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Environmental risk assessment for
concrete waste recycling

Yasuhiro DOSHO

(Dept. of Environmental Science and Technology)

This review demonstrated that evaluating the
environmental risk of recycling systems based
on LCA using a LIME-based integration index is
effective.

*LIME: Life—cycle Impact assessment Method based
on Endpoint modelling
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Step concept of impact evaluation using LIME
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Realization of Blue Laser Diodes by using Wide-gap Semiconductors

Takao MIYAJIMAD

Abstract

In the 1980s, ZnSe-based wide-gap semiconductors were the most attractive materials for blue semiconductor laser diodes

which were desired for next-generation high-density optical storage systems. At that time, almost researchers studied

ZnSe-based laser diodes with Zn,; Mg,S,Se,., cladding layer which was developed by our Sony research group. It was,

however, necessary to change the material from ZnSe- to GaN-based wide-gap semiconductors, which were developed by

Prof. Akasaki’s research group, because the practical long lifetime was not achieved by using ZnSe-based blue laser diodes.

By understanding and controlling many strange properties of GaN-based semiconductors, the practical GaN-based blue

laser diodes were realized.

1. [XL®IC

TN, 201443 HRET, Y=— P 2BV, &
BENT 4 A7 AOF IR —F 2 E8, BRI
D7D, TA R¥¥ » 7R TH D ZnSe & 1-VI &
HEEfR L GaN R -V BEEROMERIR &2 FHNT T &
F L7z NI h, L OMERE AR, %6 L3,
KB =—7 IR A FHNT D Z LR TEE LD
ZDOMFENR AN SETEZ H LN ET.

AR, KT 4 A7 ITTIRIIFRSOMYG 2258 Laiw‘:“cj"c
3L, T EESEAR S LTREDIVTOE TS,
DIGEDIL, 74Uy Ty ==k HF%EJ%EW_:I//\
I NT 4 A7 (CD) IZHDET. 1982 4F, Y =—XLY
HFRCHDTO CD 7' L—Y—03FESND &, 1986 4F
’i%hi?ﬁbhfthPV:*F@i@%%i@
UR ZCD MERFITELTHZ L L0 E LTz
ﬂ#/~ (KR IR 60 A AR L — Y DR
FEBARICHE D D K 9 2o 7o DI, DD 1985 4T
L7-. CD ZhhE-TE7 4 A2 1%, SRETIZ, £V
A EDEHREH A 5T 5 DVD & HI21E Blu-ray Disk
BD) ERBLTEELE. WTFNONET 4 27 HEE
12 em O THD Z LD, FEEERA CD, DVD,
BD LEOLNTNDZ EIZRY T, ZDO=0IlfED
N EBHAS, RS LT T D8Rk L —3F
DFRIEIR ) OEELE kL XOBNE (NA)

DEERTT. L—P AL XTI LIz DR
RNy FOERE I

d= 1.22><i

NA

LRI ENTEDLDT, ARy Makgz/ &< LT,
LV EEE OGS A T H12E, MRS, NA K
RELTHYLERHY LT FBE, HNT 4 A7 I1hE
DOIVTWADIES Table 1 IR L FET.

Table 1: Wavelength and NA for CD, DVD and BD
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Table 3: Comparison between ZnSe- and GaN-based

semiconductors for blue laser diodes
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Fig. 1: 77K continuous-wave operation of ZnSe-based

semiconductor laser diode with a Zn, ,Mg,S,Se, ., cladding

layer”
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Visualizing structural changes of a catalyst under gas exposure by Transmission Electron
Microscopy

Takayuki TANAKA"

Abstract

Strong metal-support interaction (SMSI), which is a fundamental issue in catalytic science, has been visualized by

environmental transmission electron microscopy (ETEM). Gold nanoparticle on TiO, (Au/TiO,) is promising for

application to a low temperature CO oxidation (2CO+0,—2CO,) catalyst. We observed the Au/TiO, specimen under O,

exposure at 100 Pa, and we found that a pillar grew at an interface between Au and TiO,. It is suggested that the Ti;_,O,

pillar grew by reaction of Ti interstitials and adsorbed O, molecules (O,") at the perimeter of the Au/TiO, interface. It is

consistent to the TEM observation that the Ti interstitials were accumulated at the Au/TiO, perimeter. We propose that

SMSI of Au/TiO, is caused by formation of Ti;.,O, pillar at the Au/TiO, perimeter.

1. [FLC&HIZ

SRR ST BT kY, &<
DIESFASNTE /2, D THT X =T (TIO)ITHEE
L7247 /7 B Al (AwTION) X 2 O4ELL ERTIZER &
IZE->THRRENY, CORYLIIHRCO+H0,—2C0,)DiE
PEZIOCUTORRTHHERT2 2 72 &, fhodigt/
B IR S W RER AR, ERIZIIEFmO
ST R R ORREC o 5708, SRR AL
VRLFe R=F P 2 ECUGET D L VI WEDRDH Y, I
REDF AL L OsA S22 H 5.

&JET R Z 0,0 CO DH AZEA LTz & &
2L Z 2 5 e R FRIREIFE B4 H(Strong Metal Support
Interaction, P4 FTIZ SMSD)*™® 13, MRAIC I 5 k&
IR 15 THDH. SMSI IFSUSH ADEAZ L~ T
& LUWEED(EHE O o5 > AU 288C, &/
J R AJED T OMEEZALNER EHEI STV 5.
AWTIO, Il Z DN T2, SIS AwTiO, O S &%k
TEZIHZ L, WE L 0,5 F~DOARIETF DU
IR WRISMEtE SN D > 10 Z e LviERLE o T
W53, SMSI, W T2 L2 SURiee, 4R 7ot
FEEICHOW TR E DD TURLY, SMST 2OV T
213, BBEYACLDE LWE T 4 1 O— s &
NTN5 Y0, RETED X S SN ET TS

PNEA LTI e o7, AT, TO, ICHEES
T2EAE 4 nm DLF 4 /R CH ARG THE S
% SMSI %, BRELHIE TEMEHETEM)IC L 5 “ZD
% TEM Bl52°, “Z0O%0 Y — RV IR o AR
BUR T S Ayl & e G R

2. HREATEM FRILE DRESE

AR, R PSR TEM) GERIER O BR%EIC
X o THRRREIL 50pm (TiE L, RERBIZSNEE L)~ 72 L,
C, N, O 72 EDEGTHRRETIA A 270 E OfEER KRBt
BN AMREIC /> C& T, £/, ETEM Z1Z L E 15
ZDOGBIERDTFIE S AT Z RS TD. AEITIE
FAROF 2 D% 72 ETEM 2B L, Fox 2VlH 2%
a1« Bi¥E L7z SMSIWFEIZiaiEf b S 4172 ETEM 2E@&E D%y
FAaalk~2.

ETEM T, & 1EEOT AFIREINZ D729, Hix
TR ER SN TEY, Table 1 O XS ITHFETE D,
BT IHEEAR A UoE LT A A Z ATREIC LT e
ETEM (Conventional ETEM)X>, I TEM THEMAT
ERAEavE M AN Z S NL: i s 1S A By oS DGR
JLA (Gas flow holder)73dh 5. 7T AEARAZ 1L, HAH
BEHNHI OMEREC 1> T 2 AL (Nozzle) Y, [BE(Cell) i,
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Table 1. Typical methods of ETEM and their specification.

