 0.16521 and (c¢) U = 0.31595
are metastable states. The number of metastable
states increases as the number of unstable modes.
For k = 3.0, there is only one unstable mode and
there are no metastable states. In fact, all initial
states except for a few states, which correspond to

saddle points, reduce to the final state of Fig.4(a).
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Figure 5: Each mark represents the amplitude of head-
way profile for each value of £ within 3 < k < 6 at
h = 2.0. Dashed line represents the line of zero ampli-
tude.

Figure 5 shows the amplitude of headway profile
at hg = 2.0. We calculate the amplitude of final
state by starting from the homogeneous state for
3 < k < 6. The amplitude continuously decreases
to zero, when the parameter k approaches to the
critical value. The result shows the critical value
exists in 5.06 < k < 5.07, which is consistent with
the critical value k = 5.068 obtained from Eq.(14).
Figure 5 indicates the transition at hy = 2.0 is

similar to the second order phase transition.
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Figure 6: The amplitude of headway profile at h = 2.5.
Cross and circle marks represent the amplitudes of fi-
nal states starting from the homogeneous state and the
jammed state respectively. For reference, dashed and
dotted lines connecting cross and circle marks are also
drawn respectively.

Figure 6 shows the amplitude of headway profile at
ho = 2.5. Final states starting from homogeneous
states are represented by cross marks. The homo-
geneous states are stable for £ > 1.44 and are un-
stable k < 1.43, which is consistent with the linear
analysis. Linear analysis indicates that the transi-
tion from the homogeneous state to jammed state
occurs at k = 1.433 for hg = 2.5. Final states start-

ing from jammed states are represented by circle

HIRREE P T2 7EH s No.65 2025

marks. The jammed states are stable for & < 1.90
and are unstable £ > 1.91. Both states are sta-
ble in the range 1.44 < k < 1.90. The existence
of gaps of amplitudes at the transition point indi-
cates that the transition at hg = 2.5 is similar to

the first order phase transition.

0.82 | homoégznergﬁg --f- -
0.80 |
0.78 | °
0.76 |

0.74

0.72

0.70

13 14 15 16 1.7 18 19 20
k

Figure 7: Values of the potential U of homogeneous
and jammed states in the range 1.3 < k < 1.9.
Dashed line represents U of the homogeneous state for
k > 1.433. Black circles represent U of jammed states.

We estimate values of the potential U in the
bistable region. The transition between homoge-
neous and jammed states can be understood by
the change of potential minima. Figure 7 shows
values of the potential U for 1.3 < k < 1.9. The re-
sult shows that jammed states have lower energies
and therefore homogeneous states are metastable
for £ < 1.8. Inversely, jammed states become
metastable for £ > 1.8.

0.80 | k=1.7

k=1.6
0.79

U

k=1.5

0.78
k=1.4

0.77

00 02 04 06 08 10 1.2
amplitude p

Figure 8: Solid curves represent potential U for k =
1.4, 1.5, 1.6, and 1.7. U is calculated for the state
hj = 2.5 4+ pcos(2rj/N). Two local minima (p = 0
and p # 0) exist at £k = 1.5 and 1.6.

Numerical calculations show that headway profiles
of jammed states are not equal but close to the
shape of h; = hg + pcos(2rj/N). By supposing
this form as the headway profile, we can draw the

shape of potential as a function of the amplitude
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p of headway profile. Figure 8 shows the change
of potential form for 1.4 < k < 1.7. We can
find that a local minimum with p # 0 appears at
k = 1.6, and the local minimum becomes the true
minimum at & = 1.5. Simultaneously the homoge-
neous state (p = 0) becomes metastable. Because
the true jammed state is not exactly expressed by
hj = ho+pcos(2mj/N), the appearance and disap-
pearance of local minimum occur at different val-
ues of k from those in Fig.7. But the change of
potential explains why the first order-like transi-

tion occurs.

stable

1416 18 2 222426
headway hy,

Figure 9: The phase diagram in our model. Solid
curve represents the neutral curve (Eq.(14)) for the
stability of homogeneous state. Black circles represent
points where jammed states are stable and dashed lines
connect them. Because the jammed state is stable in-
side the dashed curve, both states are stable between
two curves, which is indicated by “bistable”. The
bistable regions clearly exist for ho 2 2.4 and ho < 1.6.

Figure 9 shows the phase diagram obtained by nu-
merical calculation and the linear analysis. We
can clearly see the bistable region for hy 2 2.4
and hg < 1.6. On the other hand, it is difficult
to confirm the existence of the bistable region for
1.6 < k < 2.4. Numerical calculations suggest that
the transition is second order-like in this region.
This is the third difference between our model and
the OV model, where the second order transition
exists just on the critical point.

Except a few points, the properties of the phase
diagram in our model resemble those of the OV
model: the second order-like transition at the crit-
ical point, the existence of the bistable region out-
side the unstable region of the homogeneous state,
and the first order-like transitions in the bistable

region.

6 Summary and Discussion

We constructed a toy model which shows a similar
transition to the jam transition. The phase dia-
gram resembles that of the OV model. The tran-
sition between homogeneous and jammed states
is the second order-like transition at the critical
point. Transitions where parameters are far from
those of the critical point are the first order-like
transition. There is a bistable region where both
the homogeneous and jammed states are stable.
In this model the transition between homogeneous
and jammed states can be interpreted by the cre-
ation of a new ground state which is similar to
condensed matter physics.

To construct the model, we proposed the min-
imum operation hypothesis. This hypothesis ex-
presses a psychological characteristic of drivers,
and the characteristic is replaced by the mechani-
cal effect, that is, the potential energy expressed by
headway. The dynamical variable h; has a realistic
meaning and is interpreted as headway fluctuation
in traffic flow. However the potential has no evi-
dence in real traffic at present. It is an idea to build
a traffic model of a conservative system. The in-
terpretation of this model and the correspondence

with the OV model will be investigated in future.
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Influence of Catchment Size of Agricultural Reservoir on Flood Runoff Control Effect

Koharu IWATA"Y, Morihiro HARADA ?

Abstract
It is hoped that existing agricultural reservoir will be utilized as stormwater runoff control facilities for "watershed flood
control." When constructing a new stormwater retention reservoir, the storage capacity is determined in relation to the area of
the catchment, based on design guidelines. However, because agricultural reservoirs were built in the past for irrigation purposes,
the catchment area, the storage capacity, and the drainage devices vary by reservoir. As a first step in evaluating the flood control
function of agricultural reservoir, in this paper investigated the relationship between the catchment area and the runoff control
effect of the reservoir. In the analysis, various catchments areas were set for a model of a single reservoir, and the effect of

catchment area on runoff control was examined by comparing the reduction process from inflow to outflow in the reservoir.
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Evaluation of Bond Strength of BFRP Sheets Considering Flexural Cracks
at the Origin and Surrounding of Debonding

Misato TOYAMADD, Kentaro IWASHITAV

Abstract
Basalt fibers, which have characteristics such as a high rupture strain of over 3% and a linear expansion coefficient similar to
that of concrete, has attracted attention as a reinforcing material for RC structures. However, there are still fewer studies on FRP
using basalt fibers (BFRP) compared to common materials such as CFRP and AFRP, and there is currently no sufficient
consideration as to whether guidelines that are mainly targeted at CFRP and AFRP sheets, such as JSCE Guidelines, can also
be applied to BFRP sheets. An interfacial fracture energy (Gy) between the FRP sheets and concrete, which is used to determine
the debonding of FRP sheets, is an important factor. In a previous study, the authors performed a double-lap shear tests and
experimentally established that Gy when using a BFRP sheet is similar to that when using an AFRP sheet. However, these tests
were aimed at interfacial debonding caused by shear stress concentrated at a flexural crack, and there was insufficient
consideration of surrounding cracks. In this study, G, was calculated using data from previous bending tests of RC beams

reinforced with BFRP sheets, considering surrounding cracks. As a result, it was experimentally shown that values equivalent

to the safe value indicated in the JSCE guidelines could be obtained even when BFRP sheets were used.
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Table 1 List of specifications of RC or concrete beams strengthened with BFRP sheets.

Reference | No. Span of the | RC beam or | BFRP width and | Number of BFRP | Compressive
beams (mm) | concrete beam thickness layers and the amount | strength of the
of BFRP sheets (kN)* | concrete(N/mm?)
4) RC-S1800 1800 RC beam 150mm,0.22mm 1 layer: 2970 427
thickness /1 layer
5) NRC-S1800-1 | 1800 Concrete beam | 150mm,0.256mm | 2 layers: 3456 23.0
NRC-S1800-2 thickness /1 layer
NRC-S1800-3
6) RC-S300-1 300 RC beam 100mm,0.414mm | 1 layer: 3726 4277
RC-S300-2 thickness /1 layer
RC-S300-3
*The amount of BFRP sheets means Young's modulus multiply cross-sectional area of those in this study.
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Fig. 1 Detail of RC-S1800 specimen.
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Fig. 2 Detail of NRC-S1800 specimen.
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Fig. 4 Load-displacement curve (RC-S1800, RC-S300).
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* The dotted line indicates the position of the flexural crack that caused the BFRP debonding.
Fig. 6 Strain Distribution of BFRP Sheets (RC-S1800, RC-S300).
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Fig. 7 Interfacial fracture energy (G;) (RC-S1800, RC-S300).
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Applicability of Environmentally Friendly Concrete for Use in Interlocking Blocks

Naoto KONDOV, Ryuzou KAMISHITAY, Phuong DAO THI?, Yasuhiro DOSHO?

Abstract

Currently, the active use of ground granulated blast-furnace slag as a cement substitute is being promoted as part of carbon

neutrality initiatives. In addition, using recycled aggregate concrete is encouraged to support resource recycling. In previous

reports, environmentally friendly concrete with alkali activated materials (AAM), in which ground granulated blast-furnace

slag and alkaline activator act as the binder, along with low-quality recycled aggregate, can be applied to the pavement

subgrade. Urban areas, especially the Tokyo metropolitan, are implementing pavement heat island countermeasures to combat

the issue of summer heat. This study investigated the applicability of environmentally friendly concrete with AAM for use in

interlocking blocks to reduce the increase in road surface temperature. The results revealed that this environmentally friendly

concrete met the flexural strength quality standards and effectively reduced the increase in road surface temperature, thereby

confirming its applicability for use in interlocking blocks.
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3) AWRTFE TR EANE TR B L (T5) 3) Prof. Dept. of Environmental Technology, Meijo Univ., Dr. Eng.
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BRERERI > 7)) — b0y —uy X770y 7~k HIRREE P T2 7EH s No.65 2025

EAIZED AAM, R AIC NUJIS R 5210)% v 7=, 0 KA O LT

7B, ATEMAN T LARGERHIHRAET D REIEY T, TH [ N GGBES
FRARERLIE Ca(OH), 23 61.6%, CaCO; 72 38.4% Th 5. B (g/em’) 3.15 2.89
2
WAL, Ravs )= boRIpFRRay 7y LRI 00 440
— MRABLPE L, RC409% RS Lo, FHANCHR g 1% (h-min) 2-03 -
MLZ Tmm ORBEDVCLDARL, Smm SO f'ﬁ%ﬁﬂ;-gim 3§1 -
| as Y -
FAMEMRLS) I LTV 40~5mm OFAEHEH (RCG) [E* 3d/ 300 .
% HUYE 7 R e -
LT (N/mm?) 7d 45.1 -
FEBH OREIL, RCG IR DBLE Z S5 B, oo S :
RLS (AHEZME LCW5. Wk, gk, i PR peg 393 x
Wk, RHMEIL, RCG, RLS & 17 JIS A 5023 [ @;%g;;gﬁg/ﬁﬁ L ¥
BAOILs Y — NATERH L OREREE LS. (L %) Rk 2.5 0.8
B, DT LT Y ST AN o ENSD 0.57 0.53
iio RCG 'i’/ 71V 2V T RO JZZDE)?(;FAE e X 0o
E) ThdH. EAEMIE, N, GGBFS, A %, #iEEK 7 v —fEH(%) - 97
WZIE EAKGE K E V2. o e po g Al 7 H - 72
= @ )ﬁ KA B g - 99
’ b 91 A - 108
22 EA
KAWL 71y 7 BRLOEROB A A, #5112 #3 BHOFELE
BRI T A7 7 v MRS OB GIEE R L OWE %2R G RER T 1A RLS[RCG
.RCG TR FED JISAS023 BE A & RC-40 DHE HORLIE E (g/cm’®) JISA 1109 1.99]2.26
f IARLE ., i = ja[: WK (%) JISA 1110 12.5] 6.0
il LW Z &b, MEHR(s/a)d L OHAKE FLREE(F.M.) JISA 1102 3370 6.67
L AP FAEE(%) JISA 1104 65.8] 62.8
. RLHIE R (%) JIS A 5005 573| -
MILT =7 TR (%) JIS A 1103 8505
IL7vvyZ7 & LT, Nol-AlZFEEMICN 2 izt 5@“:%%%;{% JISA 1154 0.01]0.01
" . . . 400kN FEHEE (%) BS 812-110 - 221
WHO=a 7Y —F, No2-A 1T N OfREfE LT T0% R I (kN) BS S12-111 187
GGBFS ZfiH L, ZOWBIEKBEMEAREST H7201T, 90 38D PR (%) JISA 1121 - [225
KEE(E AV M E Bl b5 A &R, ket ZETECH) - ST A
LE(W/B)IE 35%8 KL TN 41%0D 2 Kk #EL U7z, HAATK R B 0] 0
ALDIZED, Nol-A Tt 164kg/m’, No2-A Tl — IC) 8 8
A o g ALY JIS A 5021 /& B
175 kg/m®* & L7z, Wb HIEX T 71X 8+2.5cm, (mass%) E 0] 0
BEEZE R BT 4.5 1.5% L Uiz, {LFIRMFIC VLTI, g 8 001
FVERE AE BUKAI(SPYIAR U W VR iSRG, 22K P 09 2.1
EPREH ALY D O U BE A RIEA Ao REE TAP ) TV B OSHE [ISAS021 fEED] - [ A
P 2 2.
(2) AR
FpE LT, No.l-BIZNo.l-A L[k 27 ) — 2Ly — R
F 1AM v
fil AR fiikea S RC-40 : 40~0mm
FHAEARE RLS 5mm LI
MG RCG 40~5mm
j‘.%;'ﬁ A7 718K | GGBFS JIS A 6206 458% + Tmm HEE.5 5
RN AN
T Ao N JISR 5210
7 V7 ) R A A [ERS  KBEALY T L v v
oKIEK W -
ETERE AEBUKA] | SP | AU IR RIS >40mm RLS : <5mm RCG : 40~5mm
o Lz P L= Y[y D
=4 =M Bk 7z
R R A | Tl o R A | B AR OMES a
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F4 IL 70y rBIOEROE S

st | No W/B da  |A EHRR ﬁfgi(kgmﬁ) {LEAIR TN (Bx %)
(%) (%) (%) W N GGBES +— RLS |RCG| sP Ad
[ LA 41 44.4 } 164 | 400 } _ | 661 | 885 | 1.0 0.01
e v N 500 | 138 | 175 - 431 60 | 6721720 1.0 | 001
1-B 41 444 - 164 | 400 - ~ | 661 | 885 | 08 0.01
T 2B 35 50.0 138 | 175 ; 31 69 | 672 | 720 | 15 0.01
3-B JISA 5371 ft)2E B
4B BRIJET A7 7V FRE
TS BRET AT 7V MEEYORAMER I OWE
M EH%) TATZ 7R | BE PEES LETEE 7 u—{H
6 TR |1 ohefi | Wb MEW | A% (%) (g/em’) (%) (kN) (1/100cm)
32 22 30 10 6 57 2376 38 9.85 31
I, No.2-B (T No2-A &tk =>27U—1, No3-B %6 HRERIEE 35 - O ik
Wbkl & LT JIS A 5371 /@ E B OBE AT E Lz = I A EE g e
Y7 U— b, Nod-BIZHHAEL L TERET X7 7L b 25 T JISA 1101
SELA N AT T
BEWE iz, S JIS A 1150 s o [ LT
— ZERE JISA 1128
23 HREE, BRAEELUEENS LIt NISATLG
HBRTE A 35 L ORI EE % 6 loRT. £, BB B JIS A 1156 -
EWNEEE TIORT. arvs)— o7yt WS AR JISAS023 E— /i
n ,ﬁ ﬁw\iﬁ . %h;/wk il HEE  |JIS A 5371 BitiE
RO>B, AZT, AZrTT7w—, ZRE, BiL FERRSRIE BORE)ME SR o2 0 2e i o1
FRERIC OV T, RRECER MR 272010, %711%4‘% L
BELT 2N Sy F TR L, =22 ) — MR, PRSI Ee——
B ERREICHOWTIZ LB/ Ny FTEMLE. IL - ﬁﬁ%gi%mwﬁﬁZga;%f -
» =l [ JE [E Al il I ANES
Ty 7 OSVERKICR LT, No.l-A & No.2-A D J:%ﬁﬁ?f{ﬂﬁ%ﬁﬁ (JIPEA-TM-14'%) ?ﬁﬂiﬁ?ﬁ AL, Bk
EIZHOWTIE, HIFER L OEMRERBRZ, K =Y HIERFE 2.5 FRR
MEOWERIL, (RKE, W EIFRRERA2EmLU-. B . y
RLEE FRIIE IL 75y 2 OMREE LT, No.l-B, KT BRI
No2-B, No.3-B, No4-B D4l L 2 IREL O Ex — Say s TR
RER 5 DI ) B BE L. £/, BAEILE AR No T[No2|No TNo 2[No3No#
o e . N . A|l-A|-B|-B|-B|-B
R RET 510, W 710 L 5 Ui — R
OFBMEEONE L. &I, ERE T CORMEIR 2T T T a— Ol O ]0O]| O - -
ﬁ@‘jb\ é\/ - , E"ﬂ“—“’% i [==4 - . _ %ﬁ% O O O O - -
DR T 5 20, AN REERIR S L7 N
(1) B8 a7 —MNEE OO |]O | O] - -
TR ERBR oM EIL, IL 7 e v 7 o FmEIz iﬁﬂ:%ﬁﬁi O|lO]O|]O] - -
e 1o . Hh TR O | O - - - -
L AKX 3 ICHELTC, E 100mm, £ & 200mm, E X TEREaR e O 10O N N N N
60mm & L7-. BREAHEOLERE LT, FEAERERER %fjﬁ;% 8 8 ol I N
EFEHE LT BERIKIL, L7 8 5 7 BRIk & = 7 (1 T 15 To oo
£& 80mm X /& & 60mm D FIAEREIR) 2 BRI L, Bif#, Wi E R EE] - -||O]J]OJO]O