Time
Maximum required
Method pressure, from Research group Note
Pu[Pal vacuum to
Py
Conventional ETEM
York Univ (UK),
. . Osaka Univ,
Differential | 4001000 | 5-30 min |Nagoya Univ, |See Fig. 1 ()
pumping Arizona Univ.
(USA)
Gas/Liquid Flow Holder
Nozzle 1072 1 sec Hitachi See Fig. 1 (b)
Cell 100-1000 | several sec Corrjmercially Low resolution
available
Differential 100 02-5 sec |Our Lab. See Fig. 2 (a)
pumping
Nozzle (CL) 1072 0.2-5 sec |Our Lab. See Fig. 3

REM72HIRD ETEM % Fig. 1 (277, Fig. 1 )I3fE
Ao ETEMPC, BT BEMEEOx L o XOtE1 2+
BHIR—=ILE =AY 7 ¢ A L FEEER OB 2 HDIA
WTERR R B2 R R B 2T 0 2 & TETR~D X A
—UZR L, £ 1000Pa DEWWHT AENEERTE 5.
ZOHRIFH ABEANT LRI N2 s A
AENEERSETPOLEESEDHETIC 5 9D 30
SDORFHAET L0, SRS > 7= &R T/ b il
MEBET s L nTED Y,

(a) s () "¢

:.xisinn fixed aperturs

Imping <= 2 apearture

u
e o THP DXk
Mircroscepe beam tuse W
Special polepieces ECELL soatuwos 40 LY "‘
N 4
gas injection nozzle. A

MOP Difterental
D1 pumping e ECELL/specimen
of poleplecss T
hiu “SEI" ports d Cell pumping

E
‘Special polepieces 0" =taguir djectve

?6ELL

ewTe o : eXisting 1xe0 aperure

TEM cameéra + TV + PEELS.

Conventional ETEM'® Nozzle Holder'4

Fig. 1 (a) Conventional ETEM",
(b) Gas-flow TEM Holder with a nozzle'

Fig. 1 OITRT, / A Nozzley A ZE AR/ A
1%, J AN S T A RBHIRE A1 2 A THD.
ZOFRITEEDIE IS FTRE T 573, BT HHMdE
DR (15 L) \THEEEH ZZHATHDT, KIEA
JEAIE 107 Pa FREDRA T 5. [REERN 2B AL &
I3, REE AR CHECH 2 & T, WA ETEM (280
WA AL 2 FEHC& 5. Hummingbird £15° Protochip
FUZ E DI IA S E R LooH Y, @V fifeEZ:
L LRSI &5 5 L iR s,
BT AENZARFFT 5120, BRI ETH S,
L2 L, BRI TOBFOELOENT, TEM SO vy
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FRREIRIEI /e > T LE . ZDT=0ENREED &R T
J BB I REREETH 5.

Fig. 2 OZHER(Differential pumping)™ 7 A E ARV
1%, PERAETEM LRI, 4D 7 ¢ & & 2RI
X017 NIV 5 T A 240925 2 & TRVEAE
NEFRTE D, IO L7 %L &, Fig 2(b)
DORBIBICHT AZEANTE 5. B LR A
DR BRI AR < 4L T D IR OREE
Zffio THER SN, $EENDOD T AR 55 A i3b
TINTHD. REEDOILESIN100Pa D E X, BT LES
143x10% Pa T 5. shEIERIZRZE IV TH 5 D TR
JES TS ATREC, SREKRITE /)% 107 Pa 5>5 100 Pa £ T
EIFBDIZ02sec 725 5sec B LD B R FD
72, @WESIOHT A AN LT E#D D OBIEL ATRE
ThD., WEZEHEHLROWOT, T EMDSE VSHEEE
PEFCX A, 20X HITHAx DER LUT-ZEEER S A
WOAARALAL, PUHO TEM THERTE 57200 T4<,
SMSI #2392 DITHF7 R 2R .

Piezo valve )
Gas container

Specimen room,
Orifices for e-beam irradiation

Electron Beam

Pole Piece Reaction Room
Pressure: ~100Pa
Volume: 0.002¢m?

:—» Differential Pumping

— T/
/

!
Gas Flow :—/P
l Gas Injection holder

(b)

Column
<3x10+Pa

Specimen

-
-
y

Pole Piece

(c)

.
H
:
:
' i
i -

_ _M —. 0, 100Pa

| High
! Vacuum
(1x 10-5Pa)

Column Pressure

Time [sec]
~0.2s

Fig. 2 (a) Self-designed gas flow TEM Holder by using
differential pumping, (b) Specimen room (0.002 ¢cm’) and
evacuation path of (a), without no diaphragm, (c) Example
of quick regulation of pressure, 0.2 sec from 1 x 10° Pa to
100 Pa.
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F7o, INBOFRNAFTNAT, BT/ ki Tisio

EIRIEOELERZ D127 ) — RV R vB U A5y
FCLIhif b L7z 7 AEN CL A/VA B3 L7z (Fig.
3). ) ANVIUIT ARG TRV A T do B O TENT ) IFR
73, FBIDJE V) DREE A ORI RO TN H DT,
Fig. 3(d)DBHR S 7 —I12 X 0 CL OYEZ JRONHAfE THE
HT&, FEEEABIIENTED. ZOFRLVAITHT
ROWLAREFHEZERZIZ L > TRRGEHE 7z CL /0 edEEic
fEHcx 5.

b) Specimen

JEM 2100F & CL system

(d)

Polarization
Element

Andor
Shamrock

Paraboloidal 163
mirror
Camera
Photomultiplier
(PMT)

< Spectrograph

Mask

Fig. 3 (a) Self- demgned gas flow CL-TEM Holder, (b)
Specimen sustained to (a), (¢c) JEM-2100F Microscope and
CL optics, (d) CL optics designed by Prof. Naoki

Yamamoto.
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FH AT BERBE LT, FNOORESAEIL
ML, AWTIO, DFHEZES (perimeter) |ZHET-HTF &
VA FUEE S TNDZ EEH LN LT,
(a) (b)EulkTiO and fvsite
KRN 0000080 9
& Q.So :
200 00 00
000¥0es
$ 8 & 3 o~
090pP0®O 2™
[110] view Ti interstitials
(d) Ti interstitial Image
(Background Removal)

(c) TEM Image

0.296nm
m=2 Om=3 < Interface

(e) AwurTio, (f)  Tio,region

1.5nm

p BN - p B -

0 fionsinm? 10 0 [ions/inm2?] €

(8)

® Interstitial Ti ions

\Gold

perimeter

TiO, Substrate

Fig. 4 TEM observation of Ti interstitials(Ti;) (Iv site) of
TiO, surface and TiO, support with Au nanoparticle.

Fig. 413, (a) TIO001)fc 2l ZBIES S AL D45 - Ti A
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F U DEE ST FER Au i F DR VT Ti A A K AEdE
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P59~ & #2 DEIMETTE & (c)Au Jm% é: TiO, ZAR DRI
Fifps 7 AN &> THET 5 Ti,0, OB 2R Lz,
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A THIRE ST AWTIO, JEf%IT1Z O, 43F- (superoxide)

(HRILT O A A U DVERRS D ATREMEZ 7R LT 5.
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- T
AT
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S
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Fig. 5 Growth of Pillar (different phase) by O, exposure.
ZNHOBEERND, CO BfbovF VAL LT
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Lied. OB O A AL CO TALFD
LR AR S 5.

33 COHREAIZK S AUTIO, DZFNI5 TEM £z
PEHK, CO HAIE AuhL F-FRimil g URL - 2 JI58
LG, SO Ti A MIRE LT 0, A A L6
LT CONT &> THEEL TV & SnTng >0,
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RSN 2L CO I L Afitnkma ~t b &
EZ N, fltod L BT 505 LivZu.

(@)

before CO exposure CO exposure CO exposure CO exposure
0 min 1 min 2 min

CO exposure
3 min 30 sec
(Valve Closing)

1 min 2 min 6m33s
after valve close after valve close  after valve close

Amorphousif

CO exposure (100Pa)

Fig. 6 Formation of amorphous film by CO exposure.
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CO BRI CTH 5 AWTIO, & Oy W AIHHE S B2 &
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. 0, IREIRIEB
3EVI Tig A:3.5eV (350nm)
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T
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Fig. 7 (a) BF-STEM image of AwTiO,. (b) CL specrum in
region of (a). (c) Changes of CL spectra from (b) by O,, CO
and co-exposure of CO+0,. (d) Model of CL by O, adsorption.

i
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Fig. 8 Proposed model of CO oxidation catalysis of Auw/TiO,
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Improvements and Applications of Visible-light sensitive Photocatalysts

Takeshi OHWAKIY, Shu Saeki? and Takeshi MORIKAWA?