AT EM S £ CHEEYERR A Lo, dnT iR R B o et
W%, P E CREER A L. dEREIT VT
o7 H, 28 H, 91 HCTHEME L. 7ok, #HRIEK
BUIM o4& 4 EERL, 20 FEHEE L.
(2) PRk

PRAK RIS JOW EIFROMEAE, 18 100mm, £ &
200mm, EE 60mm & L7z, IL 7o v 7 @& IKT

% O REBEH

GGBFS OEFAEKENEIC X 2 BT 572012, 14
FEARER & [RRE, M7 B, 28 H, 91 A CTEML-. B
W%, FERERA L, PIEME O 24 REREIRTICIEE 105+
ST ORI NI, HER% IS H IR £ CmE L7 ek
TR BIFSRAZRIE L, 24 REfWMK L72tg, (K& % H
ELTe. JEMIL 4 >OEREOFEEMEE L, [ UH
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A AN THIE L.
(3) BEHIREE AP

B 1B A - SRR S0240 2 ML L C e
L7c. ENICTEREAZETEZHV, RN a7 (BEER
100mm X 5 & 60mm O FFEHEME) Z I L, 22
9ODT—HEREL, TOFHfEL L.

gt o 7ic Xk o Zm iR E o fl &1
JIPEA-TM- 140\ ¥ L CEWNRBR 2 £l L7-. BNR
BRIZEAR 5 2 7 (EAE 100mm X 5 S 60mm D FFE{E
A EERIL, [EREO MR ZIRE 3021°C, 8
KT 50E5%DEIR - [HMEEN T 5 RELL EERA L,
IL 7 ey 7R TRABE LW AELE 3021CIC
TR U2k N TC 1 B OIRAKEE R T D BIETH IR
28 HLAMRIZ SN L7z, No.4-B DFMIEEN 3 BEE%IC
01 CITRDEmIZIUEL LT 7% 3 BG4,
No.I-B, No.2-B, No.3-B DREIEE % Ak, BIETSH
2 \EFOMEL, EORBEE L. EHIT, BIRE
#a AR C CREREE T CO MR OE\ 2 FF M L 7.

A BRI 300mm X 300mm X 60mm D AR %
VY, RERANCEANR—RESE T CEAEZ LIERICE
Sh~EMR L, FEAO B S &R oAz
FRKIE 7K % WK (RS & 1000g/m?) L 7=, HIERERIX 2.5 FEf
FT 0.5 FFlEICEmREE Y —E7 T 74 DATD
B REEEFHICE D RE L, REEEFT A
2O & 3T OMIER, TOFHELE L.

3. EEER

31 Ly atik

£ 8IZT7 Ly v a IR BRAE R 2R T,
(1) A7 7B lOESR

SP %, FEAMERD 0.8~1.5%, Ad T 0.01%% R0
L7z, ZRhICkY, 2T 713 No.2-B Idiiie Lo
7oy, EREITEEMEREmE L. AT T e—
1% 21.5~30.5cm T& > 7=. GGBFS OB IL 5720
ST
(2) N AFEY &

BT ARE 8L, No.l-A, No.l1-B ® 2081~2119kg/m’
IZ%F L C, No.2-A, No.2-B IZ 2030~2107kg/m® & /& <

HIRREE P T2 7EH s No.65 2025

TR DEF B BT,
INEWZ iz kB,
3) =27 U— MNEE
a7 Y — MEEE, No.l-A, No.l-B ® 18°C, 28°C
\Z% LT, No.2-A, No2-B Tl 17°C, 25CTh -~ 7-.
No.1 (2% LT No.2 1%, A TiX 1°C, B Tix 3CHE<L 72
ST, MBS OB IR I 1T A S R o T,
723, No.1-B, No.2-B 2o\ T, EZEIC/ER L7
O, a7 U — MREREDIZR 7.
4) T EA &

WAL & H&IE, No.l-A, No.l-B, No.2-A, No.2-B
DETOFRET IS A 5308 OHHFMETH 5 0.30kg/m® LA
T &2 L7=. No.2-A, No.2-B iZ No.l1-A, No.I-B (2
LTINS ootz 2L, £2 X9, Nol DS
MTHDENOELHA A 130.02%TH DD LT,
No.2 OFEAM TH D GGBFS X 0.01%THDH Z LIk
5.

Zh X GGBFS OFEEMA N LD

32 EE

2 I H R B AE R A KNS il
REard. pB, EFEBREOa 7KL, SSomH
BT DAY 1.00 2 FlElo72Z &vh, fIEREK
093 & L CIEMEME A A L-. 72, a7 & ko
ERPHEM S HERMEEZ - L QN L b sE
fm&45.
(1) s PR

HETIREE (X, AR 7 B BRSNS No.1-A, No.2-A DU
FHLH JIS A 5371 OBLEE TH 5 3.0N/mm? LA | % i i
L7-.
(2) JEAETR

a7 ERIR O FEMFREE 1, M 91 BIZRB W THEUE
ETHD 17.0N/mm? i & L7 > 7. No.l, No.2 @
WL A 91 B E CTHRENHIMER Z R LTs b O
®, 17.0N/mm* A EOHEM A E Ligro7z. Zd
728, REHEHEDT-HIC, WB 2K SE 5 2 L T
MM ER T 52 D0, MERTOHERLE 2D
BABMHPOMEENLZ I - (FEAA—Z NS % ]
IREEALIZ LV, B S-S EHEEH PEHWD
FEORREMFTTOUERSD.

#£8 T L wa PRI S

No. | 27V 7 [ A7v77m— Ze K HNAmER |27V —MNRE]| HIHWEAEE
) (cm) (cm) (%) (kg/m’) (0 (kg/m’)
1-A| 10.0, 10.0 225, 21.5 4.1, 42 2119, 2081 18 0.12
2-A| 80, 7.0 22.5, 21.0 47, 49 2030, 2036 17 0.06
I-B| 55, 55 21.5, 21.5 42, 38 2096, 2109 28 0.12
2-B| 16.0, 17.0 30.5, 30.5 53, 45 2031, 2107 25 0.06

MOEMIEIERE : 1.1%
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33 Rk

4 4 (PR BB R A, X5 I b SRR R
BT
(1) PRk

BRAK BN, Ml 7 B TILIIS A 5371 OREETH D
0.15g/cm’® Ziifi )& L7225, #4in 28 H, 91 A TiHh~x I
KT MmN A B, BUEMEEZRE LR, 2
X, ZERRZ& B3 20 CIRRAKEE 1T e, B
KIDZEIZEDLDEEBEZLND. (RAMEE RS
H720IC0E, ZEROKE S ZEUICHET S ENE
FEELINTEY Y, KEHTO C-S-H 7ok
FEINL, ZhERaICEME 2= Ky T b
DT EMD W b & KRR OB I S 22
Bk, BRAKEIDE RN LEZbDEBZ LN,
) | L=

W B ERT, RKPEEIL ey 7 OFEMTH D 70%
PLEZE Lz T,

34  REEBELFING

B AN XD ERERS A 6 1Tnd. X7
(CENRBRIC X B IR EEmE AR R, T
1 IZEAARERBIR A RS, X 8 IS amiaillih &
LT, =TT 740 *T7OEEBIZL D HIERER
onY. £, M9 ICEmIREREANT, ERET
(2 & 2 BRI AR R &R T

(1) B

8.0

m7H 0O28H B91H

é 6.0 - JIS A 5371 EfE
Z
i 3.084 k
ﬁ% 4.0 '
5= e
= 20 -
0.0 -
No.1-A No.2-A
X2 ph TR R
20.0

m7H 0280 =91H  17.084 1

.. W7H 028H 8 OLH 1T0ULER
g 1S A 5371 BUEfE 7

1

No.I-A No.2-A
PURIIPEE L HE R S

—_

b

(=)
!

JE A8 578 B (N/mm?)
w o
> o

e
(e}
I

HIRREE P T2 7EH s No.65 2025

0.30
m7H 028H B891H
p0.25 |
§ 0.20 JIS A 537181 fE
en N
o 0.15 - / ____________ - OISJQU:I
%<
#® 0.10
0.05
0.00
No.1-A No.2-A
X 4 R EFRERER
______ m7H 028H 2910 700k k%
g IS A 5371 R EfE
7 JIS A 537 1HLEE
il
_1_]
=X
No.l-A No.2-A
X5 W b EREERE R
100
w—§
60 -
= :
é 40
20 _g l
0 .
No.I-B No2-B No3-B No4-B
B 6 BAEEHE RS
200 T
e F m ik Y
2150 | JIPEA-TM- oiEKZ L
£ 148 E
= B
=00 BN W X0YNE
B 50 f
i -
=, B
% 0.0
No.1-B No.2-B No.3-B

B 7 SEPNERERIC K 2 B R b ] e R R R

No.2-B

No.3-B
No.1-B

No.4-B
GHE 1 RO BREABINDL
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No| 0 #:f#% 0.5 1% 1 4% 1.5 4% 2 1% 2.5 % | 60°C
BETEE 29°C | Al 34°C | el 41°C | Bl 42°C | i 45°C | mEmiiE 46°C
1-B
EIRE 27°C | BEIRE 36°C | iR 36°C | @i 36°C | HmiiE 39°C | IEiiE 41°C
2-B
BERE 28°C | SR E 37°C | il 42°C | BEiaE 43°C | miRE 45°C | femii)E 48°C
3-B
BEIRE 35°C | miiE 43°C | HEIRE 49°C | mEiaE 53°C | &EEE 55°C | HREiakE 59°C
4-B]
10°C

K8 Y—FT7TFT AT DM

BIEEIE, No.2-B @ GGBFS Zf#i [l L /- BRBafd [ =
VI U— IR RE DT
(2) BEHIRE b H-pE

FEWNRBRIC X 2 B 50 R R R,
No.1-B, No.2-B [Z/12. T No.3-B % Lz & L CEfi L7=.
JIPEA-TM-14 OBLEETH HBRIET 27 7V MES
Wt LT 8.0°CLL E% No.1-B & No.2-B I &iifi /& L7223,
No.3-B [T e L7edro 7. F7=, No.2-BIXiE/KT 5 Z
& CHmIRE ERMHIEARE <A ELE. 2,
R RIIRASE S Z LT, TOMEICL W BRIGE
WEH D, BHEEROBEE AR ST ENTED
DEEZHND.

X 6 1R T & 912, No2-B DHAENRKE W &R
TR EAIEEIC R EE 52 T D ATREMENRE 2 5
o, BRI TR EIRE EFMmsES S 51k
L otz Z DD, GGBFS OEAKNR: & AR E A
BMOBOVRARNEELI-LDOEEZLND. Zh
1% GGBFS Z W84, N Z2 AW T2 3A 1T TR
LENEL 2D W b, L0 DK EHRET
bl EZLND.

(3) Bk

X 8 DY —F 27T 7 4 H AT ORI X 5 RIER

BT, KT I8COIRE EFIMEI AR bz,

60

so £ BRIEIRECC) s i g
~ g R
£ 40
£
g 30 e No.l-B x No.I-B
= 5 4 No2-B a No.2-B
® B No.3-B 0O No.3-B

10 . No.fl—B 2 No.éll-B

0 UKD Y Mok L

0 0.5 1 1.5 2 25
o308 R T (R D)

B9 FEBREE FIC K 2 M imiR A bR e et =

No.2-B T, #/KkdH v 0 NnRmMBELITELS, —77,
No.1-B, No.3-B, No.4-B Ti& 2.5 B[ O R Tl
KHYOFHR REBENEL Lo,

B 9 DIFERE TIC L 2 MR E LA GRS R
Tli¥, No.2-B 1E No.4-B & bl L CRmIRENMEL,
FIREOZEIIR KT I16CTho Tz,

4. FEDH

FEABMOETEERMEREEM L L, Atz
BIFEM D GGBFS BL A 1255 AAM & 7=
BEREMN a7 U= DIL T B v 7 ~O5E Iz

39




BRERER I 7)) — DA vy —ay F 770y 7AO@EMA%

W E T 7.

(1) 7 Ly =2 tERiE, (bFHRMAIOFEEIC L0 225 &
O EIEMEREZMRT D22 ENARETH H.

(2) BREEIE, P BREE TIIM I 7 B READ O HUEME % 5%
RLEZ. —F, BEETIIL DN EMBEL, HEE
R Lie o teizw, W/B ORI, HABMowE
FEOMREMATT ONER DD,

(3) PRAKPE, PRAKEIIH R 7 B OB BE AR L7z

W P FRIIHEME AR Lo,
(4) WBEIEE LAIMEIMEIL, B & BAARERBRO
Wb GGBFS OB L 0 BRERER a7 U —

h DIRE ERIHIEA K E W L.

PUEXY, BIFEDHROBEEREMN 27 Y — ME
Hi TSR L OO L RDBLRS, S TR A A v e L7
ZEDD, BmiRE EAMEIRIL 7 e v ZICHEH T
D, A%IE, BEREMa 7 ) — N ORI RIMA
PEESHTT 5 E & HIT, FEh LI X2 RERE EA-H
IR OB EIT O TETH D.

B

FEBRITEE L ClE, 2023 AWK T8 IEAF = 250
E—ENC S RN EBT-. 2 ZIELSHFELFT.

ZEXH

) BAYV MRS AL O LCI T —% OE, 2024
F4H1H
https://www.jcassoc.or.jp/cement/4pdf/jgli_01.pdf
(FER 1202447 A 1 H)

2) [E LA TRk 30 4R R I PEA FERERR AT L,
2020.
https://www.mlit.go.jp/sogoseisaku/region/recycle/d11p
df/fukusanbutsu/jittaichousa/H30sensuskekka sankou?.
pdf (A& H : 202447 A1 H)

3) EARES a7V —NEES 2338 LT ALY
TEMEM B 2 WK B E RIS BT 510 7 THE
FIPET DHTNER R, BT LT VT UIEMERE
ERHOIARRFARICBIT D4 7 THEEICET
HHFZE  WEE, 2021 R EAMTZEIRE, 20223

4) PRTE =, EIERIL, BIHEL, BA)IE— @ @
W% 100%fEH] U 724810 T Kiim i B 21T

X DM AR, H AT SCEE, Vol. 79, No. 21, pp.

1-11, 2023.
https://doi.org/10.2208/jscejj.23-21007
5) E WA - BREEEE(E — b T A T v RAPR)

HIRREE P T2 7EH s No.65 2025

https://www.ktr.mlit.go.jp/toukoku/toukoku00040.html
(%R 202446 H 8 H)

6) BMAIEN, ERIIFIZ, @SiFell, SKEEr, ik
BRI AT 7R A FE A U T g KV A TR
ARSI, TRFRE 58 [ AEKRSFEIRFINGERHK
2, V=646, pp. 1289-1290, 2003.

7y MEY, BEES, AT, BREEEL KT L
F v A MM A~DIRIKFE D=7 U — O i
M), EARFPREEREE 78 BIFER ARG,
V-331, 2023.

8) AAEMIE « M2 AEMET, 2024

9) AAHESWHZ @ HEHA - BRI, 2019.

10) A & —myXorr7nmy 7 iiEEimes: 4 %
— Wy X7 w7 ARG TEGE, 2017

11) /NI TR, JEDAIRR-, TkasE—, —WE— « R
FEaBLlar s U — FOmEREE I OMEiE
FMEAICBE 3 2 RBRAOMES, =27 U — b LR
FSCEE, Vol. 34, No. 1, pp. 118-123,2012.

12) FABAE A, PHREE S« REBGIC X DR E A
MOUWEHENORE EWEHLETM P27 ) —
MIHx D58, av 7 ) — LY mE, % 30
%%, pp.65-76,2019.
https://doi.org/10.3151/crt.30.65

B FSMIR Rk 7 ) — K, 227 U — NI,
Vol. 45, No. 5, pp. 142-146, 2007. 5
https://doi.org/10.3151/c0j1975.45.5 142

1 EJNZETR, A, Yao Luan, AFIEH : @iFtk
A 2 N ORF AT & 22 R, R
WS E, Vol. 66, No. 3, pp. 311-324,2010. 9
https://doi.org/10.2208/jsceje.66.311

15) fEAATIE, WHEAD, [MEER, ISR, HHF
I AR O FE -2 03 2 SRR PR, O BR
FIZONWT, ARV TR, 5535, pp.
191-200, 1998. 12
https://doi.org/10.2208/journalpe.3.191

16) SREEIE, [BIRFBSER, AR, FER : @F A7 71K
MEEZR W27 U — s OWNEEEDORKIC KR
ETEHEROPE, a7 U — b TSR SCE,
Vol. 26, No. 1, pp. 783-788, 2004.