Abstract

This paper introduces developments and applications of the visible-light sensitive photocatalyst N-doped TiO2 (N-TiO2).

The rates of photocatalytic decomposition for gaseous volatile organic compounds such as acetaldehyde were enhanced

by surface loading with Fe or Cu compounds on N-TiO.. Anti-microbial properties of the advanced N-TiO2 were also

improved. The enhancements were considerd to be due to an increase in amounts of oxidative species by photo-fenton

reaction at the loaded metal compound surface. Various products with multi-functional properties, e.g. deodorant,

anti-fouling, anti-microbial, and anti-viral etc. by using this high performance type visible-light sensitive photocatalyst

have been developed.
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Table 1  Classification of visible-light sensitive photocatalysts for environmental purification

Materials Type

example

Modification of titanium oxide | Anion dope

N-TiO,, S-TiO,, C-TiO,, F-TiO

Metal dope

Cr dope, V dope

Surface modification
(Sensitized type)

PtCl, Sensitized

Surface modification

(Interfacial charge transfer type)

Fe(II) supported , Cu(Il) supported

oxide

Materials other than titanium | Oxide or nitride semiconductor

WO;, TaON

Organic semiconductor

g-C3N4

3. AARERAMIEOSEEREE

31 N-TIO fisE D= AL

N-TiOx 1%, 7% —E@{bTF ¥ o DA ho—
M AEBRITERRT HZLIZLD, FOmETFHZ DN
v MHEEZTERT DAl (02) EAREHT (Tis)
D73y RF v T INOANE 1HAUTEHE N OFr7= 701k
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Fig.1 Concentration of acetaldehyde and CO. as a
function of visible-light irradiation time.
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Table 2 Antibacterial properties of high performance N-TiO2
photocatalysts

2-1 against Escherichia coli

Under fluorescent | dark
light irradiation

Measured

immediately control 1.5x10° 2.8x10°

after inoculation

After 24 hours control 4.0x10° 1.3x107
N-TiO, 1.0x103 1.0x10°
Cu/N- <10 3x104
TiO,

2-2 against Staphylococcus aureus

Under fluorescent | dark
light irradiation

Measured
immediately control 4.0x10° 2.0x10°
after inoculation
?Alﬁﬁf)urs control 2.0x10° 1.0x100
N-TiO, | <10 1.2x10°
%“(/)N' <10 <10
2
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Fig. 2 Speculated photocatalytic reaction over Fe or Cu
loaded N-TiOx.
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Fig.3 Practical applications of N-TiO and the
improved N-TiOs.
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Dimension-Controlled Nanoarchitectures by Self-Assembly of Amphiphilic Peptides

Masayoshi TANAKA"Y

Abstract

3D and 2D self-assembly of amphiphilic peptides designed with alternative sequence of hydrophobic and hydrophilic

amino acids were investigated. The amphiphilic peptides designed serine as a hydrophilic residue showed self-assembled

gel based on B-sheet conformation and hydrogen bonding between OH groups on the side chain of serine. When the

amphiphilic peptide designed glutamic acid as a hydrophilic residue self-assembled in two-dimension, the peptide gave an

array of nanofibers by an interface specific secondary structural transition.
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Fig.1 A) Synthetic route of peptide, B) Typical secondary

structures.
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Fig.2 The amphiphilic peptides; A) RADA16 and B) SASLI16.
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Fig. 3 CD spectra of SASL16 dissolved in the aqueous solvents at

various pH.

TCIZBHFEDHE AL TV D B E T T FoFfEE L
TETOLNHOE, JEHAEE7 R p HOFFHOHIENETH 5,
DB YE DTEADMUBE BT DA A U FEAITEIE L TV D
7o, BT AT S 2 EMMAAT, pHIZk -
TSRS D Z 3D, 2F 0. LT LHAEED
pHIZBWTH I D LIFRB 20D TH S, £ TpH
RIFE IS e Re P VE R 57T ROFR &
A U7z, VKBRS E AT 5720, D TRIES
MWARETH B, LIZh o T, WEROTF REGHIBIT 5
T A MFRFE L T = A ML ORI 0 KRS A
G L T57 B CThLIRY VEEALLETTF R
AR U7z (Fig 2B), BRKMEFRILIIVAMRME 2/t L7zhb
B, 7o=vikaAf v ro ks bETEEE Lz, B
T B~ F RSASLI6Z/KIC A L, Betns 7
VT VDK 2 R U=, BKERIRO M —fadk (CD) A
A7 MVERELIZE Z A, WTROpHIZIWTH215 nm
725218 nmiZ A OREDBH <41, #RR)7Z2 B —2— b

D



<

MEBBEEA 7 FOHCHBRALIZ X 2 KoTHI S 7 00FHE sk

e HZEDRENT (Fig 3), P&, ~X7F NEELE
< L720.5 with/kigi A Uiz & = A, Benk iz LT
HIEHLRWTVDOIERI RS (Fig 44), fFoii=s
IR HIR I B, ZVE R U TR O T BARK
85 (AFV) 1213, F /) A — VOSSR 2 R LT (Fig
4B), SASL1623 B — 31— MIIEDS < SR Z R L.
TS KEEIERT TOKRBREAIT L > THRHE DA B IME S
Nty NT—JENEEL, B FeZ UbsiiZs -7z &
EZ2 b5, KBEIIEW p HEERIZISWTA A1k 5
T LI, pHITIRIEL 72V B R Z L RSN /]
B CTH-o7-,

A)

a)pH 3 b) pH 7

c)pH 10

",-bn\
I
\(' 20 nm
'ﬂ
10 nm
0 nm

Fig. 4 A) Photographs of the obtained hydrogel at a) pH 3.0, b)
pH 7.0, and pH 10.0, B) AFM image of the peptide nanofiber
obtained from the aqueous solution at pH 7.0. Scale bar: 200nm.
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Fig. 5 A) Photographs of the obtained organogel in a) DMF, b)

NMP, and ¢) TFE, B) CD spectrum of the SASL16 solution

dissolved in TFE.
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Fig. 8 AFM images of the (LELE)s-PEG layer obtained by LB
method. The pH values of the aqueous phase are A) pH 3.0 and
B) pH 10.0.
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Fig. 9 AFM images of the (LELE)s-PEG layer Adsorbed on the
mica substrate. The pH values of the solution are A) pH 3.0 and
B) pH 12.0.
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Measurement of Displacement Field around Slant Crack Tip
and Estimation of Fatigue Crack Propagation Behavior under Mixed-Mode

Kenichi SHIMIZU"

Abstract
As an actual crack in film materials is subject to stress from various directions, it is important to study about the crack
deformation behavior under mixed-mode condition. Therefore, it is important to consider about the fatigue crack
propagation behavior under mixed-mode conditions with the crack opening and the crack sliding displacement. In this
study, the copper film with the thickness of 50um was bonded to the cyclic loaded base plate so as to cover a through hole
drilled at the center of the plate. After the fatigue crack was propagated under mode I condition, the film was detached
from the base plate and was bonded again so that the crack was slanted from the loading axis. The displacement filed
around the crack tip was measured by digital image correlation method under mixed-mode condition. As a result, the
position of crack tip was determined more accurately from sample variance of stress intensity factor under mixed-mode.

The fatigue crack propagated to the region where the large stress intensity factor was estimated from the displacement

around the crack.
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Fig. 2 Slant crack tip observed by digital microscope
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Fig. 6 Bent crack propagated from #=45"  slant precrack
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Environmental risk assessment for concrete waste recycling

Yasuhiro DOSHO "

Abstract

Concrete is extremely durable and can last for hundreds of years in many applications. However, construction waste is
generated, such as when concrete structures are demolished due to changing needs. It is essential to reuse such construction
waste from a life cycle assessment (LCA) perspective and to ensure effective recycling of construction resources.