(Ffa=¥H SMe6410H 1 H)
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LIRS 5 %447 0] PRTEREES GEBHEF

(1) & il UTEE Rl

(2) GEREIPTESL  JIIGE TRt MiEEFEH AT L R =—
IKEMUZERE = T HATAIZE 7 1 ¥ = 7 M REEED
7'a Y =7 NEHERES

(3) & H : KEMZE o 7 e o5

(4) H . SF648H6H (k) 150104~
(5) ¥ P Hh@F#EEsE 102 E (E-102)
AEHEE

JINRFE T TIZNEDO 7'V — A ) _—3 g e HES L L CKEMZERE T o
T HATOBIFE AT > TV D S RHEIARIT CO2 HEH DL W HIERIE 7 7 A TH Y |
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H. Tanaka, H. Sakakita, and T. Shimizu: “Observation of
Plasma-Induced Albumin Aggregation Using a High-
Speed Camera”, Proceedings of The 45th International
Symposium on Dry Process, Chitose, Topic number 12,
P-75 (2024)

K. Kato, N. Sato, D. Jodi, L. Huang, H. Sakakita, and H.
Itagaki: “Suitability evaluation of DC arc plasma treated
WC-Co granulated powder for laser based additive
manufacturing”, Proceedings of The 45th International
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Nanobio Devices”, ACS Applied Nano Materials (2025)
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Y. Moro, K. Takeda, M. Hiramatsu: “Effects of atmospheric
pressure plasma irradiation on growth of ZnO in mist
CVD”, Taiwan-Japan Joint Workshop of 12th Workshop
for Electrical Engineering Application (WEEEA), 12th
International Workshop for Nano-Carbon Workshop
(IWNC), 14th International Workshop for Plasma-Bio
Science, Technology (IWPBST) and 2nd International
Workshop for Carbon Neutral Material Reforming
Technology (IWCMT), Yuan-Ze University, Taiwan
(2024-2)

S. Nanya, K. Takeda, M. Hiramatsu: “Measurement of
surface loss probability of H atom on material surfaces
irradiated by H2 remote plasma”, Taiwan-Japan Joint
Workshop of 12th Workshop for Electrical Engineering
Application (WEEEA), 12th International Workshop for
Nano-Carbon Workshop (IWNC), 14th International
Workshop for Plasma-Bio Science, Technology
(IWPBST) and 2nd International Workshop for Carbon
Neutral Material Reforming Technology (IWCMT), Yuan-
Ze University, Taiwan (2024-2)

M. Yamada, K. Takeda, M. Hiramatsu: “Spectroscopic
diagnostics of hybrid plasma for gas reforming”, Taiwan-
Japan Joint Workshop of 12th Workshop for Electrical
Engineering Application (WEEEA), 12th International
Workshop for Nano-Carbon Workshop (IWNC), 14th
International Workshop for Plasma-Bio Science,
Technology (IWPBST) and 2nd International Workshop
for Carbon Neutral Material Reforming Technology
(IWCMT), Yuan-Ze University, Taiwan (2024-2)

Y. Moro, K. Takeda, M. Hiramatsu: “Effect of Plasma
Assistance with Nitrogen-Hydrogen Gas Mixture on
Synthesis of Zinc Oxide Thin Film Using Mist CVD”,
16th International Symposium on Advanced Plasma
Science and its Applications for Nitrides and
Nanomaterials / 17th International Conference on Plasma-
Nano Technology and Science / 13th Asia-Pacific
International Symposium on the Basic and Applications
of Plasma technology (ISPlasma 2024/ IC-PLANTS2024/
APSPT-13), Nagoya University, Nagoya, 05P-P2-31
(2024-3)

K. Takeda, J. Kagami, M. Hiramatsu: “Surface Supporting
of Glucose Oxidase to Nanographene Materials”, 16th

HIRREE P T2 7EH s No.65 2025

International Symposium on Advanced Plasma Science
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and Science / 13th Asia-Pacific International Symposium
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University, Nagoya, 04P-P1-50 (2024-3)
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Materials: Functionalization and Applications”,
International Conference on Nanotechnology and Smart
Materials (Smart Nano-2024), Pullman Bali Legian
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Platform Based on 3D Graphenes”, 2nd International
Conference on Smart Materials & Structures (Smart
Materials 2024), NH Collection Berlin Mitte am
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(Invited) M. Hiramatsu, K. Takeda: “Vertical Graphenes:
Synthesis, Functionalization and Applications”, 5th
International Conference on Materials Science and
Engineering (Materials Oceania 2024), JW Marriott
Phuket Resort & Spa, Phuket, Thailand (2024-9)

(Invited) M. Hiramatsu, K. Takeda: “Decoration of vertical
graphenes for electrode applications”, 7th International
Conference on Materials and Nanotechnology (MatNano
2024), Millennium Hotel Paris Charles De Gaulle, Paris,
France (2024-10)
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International Symposium on Dry Process (DPS2024),
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(Invited) M. Hiramatsu, J. Kagami, K. Takeda: “Enzyme
Immobilization on Vertical Graphene for Glucose Fuel
Cell Application”, 4th International Conference on
Carbon Chemistry and Materials (CCM-2024), Hotel
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Y. Moro, K. Takeda, M. Hiramatsu: “Investigation of ZnO
deposited by radical-assisted mist CVD using ethanol
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ethanol extraction and in-line mixing”, The Journal of
Supercritical Fluids, 207 (2024) 106195, https://doi.
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Yuichi Murakami and Yuji Muramoto, “Pasteurization of
Escherichia coli in Ice using Voltage Application”, IEEJ
Transactions on Electrical and Electronic Engineering,
2024 IEEE Annual Report-Conference on Electrical
Insulation and Dielectric Phenomena, (CEIDP’ 24), D1,
Auburn, AL, USA, October 06-09 (2024)

*QOzeki Shunsuke, Yuichi Murakami & Yuji Muramoto,
“Effect of Dehydration using Glycerin on Electrical
Properties of Vegetable-Based Oil”, 2024 IEEE Annual
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Y. Nishimura, W. Chujo, K. Kobayashi, “High-precision
automatic optical axis alignment of LED backhaul in
lighting surroundings based on object detection”, IEICE
Communications Express, Vol. 13, No. 5, pp. 151-155,
DOI:10.23919/comex.2024XBL0003 (2024)

A. Kawade, W. Chujo, K. Kobayashi: “Threshold-free
symbol decision based on spatial 4PPM correlation for
uplink screen camera communication using low-
luminance SDM screen”, IEEE Photonics Journal, Vol.
16, No. 3, Art. No. 7301812, pp. 1-12, DOI:10.1109/
JPHOT.2024.3400877 (2024).

Y. Sugiyama, K. Kobayashi: “Experimental study on indoor
drone positioning using Wi-Fi RTT”, IEICE
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R. Miura, K. Fujita, T. Tasaki: “Increasing the Graspable
Objects by Controlling the Errors in the Grasping Points
of a Suction Pad Unit and Selecting an Optimal Hand,”
2024 1EEE/SICE International Symposium on System
Integration (2024)

K. Fujita, T. Tasaki: “Zero-Shot Pose Estimation Using
Image Translation Maintaining Object Pose,” 2024 IEEE/
SICE International Symposium on System Integration
(2024)

T. Mizuno, K. Yabashi, T. Tasaki: “Object Pose Estimation
by Camera Arm Control Based on the Next Viewpoint
Estimation,” IEEE/RSJ International Conference on
Intelligent Robots and Systems, pp. 9481-9486 (2024)

D. Higashi, K. Kurake, T. Tasaki: “Metric Scale Obstacle
Distance Estimation Using 3D Map and Monocular
Camera Based on the Semantic Segmentation,” IEEE/RS]J
International Conference on Intelligent Robots and
Systems (2024)

R. Kondo, T. Tasaki: “Object Detection by Selecting
Anomaly Detection for Product Arrangement,” IEEE/RSJ
International Conference on Intelligent Robots and
Systems (2024)

R. Yoshida, T. Tasaki: “Improvement of pose estimation
accuracy for bulk-piled objects based on grasping
quality,” 35th 2024 International Symposium on Micro-
NanoMechatronics and Human Science (2024)

T. Mizuno, T. Tasaki: “Effective Pose Estimation with
Removing Negative Impact Surface Based on the Next
Viewpoint Estimation,” 35th 2024 International
Symposium on Micro-NanoMechatronics and Human
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J. Ueda, T. Tasaki: “Improving pose estimation of simple-
shaped objects by using grasping position estimation,”
35th 2024 International Symposium on Micro-
NanoMechatronics and Human Science (2024)

K. Taniguchi, T. Tasaki: “Development of a method for
detecting disorganized products for arrangement in retail
store using time-series images,” 35th 2024 International
Symposium on Micro-NanoMechatronics and Human
Science (2024)
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N. Fukuta, T. Tasaki: “Obstacle Detection using Monocular
Depth and 3D Map in Adverse Weather Conditions,” 35th
2024 International Symposium on Micro-
NanoMechatronics and Human Science (2024)

M. Ueda, T. Tasaki: “Camera and 3D map registration using
2D feature points trained by 3D feature points,” 35th
2024 International Symposium on Micro-
NanoMechatronics and Human Science (2024)

K. Kobayashi, T. Tasaki: “Noise removal for 3D map by
using a super-resolution image,” 35th 2024 International
Symposium on Micro-NanoMechatronics and Human
Science (2024)

R. Kondo, T. Tasaki: An Automated Product Arrangement
System based on Grasp Pose Estimation on Anomaly
Area, 35th 2024 International Symposium on Micro-

NanoMechatronics and Human Science (2024)
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Escherichia coli in Ice using Voltage Application”, 2024
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photoelectron spectroscopy”, Thel0th international
Symposium on Surface Science (ISSS-10), 5P06,
Kitakyushu International Conference Center, 10 H 20
H~24 H (2024).

Takahiro Maruyama, Shinya Mizuno, Jumpei Horiuchi,
Shusaku Karasawa, Kamal Prasad Sharma, Shigeya
naritsuka, Takahiro Saida, “In situ XAFS analysis on
transition metal catalysts during SWCNT growth”, 14th
A3 Symposium of Emerging Materials: Nanomaterials for

Energy and Electronics (A3), Fengcheng International
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Hotel, China, 10 25 B~29 H (2024) #ifFa#.

Takahiro Maruyama, “Research Progress on Synthesis and
Application of Carbon Nanotube toward Sustainable
Society”, International Conference on Functional
Nanomaterials and their Applications in Sustainability,
Environment, Energy, and Biotechnology (ICFNA-2024),
BITS Pilani, KK Birla Goa Campus, India, 11 A 16 H~
18 H (2024), ALHaHATH.

Takahiro Maruyama, “Synthesis and Growth mechanism of
Carbon nanotube toward sustainable Society”, Council of
Scientific & Industrial Research - Central Mechanical
Engineering Research Institute (CSIR-CMERI), India, 11
A 19 B (2024), #fFaH

Shigeya Naritsuka, Ryoya Yokoi, Shogo Karino, Yuta
Yanase, Kohei Osamura, and Takahiro Maruyama, “GaN
nano-channel epitaxy on r-plane sapphire substrate using
nano-patterned graphene mask”, 12th International
Workshop on Nitride Semiconductors, O’ ahu, Hawai’i —
Hilton Hawaiian Village, USA, 11 A 3 H~ 8 H (2024).

WIRFHRA, HLIIFERS, mEET, 7 FA vEr
RERFFL LTHNWEY Z 7 = KRS AR ~
B BRIE R AAPE~T, 55 53 [R1E Ak R B N ik
(JCCG-53),20p-B13, T EBERFH1EF v /32 (K
SARHAEX), 11 H 20 A (2024).

Takahiro Maruyama, “Synthesis and Growth mechanism of
Carbon nanotube toward sustainable Society”, Indian
Institute of Technology Dhanbad (IIT Dhanbad), India, 11
H 21 H (2024), FAfsaTH.

Takahiro Maruyama, Shu Matsuoka, Kamal Sharma,
Takahiro Saida, Kohei Kusada and Hiroshi Kitagawa,
“High Yield Single-Walled Carbon Nanotube Growth
with Platinum-Group Metal Based High Entropy Alloy
Catalysts”, 2024 MRS Fall Meeting & Exhibit,
NMO01.02.05, Boston, Massachusetts, US, 12 A 1 H~ 6
H (2024).

Shigeya Naritsuka, Yuta Yanase, Yuki Ueda and Takahiro
Maruyama, “A New Growth Approach—-Alignment van
der Waals Epitaxy of Graphene”, 2024 MRS Fall Meeting
& Exhibit, NM01.02.12, Boston, Massachusetts, USA, 12
H1H~6H (2024).

Juli BT, T —R o) Fa—7 OBAEH—ECE
Beifr L A% OBE—), KB, A by ~—7
#), Avr74v, 127180 (2024).
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KB 10 % : [ B AME 2@ IRmETIZ B S
RIS OB E TN WG 55 T $IiR B s L], %
4 F, pp.23-28, S E, pp.72-77, AWALFEANHA
AR (2024)
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WRER, HAKE— TR E 1m0 TR S %
FCBIT DRSO BRN, 1. WL Sy
THBL OIS DREIC T D W], HOEE, Vol
73, No. 12, pp. 955-961 (2024)

[Z ]

FEAER, WEARE—, ARZEZ, B4 T=K
X RO XIS IIE & o T8 )% % A T A
fRHT), 5558 Bl X BT RREIZRE 35 3 ARV A
FEBEER U, pp. 81-84 (2024)

WEKR, TEKRE—, AREZ, BEBE - IXREE
IZ L B PPS DARIERENT & 7y T B )ik & F W25
BERY 2 2 b— 3 v, 58 (A XA B E I
BT 5 U RT T NHRHEERSCE, pp. 89-92 (2024)

iRt WEKRE—, ARFEZ, BESLiA @ IDIC %
Wz R % U BR O TR IC I 1T 2 O A1k
OWE |, 536 MY L R T AEEmSUE , 4
VA v (2024)

Wk oohke, TEAKE—, EERER, ARE, BESLPA:
DB AR S 7012 553 < ke GFRP » = /L N4 D%
SFRFEREAN, 58 36 [EE 55 o v R Y AR OUEE ,
I T A (2024)

ik —rE, JEKE—, HBERFR, AREZ, BN
ERERBI TICRB T 2R UHEOURE NS D
O E G EE ), B 36 BT S AR DT LRI
BSE, AT A (2024)

hEE E
[Zofth]

HRMEYR, FUEE  [UKF 2 W o 47 4
UHEEIC K D RMOBMRE T2 2 ) ok
YRy NOETATHEIE], BRRARY
SRS, 2C1-01 (2024)

WY TSR 2 B8 U 7 Bl W i R R O —
FEEWL ), BARAR ARy NFESFEITHER S, 1D3-05
(2024)

HFPEE : DI VR 734 22 W ATEREr R >

I HSR DiEFHERIES 2T L O EH I L OV & i5E
BRREOWR ], AARaRy RS HES,
1D3-06 (2024)

KITNAR R, hiaE - =5 L PRIEIEC L 2 e
Nw =B a L—F ORMRIEE %258 L - miaifElc
BT 22wt A BHETE S AT A
AT T L— 3 UEPEEE S, 3C1-08 (2024)

WA =
[Z#famsc]

AT, RRRE - DR EEZE 5 O 5
JEERA T =K I,

MZEFHEAMT,  vol.23, pp.6-14 (2024)

[ i)

WEEWE, WEE2y, ESM, K| E TR
FRBN AT — 223 < B H B FHAI I O K
FEUE ), 2024 2 A AHIR S AR OR S (2024)

EnlR IR, AN VR o T Eh TR A R AL & TR
Ko BIMRIAR ) | 2024 FFBE H KRBT R EFERKR S
(2024)

KRG, EE  [EBE R EORE
2024 4 H ARSI PSR IR KRS (2024)

AN
[Z ]

ERAA, R TN R % 49 % CFRP 8 fE K
O AWRERFE ), B A B B SGHES 18 [1]
FATEE ST SCEE ,  pp. 19-20 (2024)

LIRF AR =F, RS : EE S ERE S0 T Y 7L /i
EBNAT Yy FIEBROSIEEE, 5 15 BEA
PR, 1B-15 (2024)

SEFIER , RER, RS, R T & aty
DHMERIGTT FICBIT2ZET vy 7 IEBIZ L D5
FOREE R, B A B RS 73 IR SO
p. 102 (2024)

SR, RERT, OB - DRSS T COMUNR
MaoD¥E 577 THNE) , BARMEFASE 73 WIZEER
THFRSCEE | p. 104 (2024)

Em R
[# D]
SRR MG, BWEEE - TR TR RO DO K
TA Y —T7 L —AEFLORK], () HARHE

72




TPy OGS BTN 5 AR BERFF S0 5 3R G I 3 S T
4, CD-ROM (2024)

BHSH, EANEY, NBEZER, BHO LA [HN
TN R R AR LR ID VA Y —T L —
LET VORI, (—1) BRI AEYF— a3
THMARE BBV ATED T 7 LA in Hilki
SCEE, pp. 169-170(2024)

¥A #F
[*#irams]

T. Tazawa, M. Yasui, S. Otsuka, N. Hatayama, M. Naito, S.
Ohshima and H. Yokota: “Development of a
musculoskeletal shoulder model considering anatomic
joint structures and soft-tissue deformation for dynamic
simulation,” Anatomical Science International, Vol. 99,
No. 3, pp.278-289 (2024)

K. Wakatsuki, S. Kiryu-Seo, M. Yasui, H. Yokota, H. Kida,
H. Konishi and H. Kiyama: “Repeated cold stress, an
animal model for fibromyalgia, elicits proprioceptor-
induced chronic pain with microglial activation in mice,”
Journal of Neuroinflammation, Vol. 21, No. 25 (2024)

[ZDts]