In this review, a feasibility study on various concrete waste recycling systems, such as for demolition of a thermal
power plant, was carried out from an environmental risk assessment viewpoint. The influence of the resource cycle on the
environmental impact, such as crude oil consumption, land use for waste disposal, and use of natural aggregate for effect,
was evaluated through integration of an economic index using Life-cycle Impact assessment Method based on Endpoint
modeling (LIME).

As a result of the simulation, since reducing the amount of fine powder may decrease environmental risks associated with
concrete waste recycling, it is necessary to establish an effective recycling technology for fine powder, including a means to
prevent the leaching of toxic substances, such as hexavalent chromium.

This review demonstrated that evaluating the environmental risk of recycling systems based on LCA using a LIME (Life-

cycle Impact assessment Method based on Endpoint modelling) -based integration index is effective.

1. Introduction
1.1 Background

Concrete is the second most consumed material after
water and is fundamental to our urban environment. It is
roughly estimated that between 21 and 31 billion tons of
concrete were used globally in 2006 compared to less than
2.0 to 2.5 billion tons in 1950 ". Concrete is extremely
durable, and can last for hundreds of years in many
applications. However, as needs change and old concrete
structures are demolished, a large volume of construction
waste is generated.

In Japan, according to an investigation (census)
result” conducted in fiscal 2012 by the Ministry of Land,
Infrastructure and Transport (MLIT), about 72.7 million
tons of construction waste is produced per year, most of
which is recycled in compliance with related laws and
ordinances”, and of which concrete waste accounts for 30.9
million tons. Although the rate for recycling concrete waste
has reached 99.3 percent, most is used as roadbed gravel
and/or backfill materials >,

Thus, there is an urgent need to establish a safe and
effective method of recycling concrete waste, both in terms

of resource circulation and environmental preservation.

1.2 Present status regarding concrete waste

Although concrete waste is presently used almost entirely
for roadbed gravel, demand for roadbed gravel is not
expected to increase since there has been a decline in new
road construction”. Concrete waste contains trace elements
such as hexavalent chromium and lead, as these are present
in cement. It has been reported that these trace elements may
leach out if fine mortar grit (5 mm or less in diameter) such
as recycled fine aggregate and/or fine powder is subject to
carbonation”. Therefore, to prevent soil contamination, it is
necessary to develop other uses apart from roadbed gravel
and/or backfill materials. The most promising alternatives

are recycled aggregate and recycled aggregate concrete.

2. Application of recycled aggregate concrete
2.1 Concept
When recycled aggregate concrete is applied to buildings,
etc., the quality required for aggregate used is generally
equivalent to that of natural aggregate, such as gravel and
sand. However, when manufacturing recycled aggregate,
the manufacturing cost and CO, emissions are likely to rise

sharply, thus limiting the usage of recycled aggregate concrete.

1) BRI A

1) Department of Environmental Science and Technology
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In order to encourage the use of recycled aggregate
concrete, it is necessary to ensure an appropriate balance
between 1) safety and quality, 2) environmental impact, and 3)
cost- effectiveness ”.

The environmental impact is especially important in terms

of risk assessment.

2.2 Production method for recycled aggregate

Recycled aggregate consists of original aggregate, original
mortar and original cement paste. Chlorides and/or toxic
substances, such as hexavalent chromium, are present in
concrete waste since original mortar and original cement
paste are contained in cement *.

Recycled aggregate is manufactured from concrete
waste. The treatment of original mortar and original
cement paste during manufacture is important for recycled
aggregate. There are two main production methods for
recycled aggregate concrete in Japan ”. One is an aggregate
refinement method (or aggregate refining method) that uses
the recycled aggregate from which most original mortar
and original cement paste has been removed. Another is
an aggregate replacement method (or aggregate replacing
method) that uses recycled aggregate which still contains the

original mortar and cement paste.

2.2.1 Aggregate refinement method

Recycled aggregate using the aggregate refinement method
is produced in order to attain quality equivalent to that of
natural aggregate, such as gravel and/or sand, for which it is
substituted. In order to manufacture such recycled aggregate
while removing the original mortar and/or original cement
paste, an advanced processing technique using special
facilities is needed.

In Japan, there are four main aggregate refinement
methods, and these can manufacture high quality or
medium quality recycled aggregate to satisfy the specified
requirements.

The best of these four methods uses heating and rubbing to
yield about 35 percent high quality recycled coarse aggregate
and about 21 percent recycled fine aggregate from the entire
concrete waste. The remaining 44 percent is fine powder

containing a large amount of original mortar and/or original
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cement paste. Although several recycling applications that
convert fine powder to cement materials have been reported,
widespread use is still difficult because there are problems
with quality control, such as preparations at cement plants, and
cost-effectiveness ”. More advanced processing techniques
and facilities are needed to reuse this fine powder for materials
other than concrete, but the cost and/or environmental impact
may be higher.

The aggregate refinement method in Japan mainly
comprises of four methods, “Heated Scrubbing (heating and
rubbing)” , “Mechanical Scrubbing-1 (eccentric tubular type)”
, “Mechanical Scrubbing-2 (screw type)” and “Wet Scrubbing
and Gravity Classification” '. These are used to manufacture
high-quality or medium-quality recycled aggregate that
satisfies the JIS A 5021 * or JIS A 5022 ”requirements.

2.2.2  Aggregate replacement method

In contrast to the aggregate refinement method, the
aggregate replacement method does not remove the original
mortar and/or original cement paste. The aggregate
replacement method reduces the influence of the original
mortar and/or original cement paste and produces concrete
with the required performance by mixing natural aggregate
and recycled aggregate during the concrete manufacturing
stage. For this reason, the aggregate replacement method,
which does not remove the original mortar and/or original
cement paste, proved effective in terms of cost and CO,
emissions ”.

In the present, there are actual results of four MLIT
approvals by aggregate replacement method in Japan *.
Based on such MLIT approval, recycled aggregate concrete
was applied to two buildings ”, and one structure '” as the
base for temporarily keeping a used transformer. In addition,
it was used for the structural concrete of 11,000m’ to the
scrapping and rebuilding of a thermal power station, based
on advanced mixing design and quality control . And, it
is produced for precast reinforced concrete products as trial
models for power utility manhole segments ', which use
recycled fine aggregate and recycled coarse aggregate that
are manufactured while constructing the new structure.

These results have proven that recycled aggregate concrete

produced by the aggregate replacement method can be
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manufactured with sufficient quality as structural concrete
and/or precast reinforced concrete products by using
materials that conform to all the related quality standards

through suitable quality control.

3. Simulation of environmental impact

3.1 Evaluation of environmental risk

Generally, the influence on the environment of recycling
has been estimated based on CO, emissions *. However, in
order to objectively evaluate the environmental impact, it
is necessary to take into account the reduced consumption,
such as the decrease in waste in the event of recycling, and
natural resources which must have been consumed originally
in cases that do not involve recycling.

In other words, a theoretical evaluation that reflects
several risk factors related to resource circulation will enable
enhanced objectivity in terms of the environmental impact

assessment.

32 LIME
LIME (Life-cycle Impact assessment Method based on
Endpoint modeling) was released in 2003 as a result of the

LCA national project in Japan ¥

3.2.1 LIMEinLCA

During the 1990s, the main integration problem in LCA
was one of comparison (a method of deducing a single factor
by weighting between influence domains). For example, Eco-
Indicator’95 developed in the Netherlands is a classic example
") However, although quantification of the environmental
impact substance using this method was carried out, it was
pointed out that the actual environmental impact - such as on
human health and biodiversity, etc. - was not considered.

On the other hand, the development in the life-cycle
impact assessment method (ex. Eco-Indicator’99) ' called
“endpoint modeling” that estimates the amount of damage
at the end point began in 2000. In Japan, the LCA project
was inaugurated in 1998, and an LCIA (Life Cycle Impact
Assessment) method based on endpoint modeling on the
Japanese version was developed in this activity. This was
released as LIME (Life-cycle Impact assessment Method

based on Endpoint modeling in Japanese version) in 2003
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whereupon the LCA project ended .