WREAY, B{HAES : 3D 7'V v ¥ — & W~ 7 A
7 AR OB A 7 S A A DRSS, B AR
23 2024 FEEAFEYRRES | 1024-06 (2024)

B, BERRT - DR R EEB 21T % U-Net
VT E R SLER RV AT AOBR%E), A A
RF2s 2024 FFEEIRK S | 1241p-04 (2024)

R, BT TEE AP O K EN & RE
FEEMOEREEE SRS AT L0, H
AHE T4 2024 AR EEAREIR R4 |, T162p-12 (2024)

IR, BRHERET  TEEESRE Y 2 BB L2 T
DI ERE T T VORI, HABM 2 2024
FEEEER RS, 1231p-03 (2024)
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BT ER
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PaRFIRC , MR, s ¢ s S s a5 H @
B DEIREDZODT 7T 4 T ~=a T VD%
FHBRYE (B 1 R, LB E OBGEICEWEL T
2 G HMERARRE D53 58) |, B ARG L4, J-Stage
FLHIABIRR , DOI:10.14953/T)sde.2024.3029 (2024)

[Zofth]

AFEEE MBI, BRAMRKES : TR/ BB O HE)
TERRIZ 31T 2 A B E 22008 0 B AR SRR E O FE ),
H AR M2 26 33 [MI28 3@ - Wi R TR,
No.TL5-2-3 A > 5 A (2024)

hg A
[=#iraR ]

Kohei Nakashima, Masao Yoshida and Yuki Kondo:
“Performance Characteristics of a Free-Breathing
Polymer Electrolyte Fuel Cell with Various Channel
Shapes,” ECS Transactions, Vol. 114, No. 5, pp. 605-614,
(2024-9)

Kohei Nakashima: “Engineering Students’ Overseas
Training to Develop Engineers Who Work Abroad (2nd
Report, Management and Results of Overseas Training
Before and After the COVID-19 Pandemic),” Proceedings
of the 2024 International Conference on Business and
Technology Transfer/ Technology and Society, pp. 74-79
(2024-10)

HHB R, TENF, EHEA, FHERK, BRETE,
KRIFZ [ BRHIRHE FIcBi 28R & 7 4 (&
2EmT Y X OBENRE (3, fTAFICRIT 28]
K& DM LD WHE )], Bat T4, Vol. 60, No.
2, pp. 109-118 (2025-2)

[Zftt]

HFIEASE , PN, FEAY, EHER: [ 71 &
S I EREHT DGV Y o OBHRE (BT
RFRAT )], BARGRG LRSS A S 4R 5T
FER IR SCE |, pp. 15-16 (2024-3)

PN, RIREDR , REAY, SHER, KREZ :
[ BRE G FCOUIRE 7 4 P& ZEHRT Y U HD
WHEMFE (BT OIR & 7 ¢ o & PERE R 0 13 H15
)1, ARG TS s SGH AN S R K
SRR SCEE | pp. 39-41 (2024-3)

FARAEA, INERSEEE , IS, A T EERE
“EMEHOBHHAEV ICB TS 7 L—h —DRE
(Z X DHRME ), HARRRGEE TR U SO 5 AR
T U R TH 2 3 R SC4E | pp. 66-67, (2024-3)

Kohei Nakashima, Kento Nishii, Shinya Ozaki, Sota Hirai
and Masao Yoshida: “Improved Cooling of an Air-Cooled
Finned-Cylinder with Slits in Front under Forced
Convection,” SAE 2024 World Congress Experience,
24PFL-0382 (2024-4)

DNEERE | KIRME 2, PR T AV 7 4 255 DR
T L 3 70 Wi oD N EE IR RE L RE R ), B
AT LA a 2024 R LK RS HFIETE R =G T
# SCEE | pp. 9-10 (2024-9)

EAGHEE, KKE2, WEAY . I X~T 7 F =
T2 XD AREDORIERE ), AARRKRE LY
2024 45 FERK 7R R 22 I JE 56 3 5 1 22 B 1 SC 2R, pp.
89-90 (2024-9)

Kohei Nakashima and Dewei Xie: “Axial Behavior of
Piston Rings in a Two-Stroke Engine with Back Light of
LEDs Mounted inside Piston,” Direct-Injection 2-Stroke
Engines International Workshop & Conference, (2024-9)

Kento Nishii, Kohei Nakashima and Masao Yoshida:
“Improved Cooling of an Air-Cooled Finned-Cylinder
with Slits in a Motorcycle Engine,” The 28th Small
Powertrains and Energy Systems Technology Conference
(SETC2024) (2024-11)

mEFt Hk
(2R ]

VAT, ACRRERIA, I TRIEAICHIS LCH
M R LEE (BB A BRI EA) DR E R
Pfds KL Ol Eh R REAT ), BRI, Vol.24, No.2,
pp.59-67 (2024-6)

[ ofi]

B, JHRX, WA MAmE S L S L
i OTEE M (BEREOE L LEDOENICBIT S
ZFE O - FHf) , AAEREF TR RS A 5
M IE S R R R SUSE |, pp.84-85 (2024-3)

LRERSTG, TS, PR - R Y
B D BEBELREOFHH - G, BARG LERR
T S 5 R0 5 AR 2T 2 8 3R I 4 A T A SO 2R
pp.86-87 (2024-3)

N. Nishimura and T. Ito: “Ultrasonic Detection of Spall
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Damage Induced by Low-Velocity Repeated Plate Impact
Test”, Book of abstracts of 4th International Conference
on Applied Science and Engineering, pp.59 (2024-6)

K. Ando, A. Kobu and N. Nishimura: “Measurement of the
Coefficient of Kinetic Friction at Low Sliding Velocity”,
Abstract book of the 26th International Congress of
Theoretical and Applied Mechanics, pp.2746-2747 (2024-
8)

A. Kobu, K. Ando and N. Nishimura: “Effect of Surface
Roughness on Road Materials Evaluation with Ultrasonic
Wave”, Abstract book of the 26th International Congress
of Theoretical and Applied Mechanics, pp.3068-3069
(2024-8)

S. Tsuruta, T. Asai and N. Nishimura: “Evaluation of Vehicle
Motion after Front Side Impact using Model Collision
Tests and Theoretical Analysis”, Abstract book of the
26th International Congress of Theoretical and Applied
Mechanics, pp.3222-3223 (2024-8)

T. Asai, S. Tsuruta and N. Nishimura: “Braking Performance
Evaluation of the A -type Enforcement Device for
Automobile”, Abstract book of the 26th International
Congress of Theoretical and Applied Mechanics, pp.3224-
3225 (2024-8)

iy FiE
(2R C]

Yuki Harada and Atsuhiko Senba: Morphing Flap Driven by
Link with Antagonistic Shape Memory Alloy Wires,
Engineering Research Express, Vol. 6, No. 4, p. 045516
(2024)

[ZDts]

Yuto Nakagawa, Yuki Takao, Ahmed Kiyoshi Sugihara,
Osamu Mori, Tetsuya Kusumoto, Haruhito Ohki, Kaho
Nakagawa, Shusaku Tsuruya, Yukiho Ohtsuki, Sho
Nishimura, Masahiro Fujita, Hiroaki Yoneda, Shun
Yasuda, Tomoyo Shibata, Toshiyuki Hori, Hiroaki Ito,
Akihito Watanabe, Sota Kume, Atsuki Ochi, Sora
Kanamaru, Motoki Moritani, Hiraku Sakamoto, Atsushi
Shirane, Kenichi Okada, Ayako Torisaka, Nobukatsu
Okuizumi, Atsuhiko Senba : Development of
Multifunctional Lightweight Membrane Structure for
Antennas and Power Generation on Small Satellites,
Small Satellites Conference, SSC24-WVIII-02, (2024).

SEPERREE AU E L FH T T T OBHE IR 2SR
2 RIS DSBS D A IREERMEAT | 55 66 [MIHE &
EEICRET DR, 1A13 (2024)
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T DRSS, 2A03 (2024)

R | FEERNE S REREMIE 2 VW2 vy
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EIFHABHFHINE SR |, 4E16 (2024)

IEEAER , IUEE - BREEER Y ~— 2 W58
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BB A2 |, 3014 (2024)

AT, 3040 (24 FH) [ 3&E - 77 ke
4 5B E R B EY HELIOS-R OB L i 1E
IR, 56 68 [8] 5 1 Bl F H IR A i =, IL1S
(2024)

M, )10 D AN A AN — Z BRE 1 27
DOBF%E, % 1\ C-DAM H v 7 7 L > A | HEE =
14 (2024)
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Y. Wakita, Y. Tsuruda, K. Miyata, M. R. Yamagata:
“Suitable material design of temperature-stabilizing
device using phase change materials for electric power
supply of nanosatellites,” Thermal Science and
Engineering Progress, pp. 102839-102839 (2024)

K. Miyata, T. Matsumoto, S. Nakasuka: “Design of Low
PowerWide Area-network via Small Flying Objects
Constellation”, Journal of Evolving Space Activities, vol.
2, No. 116 (2024)

[Z o]

&H A, EE R Zm TE, B R, S R
EOVER, o A A ER, IR B JF R B,
AT R, B AR, B Bz iR K, B
FERER , AL SN VD ACK SR, RaT HEST
AR PR FERE B I AERES BT TR, =AY
F, — iz TR 7 L7 8iller v b
FOXSI-4 #&#H @S R ERE T X MmO %
Bk &A% ORE ], Optics & Photonics Japan 2024
(2024)

HRR, PR WL fE T, R B, S E OATE,
HOVER, M A A ER I B Y iz,
ZAF R, AT RS, Rk BREE, AT B, HH B
A, A e, BRI K, AOK B R T8 1, S48 7,
TR 5, IR R, BN T, =, A il T4 —
7 78w 4y b LAMP-2 (2 7o X #4450 ok
30 %5 & o B %% |, Optics & Photonics Japan 2024
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KB KRR, B EAF T 2RI T S B G
 HWT-BEMEER S AT AOME) 61 E A
AFRZEFHF2 S - BV SR A IR 2 (2024)

A, R T BB R, B E EAE, IR,
b3 = A, FER B0, B &k [CubeSat e %
il & Lo MR O Xy va CEER N R
ToHY AT DNT 5 68 [T H Bb A g &3
HE (2024)

B R, EE EAT BE = A, 3R R,
b A TR/MVIERED R v a3 URsh®R[ Lo
7o O DIEMILE FIEDOE L & KR 68 BT H
FEEAHIE A R 2 (2024)

B BT SA, B L, b A R RO
DENRANTHEICBTSI yyary - TvaTrT 7
VA S K OMER O 5 68 [RlIF R
IHE G HEE 2 (2024)

e BE, Bl BA 1 TB/IVRATHEEOBEA 7
Va— U U 7B DR ATRBTEORE, 5
68 MIFH R EHAE A FHE S (2024)

BEL RN, B AT TR IRA v — S Offkfe Y
72 A CALEHEE O 72D DR BRI B T T OB
oV T— S EEFIEORE F 68 BT H A EEL
AR (2024)

HREF WO, HH EA, RO TG A Vs
FANABRIRG S AT L0 BEEAERKIC T i
SEAHE 1, 55 68 IRl FH B A EEH & i = (2024)

MY 35Rt, 2l ZAF: TaREgEToT v =2 k
BEXIBE LT, EEAEMOHZEFHE T~ 0 kR
DRPBRARPE DIALAIZDUNT Y |, 5 68 [BIFH R B HL Al
HAFEHSY (2024)

mE R, B EAT L A THEREOREIREN KK
HEHUS b 72 ST HERM ), 565 68 IFH B A
ERAEZ (2024)

K. Miyata, Y. Tsuruda, M. Cho: “Survey and Analysis for
LeanSat Mission Assurance Strategy”, 75th International
Astronautical Congress (2024)

K. Miyata, A. Takezawa, M. Yamagata: “Mass-Efficient
Temperature Stabilization Device Design for NanoSat
System and its Implementation”, 75th International
Astronautical Congress (2024)

Y. Sato, K. Miyata, K. Mutsuo, K. Okuyama: “autonomous
operations planning method for micro/nano satellites
focusing on realistic power constraints”, 75th

International Astronautical Congress (2024)
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o, A BOE R, E R A, s i S
BLFE, PEB AN TFEH 2RI & O K PE 181
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PEREE 79 FEHER RS (2024)

Al R R R T, B R, I E A,
EE R, B B EE 0, o A A ER
F L BFE, HAT EE, =H AT, ILE 5K, Pk
B, B BORER , ACK B, IaTR, HES, A8 T
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I PE 1= 4 B2 2 ML RE LT BB 8 X BRI R BRJE D R
Y| AR IS 2024 EFKFEAES (2024)

TR BEEL , Z2f@ T8, R PR, & A, 5T B,
) FHAZE-, &0 08, i A, A B N
PR R, B A, R B2 PO, LR 5
K, BRI ALRER, ACK R, 1% 1S, Ak
TRHE B%, VER KRR AN SR, =& H, = A
Az THKILR - K7 LT X SR eR4 5 Bl
Wy b 328k FOXSI-4 #5H0E # X Mmoo i
BBIEMEOIIR) | BRI S 2024 FKRFFER
(2024)

e TH VR R R P, W A, SR AR,
HOF S, M B A R, A R, 2 E
T, I H B2, BRI BORRR , Ok Bk, RRi% [T,
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FEKFRERIGAEM RS (2024)

K. Ampuku, K. Sakuta, R. Fujii, Y. Yoshida, K. Okada, K.
Yoshihira, T. Kano, N. Ishida, W. Kato, Y. Inoue, K.
Tamura, K. Miyata, N. Narukage, G. Yamaguchi, S. Ito, S.
Mohri, T. Kume, Y. Matsuzawa, Y. Imamura, T. Saito, K.
Hiraguri, H. Hashizume, H. Mimura, 1. Mitsuishi:
“Development of X-ray optics for the solar flare sounding
rocket FOXSI-4: ground calibration”, Space Telescopes
and Instrumentation 2024: Ultraviolet to Gamma Ray
(2024)

R. Fujii, K. Sakuta, K. Ampuku, Y. Yoshida, T. Ito, K.
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Okada, K. Yoshihira, T. Kano, N. Ishida, Y. Inoue, K.
Tamura, K. Miyata, N. Narukage, G. Yamaguchi, S. Ito, S.
Mohri, T. Kume, Y. Matsuzawa, Y. Imamura, T. Saito, K.
Hiraguri, H. Hashizume, H. Mimura, I. Mitsuishi:
“Development of x-ray optics for the solar flare sounding
rocket FOXSI-4: vibration test” Space Telescopes and
Instrumentation 2024: Ultraviolet to Gamma Ray (2024)

Y. Yoshida, K. Sakuta, K. Ampuku, R. Fujii, K. Okada, K.
Yoshihira, T. Kano, N. Ishida, W. Kato, Y. Inoue, K.
Tamura, K. Miyata, N. Narukage, G. Yamaguchi, S. Ito, S.
Mohri, T. Kume, Y. Matsuzawa, Y. Imamura, T. Saito, K.
Hiraguri, H. Hashizume, H. Mimura, I. Mitsuishi:
“Development of x-ray optics for the solar flare sounding
rocket FOXSI-4: ray-tracing simulation”, Space
Telescopes and Instrumentation 2024: Ultraviolet to
Gamma Ray (2024)

R. Fujii, K. Sakuta, K. Ampuku, Y. Yoshida, T. Ito, K.
Okada, K. Yoshihira, T. Kano, N. Ishida, Y. Inoue, K.
Tamura, K. Miyata, N. Narukage, G. Yamaguchi, S. Ito, S.
Mohri, T. Kume, Y. Matsuzawa, Y. Imamura, T. Saito, K.
Hiraguri, H. Hashizume, H. Mimura, 1. Mitsuishi:
“Development of High-resolution Space X-ray Optics for
the Solar Flare Sounding Rocket FOXSI-4: Vibration
Test”, OPTICS & PHOTONICS International Congress
2024 (2024)

Y. Yoshida, K. Sakuta, K. Ampuku, R. Fujii, K. Okada, K.
Yoshihira, T. Kano, N. Ishida, W. Kato, Y. Inoue, K.
Tamura, K. Miyata, N. Narukage, G. Yamaguchi, S. Ito, S.
Mohri, T. Kume, Y. Matsuzawa, Y. Imamura, T. Saito, K.
Hiraguri, H. Hashizume, H. Mimura, 1. Mitsuishi:
“Development of X-ray optics for the solar flare sounding
rocket FOXSI-4 : ray-tracing simulation”, OPTICS &
PHOTONICS International Congress 2024 (2024)

K. Ampuku, K. Sakuta, R. Fujii, Y. Yoshida, K. Okada, K.
Yoshihira, T. Kano, N. Ishida, W. Kato, T. Onishi, Y.
Inoue, K. Tamura, K. Miyata, N. Narukage, G.
Yamaguchi, S. Ito, S. Mohri, T. Kume, Y. Matsuzawa, Y.
Imamura, T. Saito, K. Hiraguri, H. Hashizume, H.
Mimura, 1. Mitsuishi; “Development of X-ray optics for
the solar flare sounding rocket FOXSI-4: ground
calibration”, OPTICS & PHOTONICS International
Congress 2024 (2024)

Y. Hashino, T. Aramaki, K. Seki, K. Miyata, M. Iwasaki:
“Experimental Investigations of Temperature and Vacuum
Properties in Solid Lubricated Strain Wave Gearings for

Space Applications”, IEEJ International Workshop on
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Sensing, Actuation, Motion Control, and Optimization
(2024)

T. Aramaki, K. Miyata, K. Seki, M. Iwasaki: “Experimental
Evaluation of Vision-Based Automatic Imaging Algorithm
for Asteroid Flyby Observation”, 2024 IEEE 18th
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