Evaluation of LIME integration to concrete construction
has already been treated in some case studies by the Japan
Society of Civil Engineers’ (JSCE) “Recommendations
on Environmental Performance Verification for Concrete

” D Since it could be evaluated with

Structures (Draft)
conventional CO, emissions ”, and it was one of the methods
that became popular through development in Japan'"'"®, LIME
was adopted as an evaluation method for the environmental

impact in this review.

3.2.2  Evaluation method using LIME

As shown in Figure 1, the main steps involved in an LCIA
(Life-cycle Impact Assessment), such as characterization,
damage assessment, and weighting, which have been adopted
to meet the various aims of LCA, are also covered under
LIME, and are evaluated as the “Integration index” . As
shown in Table 1, the damage factor shows the influence of
an inventory on the subject protected, such as human health.
Moreover, the weighting factor for each single index is shown
in Table 2 as four protection targets (Figure 1 shows two
exemplary “protected subjects” ) set by LIME.

In LIME, human society and the ecosystem are specified
as the protected subject. Also, after these are classified under
the items reflecting quality (human health, biodiversity) and
quantity (social capital, primary production), the weighting
factor is calculated ¥\

In items reflecting quality, disability-adjusted life years
(DALY) used as the damage index of human health is
calculated from the years lived with a disability (YLD) in
terms of disturbed health, to years of life lost (YLL) through
a premature death " Furthermore, the expected increase
in numbers of extinct species (EINES) used as the damage
index for biodiversity is calculated as the amount of damage
suffered in terms of biodiversity as the degree of change in
species extinction risks due to exposure to a toxic substance
or physical alteration of an ecosystem ¥

Under items reflecting quantity, the degree of influence on
social capital is calculated using an equivalent damage value
(% Yen) . In terms of the extent of any influence on primary
production, net primary productivity (NPP) is used. NPP is

the production quantity (i.e. a production rate) per time, and
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is generally expressed as the dryness amount of the vegetal
object per annual unit land area . This method was based
on the latest understanding of environmental science, and is
expected to contribute to improving the quality of LCIA and
promoting the implementation of LCA to the concrete sector
in Japan.

The integration indices calculated for use in this review are
shown in Table 3. These are calculated as totals by multiplying
the damage factors and the weighting factors. For example,
the integration index of damage per unit mass was a value in
which industrial waste equivalent to rubble is very large.

The range for evaluation is calculated from CO, emissions
and resource consumption with the energy in gas oil, ™ etc. in
the post-demolition recycling stage.

Impact Category Subject o

factor

Inventory

Global

warming

C

Agricultural
products

IH

HCFCs Ozone layer| -
depletion Soil Social |+
submersion capital

Damage factor

Figure 1 Step concept of impact evaluation using LIME '
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3.3  Method of simulation

An outline of the thermal power station chosen as the
simulation model in this review is shown in Table 4, while
an outline of the case model used in this review is shown
in Table 5. The boundary conditions used in the simulation
model regarding the purposes for which the concrete waste
would be employed are shown in Figure 2 and Table 6.
In addition, the unit requirement for CO, used in order to

calculate CO, emissions is shown in Table 7.

3.3.1 Simulation model

The buildings designated for rebuilding are the main plant
and related facilities at a 350,000-kW thermal power station,
located in the suburbs of an urban area.

After demolition of the old (oil-fired, 350,000-kW
class) thermal power station, the new turbine building
(concrete volume: 24,000m’) and some of the related
buildings (concrete volume: 11,000m’) are rebuilt as a
new thermal power station (oil-fired with combined-cycle
power generation system, 1,500,000-kW class) on the same
site (area: 280,000m’), and it is assumed that the quantity
of concrete waste generated from demolition of the old

buildings and the amount of concrete required for the new

Table 1 Damage factors '

Subject protected*1
Subject items Primary production  Biodiversity =~ Human health ~ Social capital
(kg"*/kg) (EINES/kg) (DALY Ykg) (¥ °/kg)
Industrial waste Rubble 8.60E-03 1.18E-13 - 1.38E+01
Air pollution CO, - - 1.62E-07 5.08E-01
Gravel 1.98E-03 1.35E-15 - -
Resource consumption
Crude oil - - - 2.96E+00

*1 The Japan Environmental Management Association for Industry, 2003

*2 kg: NPP (Net Primary Productivity)

*3 EINES: Expected Increase Numbers of Extinct Species

*4 DALY Disability Adjusted Life Year

*5 ¥: Yen (Damage amount equivalent)

Table 2 Weighting factors '®

Primary production  Biodiversity Human health Social capital
(¥kg) (¥/EINES)  (¥/DALY) ¥¥)
3.79E+01 1.28E+13 1.43E+07 1.00E+00

14)

Table 3 Integration indices

Integration index
Yen/kg Yen/L
LM 1: 1.56E + 01 -
LM 2: 2.82E + 00 -
LM 3:9.23E - 02 -
consumption Crude oil LM 4: 2.96E + 00 LM 5: 2.43E + 00
Gas oil equivalent PL: 2.640 kg-CO,/L

Subject items

Industrial waste ~ Rubble
Air pollution CO,

Resource Gravel
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buildings are approximately the same. 3,000m’ of concrete
for use in precast concrete products that are needed at the

outset when building the new power station is assumed for
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is assumed, which is to be used as roadbed gravel for the
parking area and suchlike and/or as backfill materials for

demolished underground structures, etc.

the RC box culverts (JIS A 5372)*” and boundary blocks (JIS

A 5371)*". 20,000m" of concrete waste (absolute volume)

Table 4 Outline of simulation model

o Demolition Oil-fired thermal power station
Type of building .
Establishment Oil-fired thermal power station
Location City suburbs
Site area (m?) 280,000
Total floor space (m?) 89,000

Amount of concrete waste produced (m3) [weight] 35,000 [80,500 tons]
35,000 [80,500 tons]
3,000

20,000

Structural concrete (m®) [weight]
Application Precast concrete products (m)

Backfill material and roadbed gravel at site (m®)

* Combined-cycle power generation system

Table 5 Outline of model case

Case Usage Outline

This case uses as much concrete waste as possible for

roadbed gravel and/or backfill material at the construction
Roadbed gravel and/or . . 5 . .
1 . site, with 20,000 m” of concrete waste being reused on site.
backfill materials o . i
Any remaining concrete waste is taken off-site to an

intermediate treatment facility.

Case 2 involves the reuse as roadbed gravel and/or backfill
materials, while recycled coarse aggregate and recycled fine
aggregate is used in the concrete for new buildings, etc., at
the construction site. It is classified under three cases, namely
Cases 2-1, 2-2 and 2-3, based on usage of recycled fine
aggregate.

Case 2-1: Recycled fine aggregate that was manufactured

only by crushing and classified for use in building concrete,

Roadbed gravel and/or X T .
R while any remaining concrete waste was taken to an off-site
2-1  backfill materials, . ; .
intermediate treatment facility.
2 2-2  recycled aggregate

Case 2-2: Recycled coarse aggregate (other than as used for
2-3  concrete (aggregate o
building concrete) and recycled fine aggregate that was
replacement method) . .

manufactured only by crushing and classified as used for
precast reinforced concrete products, while any remaining
concrete waste was taken to an off-site intermediate
treatment facility.

Case 2-3: Recycled fine aggregate, whose quality was
enhanced by adding a wet grinding treatment process ), was
used for precast reinforced concrete products, and any fine

powder generated was taken off-site for final disposal.

Case 3 involves reuse as roadbed gravel and/or backfill
materials, and use for concrete in new buildings and precast

reinforced concrete products as recycled aggregate for

Roadbed gravel and/or concrete — class H (JIS A 5021) % at the construction site. It
i backfill materials, is classified under two cases, namely 3-1 and 3-2, based on
32 recycled aggregate the method of manufacturing the recycled aggregate.

concrete (aggregate Case 3-1: The eccentric tubular type for “Mechanical

2 23)

refinement method) Scrubbing

method.

was used as the aggregate refinement

Case 3-2: Heating and rubbing for “Heated Scrubbing” >

was used as the aggregate refinement method.
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3.3.2 Boundary conditions

As basic conditions for all cases as shown in Figure 3,
recycled aggregate except for fine powder is assumed to
be treated at a temporary plant within the construction
site and a factory outside the construction site, applied to
construction of the new building, or sold to manufacture
precast concrete products and structural concrete for market
delivery. The assumed evaluation range is until the recycled
aggregate is transported to the concrete manufacturing
plants. The effect of using recycled aggregate is calculated
based on the reduction in use of natural aggregate. Since
the demolition of concrete and/or concrete structures and
manufacturing using cement for construction concrete
and/or precast concrete products are assumed to be
common conditions for all cases, they are not included
in this calculation. In the aggregate replacement method
(Method A)”, it is assumed that recycled coarse aggregate
is produced at the construction site using a mobile facility.
In this case, recycled coarse aggregate concrete with a
30 to 50 percent replacement ratio is assumed to be used
during construction of the new building. Furthermore,
recycled aggregate concrete with recycled coarse aggregate
added having a 30 percent replacement ratio and recycled
fine aggregate having a 20 percent replacement ratio is
assumed (Case 2-1) to be used during construction of the
new building. Based on the results of the basic review into
the quality of recycled fine aggregate intended for use as
aggregate for structural concrete *”, the reduction in quality
was small at the replacement ratio of 30 percent or less, in
the case of a 45 percent water-cement ratio. However, under
the conditions of this review, since use of about 55 percent
water-cement ratio was assumed, the upper limit for the
replacement ratio was assumed as 20 percent.

In Cases 2-2 and 2-3, the recycled fine aggregate is
assumed to be treated at a factory outside the construction
site, and used to manufacture precast concrete products such
as boundary blocks or reinforced concrete box culverts for
market delivery. Incidentally, recycled fine aggregate used
for the trial model of the power utility manhole segment '
was made using the same method as Case 2-2. That is, wet
grinding treatment was not performed. However, as with the

aggregate replacement method in Case 2-3, since the recycled
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fine aggregate contains a large amount of original mortar,
which severely impairs the quality of the concrete, a wet
grinding treatment process was added to improve the quality .
In the aggregate refinement method (Method B), these
are assumed to be treated at a temporary plant within the
construction site, applied to new building construction, and
used to manufacture precast concrete products and structural
concrete for market delivery. This simulation selected
the eccentric tubular type (Type 1)>” for “Mechanical
Scrubbing” , and heating and rubbing (Type 2)** for “Heated
Scrubbing” as the aggregate refinement method. These
were evaluated for the effectiveness of the recycling system
compared to reuse only as roadbed gravel and/or backfill

materials.

3.3.3 Calculation method

The integration economic index (TL) is used to evaluate
environmental impact and is given by Eq. (1). Crude oil
consumption, land use for waste disposal, and use of natural
aggregate for effect is evaluated under the integration index
as shown in Table 3. In addition, CO, emissions (Te) are
included in the evaluation of TL, and are given by Eq. (2).
Namely, CO, emissions are calculated by multiplying and
adding to the volume corresponding to the calculation
conditions of each case by the CO, unit requirement shown
in Table 7. As an aside, although there are field survey results
for several facilities in terms of the CO, unit requirement as

25), 26) and

concrete waste intermediate treatment (Mel)
recently the final disposal of fine powder (Me6.1), this review
used CO, unit requirements based on the inter-industry
relations table*”.

TL = Te*LM2 + Te / PL-LMS5 + LM1’ -(rvl + rv5.1 +
V6.4 +1v7.3) - LM3" +(tv2 + rvd.1 +rv4.2 + rv4.3 +1rv5.2 +
rv5.3 +1rv6.3 +rv7.1 +rv7.4 +1v7.5) (1)

where,

TL: Integration economic index (Yen); LM and PL:
Integration index.

rvn (m’, ton)
n=1,2,4.1,42,43,51,52,53,6.3,64,7.1,7.3,74 and 7.5
(mass tons): Represents volume,

LM1’ , LM 3’ : Mass (tons); and Te is CO, emissions
(kgeCO,) and is given by Eq. (2).
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Te = rvl-Mel+rvl-Me8n+rv2-Me2-rv2-Me2.1+rv3-Me3-
(rv4.1+1rv4.3)-Me4-rv4.2-Me2.1+rv5.1-Mel-rv5.2-Me5-

rv5.3-Me5+rv6-Me6-rv6.3-Me5+rv6.4-Me6.1+rv7-Me7-
rv7.1:-Me4-rv7.4-Me5-rv7.5-Me5+rv7.3-Me6.1+rvn-Me8n (2)

where,
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(mass tons): Represents volume,

n=2,3 (m’): Bulk volume,

rvn (set): Set equivalent,
n=1,4,41,51,52,53,6,6.3,6471,73,74,

Men (kgeCO,): CO, unit requirement. (n: Based on Figure 2

rvn (m’, ton) and Table 7.)

n=1,41,42,43,51,52,53,6,6.3,64,7,71,74,75

Concrete waste: 35,000 m3, 80,500 tons

30 km, rv1 (set)

Intermediate treatment: rv7 (15,000 m3, 34,500 tons) |

‘| Backfill material, roadbed gravel: rv2 (20,000 m?, 46,000 tons) ‘|

'H Backfill material, roadbed gravel: rv2 (20,000 m3,46,000 tons)

Recycled aggregate production: rv3 (15,000 m?,34,500 tons) |

Rm1 |]

Recycled coarse aggregate: rv4 ” 20 km, rv4 (set) Rr1 H

Rm2

v

Recycled fine aggregate, fine

20 km, rv41 (set) Rr2 H
powder: rv5

Recycled coarse aggregate (for sale): rv4.2 ‘|

Precast concrete products: rv4.3 H
e,
30 km, rv5.1 (set) | Intermediate treatment: rv5.1 |

Structural concrete: rv5.2 ”

30 km, rv5.1 (set) | Intermediate treatment: rv5. 1 |

20 km, 20 km, rv5.3 (set) Rr3 'H Precast concrete products: rv5.3 H
s Stuctural concrete: Natural aggregate wse. |
| EESpeppeppeppey S Ty pegpeipngpanypeg ey
Wet grinding treatment: rv6 20 km, rv6.3 (set) Rr3
” Recycled fine aggregate: rv6.1 | Precast concrete products: rv6.3 |
Rm3 Fine powder: rv6.2 H 40 km, /6.4 (set) 1 Final disposal: rv6.4 |
| ____________ Sveusloowss Naslsggregatewss, ____________|
'H Backfill material, roadbed gravel: rv2 (20,000 m3, 46,000 tons) H

] Mechanical Scrubbing (eccentric tubular type) | Case 3-1
| Heated Scrubbing (heating and rubbing) | Case 3-2
S o _m_r\;7_1(-se-t) _________________________________________
—| Recycled coarse aggregate: rv7.1 “ '” Structural concrete: rv7.1 “
Rm2 20 km, /7.4 (set)
| Recycled fine aggregate: rv7.2 ” | 'H Precast concrete products: rv7.4 H
Rm3 Recycled coarse aggregate (for sale): rv7.5 H
H Fine powder: rv7.3 ‘| 40 km, rv7.3 (set) | Final disposal: rv7.3 I

*1: rvn (M3, tons): Represents amount. Volume (m?) or weight (ton).

rvn (set): Value of equivalent., Rmn (mass %): Recovery rate of recycled aggregate. (n =1, 2),
Incidence rate of fine powder. (n = 3), Rrn (%): Replacement ratio. (n =1, 2, 3)
*2: The surplus of recycled coarse aggregate in Case 2 and recycled fine aggregate in Case 3 are sold as
aggregate and/or roadbed gravel on site.
*3: In Case 2-2, the recycled coarse aggregate is used in precast concrete products.

Figure 2 Calculation flow for simulation
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\ [

. . . Concrete waste (size of a man's head) ]
Inside construction site

e A
Range of evaluation =~ |[------------- + Backfill material, roadbed gravel

Method A
Crushing and Screening

Method B Method B

Type 1 Type 2
Mecham);:al Scrubbing Heatec?/gcrubbing

|

‘ Recycled coarse aggregate ‘ ‘ Fine powder H Recycled fine aggregate

Recycled fine aggregate
(Fine powder contained)

Outside exc/lusive factories

Wet grinding treatment
Transportation

‘ Recycled fine aggregate ‘ ‘ Fine powder ‘
|| Intermediate treatment facmty“ Final disposal site
—

|| Manufacturing plant for recycled aggregate concrete ||

Figure 3 Flow chart of basic calculation conditions for
recycled aggregate

Table 6 Calculation conditions

Items Conditions* Adopted values

Rate of 5~20 mm: 54.8”
Method A
recycled 5~25mm: 7327

Rml
coarse 23)

(mass %) Type 1 27
aggregate Method B Tyne 2 3529
recovered ype

- 100 —Rml
Rate of After wet
Method A o 9

Rm2 recycled fine grinding 29

(mass %) aggregate treatment
recovered Type 1 317

Method B "
Type2 217
After wet
Rate of o 9
Method A grinding 71
Rm3 recycled fine
( % d treatment
mass owder
Vo Typel 422
recovered Method B ”
Type 2 4429
Replacement Rel Structural Method A 0, 30, 50 %
r

ratio of concrete Method B 10022

recycled

coarse Rr2 Precast concrete products 0, 50, 100 9

aggregate (%)

Structural concrete 0, 20 2

Replacement Wet
. Precast L 9
ratio of Method A grinding 0, 80, 84
Rr3 concrete
recycled fine treatment
products .
aggregate (%) - 0,20,30'?
Method B 100729
Density of concrete (t/m®) 2.3
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Table 7 CO, unit requirement

Symbol  Items CO, unit requirement

Fe Fuel oil Gas oil: 2,620 kg-CO,/L"”

Ee Electric power 0.564 kg'CO»/kWh*"

We Water Industrial water: 0.07 kg-COz/m3 &
Mel Intermediate treatment 77.000 kg-CO»/con.t m

Multiply the product of fuel consumption by heavy
industrial machine and Fe: 4.508 kg~COz/m3
Crushed stone: 11.000 kg-CO,/t*”

Me2 Backfill in site

Me2.1 Roadbed gravel
Recycled aggregate production ~ Multiply the product of fuel consumption by heavy

Me3 (Aggregate replacement method) industrial machine and Fe: 8.097 kg-COy/con.t
Me4 Recycled coarse aggregate use Crushed stone: 11.000 kg-CO,/t*”

Me5 Recycled fine aggregate use Crushed stone: 11.000 kg-CO,/t*”

Me6 Wet grinding treatment 35.153 kg-CO,/t )

Me6.1 Fine powder disposal 77.000 kg-CO»/con.t m

Me7 Recycled aggregate production ~ Mechanical Scrubbing: 16.0 kg-CO,/t 3
(Aggregate refinement method) ~ Heated Scrubbing: 71.148 kg-CO4/t**

11.000 kg-CO,/t*”

Me8n Transportation Dump truck (ex. 10 ton, 60 km): 5.280 kg-COz/t*

* Tm/Uf Fe/L, Total of mileage: Tm, Used fuel: Uf, Load: L

Me7.1 Recycled fine aggregate sale

3.4  Simulation results

The simulation results are shown in Figure 4. Since the
rates for recovery of recycled aggregate, incidence of fine
powder, and replacement of recycled aggregate were changed
as shown in Table 6, and the amount of recycled aggregate
manufactured, the intermediate treatment of recycled fine
aggregate and concrete waste, and the fine powder disposal
were varied, there is wide variety between cases involving
the aggregate replacement method (Case 2).

The simulation results indicate that the recycling system
featured in Case 2, which uses the aggregate replacement
method, can reduce the integration economic index (TL)
by between 56 percent and 82 percent compared to Case 1,
in which reuse is limited to roadbed gravel and/or backfill
materials. On the other hand, in the Case 3 recycling system,
which uses the aggregate refinement method, TL is reduced
by between 50 percent and 55 percent compared to Case 1.

Furthermore, the influence exerted by treatment and
disposal of industrial waste compared to production of recycled

aggregate was clearly evident through the TL evaluation.

3.4.1 Verification of evaluation result

The influence exerted by the recycling system for concrete
waste on the subject protected in this simulation result was
clearly apparent through the TL evaluation. That is, since

the integration index (15.6¥/kg) for industrial waste is large

compared with the integration index (2.82¥/kg) for air pollution,
such as CO, emissions, and the integration index (0.092¥/kg)
for resource consumption, the reduction in industrial waste was
greatly influenced according to the TL evaluation. Additionally,
the intermediate treatment of non-recycling concrete waste
and recycled fine aggregate, and the disposal of fine powder,
have a large effect compared with the manufacture of recycled
aggregate. In particular, since there is a clear difference in
distribution ratios for Cases 2-3, 3-1 and 3-2 in terms of use
of recycled aggregate manufacturing systems, which generate
much more fine powder compared with other cases, the effect

of recycling on environmental risk was readily apparent.

3.4.2 Evaluation of recycling system

In this simulation result, the recycling system to use
recycled aggregate concrete based on aggregate replacement
method, which generates less recycled fine aggregate
including fine powder due to the high recovery rate of
recycled coarse aggregate during recycled aggregate
manufacture, presented a smaller environmental risk than
the aggregate refinement method. Incidentally, in terms of
the distribution ratio (aggregate manufacture, wet grinding
treatment and fine powder disposal) which are relevant
directly to recycled aggregate manufacture, compared with
Case 2-1 (1.1%) and Case 2-2 (1.5%), Cases 2-3, 3-1 and
3-2 which had a high demand grade for aggregate quality,
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Integration economic index (1,000,000 Yen): TL
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: Intermediate treatment [ : Fine powder disposal (Final
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** The cases employing the aggregate replacement method (Cases 2-1~3) show the lower limit
ploying gereg P

results.

Figure 4 Simulation results

accounted for 92.3 to 97.0 percent of fine powder disposal.
Therefore, reducing fine powder by decreasing intermediate
treatment of concrete waste and recycled fine aggregate
through expanded use of recycled materials, such as precast
concrete products, etc., may reduce the environmental risk
associated with concrete waste recycling. Moreover, it is
necessary to establish effective recycling technology for fine
powder, including a means to prevent the leaching of toxic

substances, such as hexavalent chromium.

4. Conclusions

In this review, a feasibility study on concrete waste
recycling systems as applied to the rebuilding of a thermal
power plant was carried out from an environmental risk
assessment viewpoint. The review results are summarized as
follows:

(1) The influence of resource cycles on environmental risks,
such as crude oil consumption, land use for waste disposal
and use of natural aggregate for effect, was evaluated through

an integration economic index using LIME.

(2) As a result of the simulation, a recycling system that
uses recycled aggregate concrete in an aggregate replacement
method, which generates less recycled fine aggregate that
includes fine powder, presented a smaller environmental risk
than the aggregate refinement method.

(3) Since reducing the amount of fine powder may decrease
environmental risks associated with concrete waste recycling,
it is necessary to establish an effective recycling technology
for fine powder, including a means to prevent the leaching of
toxic substances, such as hexavalent chromium.

(4) This review demonstrated that evaluating the
environmental risk of recycling systems based on LCA using
a LIME-based integration index is effective, so it is preferable

to seek solutions based on this review from now on.
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Significance of Automated Driving of Automobiles

Sadayuki TSUGAWA"

Abstract
Against a background of a recent increase of interest in automated driving of automobiles, this paper considers its
significance by referring to issues on automated driving. The objectives of automated driving are safety and efficiency of
road transportation, and comfort and convenience of automobiles. The feature of automated driving in the 20th century can
be summarized as investigation of technological feasibility, and that in the 21st century can be as practical applications.
Many national projects in Japan, Europe, and the US in the 21st century focus on automated trucks for energy saving
aiming at near future introduction. In addition, auto makers and suppliers announce to release automated vehicles in the
near future. However, automated driving for practical application involves issues on technologies, human factors, and
non-technological matters. The technological issues include reliability and MTBF (mean time between failures) of devices
and systems for automated driving. One of the issues on human factors is a role of a human driver under automated driving.
Transition from automated driving to manual driving is also an issue. The most important issue on automated driving is the

regal and institutional one, but it is beyond the scope of this paper.
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m > Human Driver >
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Table 1. Levels of automation defined by US DOT NHTSA.

Level Definition

Level 0 The driver is in complete and sole control of the primary vehicle controls brake, steering, throttle, and

(No automation) motive power at all times.

Level 1 Automation at this level involves one or more specific control functions. Examples include electronic

(Function-specific stability control or pre-charged brakes, where the vehicle automatically assists with braking to enable the

automation) driver to regain control of the vehicle or stop faster than possible by acting alone.

Level 2 This level involves automation of at least two primary control functions designed to work in unison to

(Combined function | relieve the driver of control of those functions. An example of combined functions enabling a Level 2

automation) system is adaptive cruise control in combination with lane centering.

Level 3 Vehicles at this level of automation enable the driver to cede full control of all safety-critical functions under

(Limited self-driving | certain traffic or environmental conditions and in those conditions to rely heavily on the vehicle to monitor

automation) for changes in those conditions requiring transition back to driver control. The driver is expected to be
available for occasional control, but with sufficiently comfortable transition time. The Google car is an
example of limited self-driving automation.

Level 4 The vehicle is designed to perform all safety-critical driving functions and monitor roadway conditions for

(Full self-driving an entire trip. Such a design anticipates that the driver will provide destination or navigation input, but is not

automation) expected to be available for control at any time during the trip. This includes both occupied and unoccupied
vehicles.

VAT O FBHN - T « BEEZ T RTUAT AT, B
—< U RTANLT 4 — R I )—TTEFNIR.
ZOERIE, PEROBENEROER CTH L. ISR
AT LTI, ba—~<2 RIA 0T 538, HlFn,
VED—i% > 2T DM > TITH. ZZ2TlE, 2ok
D 7R SR A JRFe D FBhiflR & R T 5. ORI,
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HEMLL~VL V%, EEEE SO TERSNLTVD )
5THBD. Table 1 [IZNHTSA O HEWEL~LEIRT. =
DFSCTIE, HENE LUV 1 LU EE S A EhERO &
FT|IHOWTERS.

3. BEEZOBMEHE

3.1 BEERERNE

BAEDDOHE D BB EASEFHIE, FHOIEEEN
5000 ALLE (Fil%d% 30 HUANDSEFE D), BEFEDHK
80 HATH S Y. HHOFIND 90% bidt 2—~ =
T—EENTND. WolE D, EEHHIC K D97l ok
REEIV, AR CAER] 381 B L HEE STl Y, 77
BB OIS Z 2400 I & 975 &, ZHUFAFRI 9 JEH
OEETHD V. EEEORNIL, KBAE EOET
FRHDHIETHDHN, I, @mEEEOT 7R
FNVAD ATROILDZERND Y 3 v 7 U= —T bR
KOOESTHD. ESHITOhNEDT LTI
W, BEFZSEIZE D HO0R20%% D, CO, HE
HHZOWTIEHBEASEIC LD b O 18% % 6, =
NEOHENRT, DAESEORIIRL D H XN,

32 EHHEGZOBMEFTRINDIHRE

BB [ B BiE, HEEAGE~DA— kA
—TarOENILD, T B, L —EE,
BB A &\ O HEEASEMBEOMINC S 5. HEhEx
DFERIYE, B0, HE, ELDORNERES, K
PRHRRIEID T2 D, 1970 RIS H A BT — R
HANFI AT U755, B E OO, Fi
D2 FRNCERE TN E & 5 L, 2 TOHKIIFEREERFET
HHZEERLTND . DS b, FHIZEROE
i ChPTE L cipiEtE s oOFl) LiB%4E, 1 BainicE
BETENZ & AUE, FOD 0% HEhEE S A . IS,
FEHEREE AR Z N2 O [FRBESREET, 1 FPRIZ[EIEE T
B & o728, BT E 2O 60%IRE TH D
2%, 2 FORMZIEREE TEN A AU, 100%[EhEEFTRECd 5.
T7pbh, A—hA—raNlloTCka—~vrxTTI—
ZHERL, RO, HEL, BIORWEMEZ X - T
HE RS D Z LN ATREL IR D,

FEES RN L, WO T, FIUTHE
VBT HNX—, BRETAMIRBIC LR S D, KR
FT 7 )VHIE (BOTEORIE, I 7abbEAEhliE) (&
ST, L—VOIRZ/NSLTHENTE, ZIUTER
DL—BEHL, TORR, RQEEEAENSE5 2
LD, KR VT a—F VI RE TR O]
W, J7pobREE - HREREERIE) (2Xk o, R
FREMECE, ZIULERARZHINSES, F7MA K
Tlzkdva vy vo—T0RAELRIET D Z E3ATRE
ThD. KETTbNZY I 2L—2 3T, 10BD
Fe AR 25[m/s], HIRIEREE 6[m] TEITSHD &,
SRS RANY 6000[ B/ L—2 1720, ZAUIBHEDR

44




HEYE O H B iR O 338

AR 2200[ 5/ L— DK 3 {5 TH5 Y. ST
SRR CHE A TS &, FRCEHEETRAC
ZESHIND L CE X — L0 n. KED Y 7
N=TINDITS Va7 b, S1Y 74 /L=7 PATH
1To7z, 18 ET /MK DBIFEERTIE, 2 BOFRMED
Wrf, PR SRS LS5 &, CdfE (455
HSHUI) 73, BREEOSA AT, O HCIEHI 80%,
B DE TR 70%\ B+ HRERMEF S TN S 2.
CAdEDADT 5 Z &%, REDPUESNDH Z AR LT
W5, Thoh, FEELEEEEIC Lo T, REAEY
NS E ORI AN L, TORE, Aori$— &
B S, F SRR CAE TS
A LIS THE TR —RER SIS,

S B IZHERERORE & U CRIENE & it s 5.
HEREIAY, ba—~<2 RTA N2 E - THREE G T
DR, SEilint, SRR EE ~BEITFR AT 5 2
EMWTED.

4. BEHERR S R T LDHEKE LFEDER

BAND HEREIROIERT, 5F5< 193940 ==
—I—7 ChfE S EFYE T GM (V=1 T E—4
— ) MR LTZ Futurama T A 9703, ZiUTIRskD4:
TEERN U4 T~ Td L b B ER O %
FfE L= boTidien -7z, FHl L Moz Rig L
7o BENERROMFSEE 1950 4FERUITKETRls S, £ D%
KA CTHBIG SN, 23 E T 1967 4EI2EEE 100[km)]
D HEEHA A LT 5. 1980 AR5 45 HIFICK S
ET ITS (EBERSHT AT L) ICETA57adx s k3
BkG S AL, £ D2 CRBEER IR E IV LT bk,
LML, KEY T 0 = 27T 1997 R T - R
HENEROT TO%, FENCRBT D BEEROSEL,
HERER TS IR S E WS ERTHIES R
7-.

L2 LIt 272 » CHRUOE BHEIRIZ BT 2 B0 &
FoTWD. 20 ttkdo BENEERS A7 A1, HEbERE
W7 4= TN THDHI L ERT ZERANT, 77
Ny =BT BTN, BUROFHBEZ R L Lict
DL, HENEIRD 7= DOEFEEATORFFERIFE & 3
WCEANH-TZ. LL, Aifdicis s, IVEET
DEHCEZ Z T2 AT 2000 EiFsicng. Biek
HCHBNER T v 7 07T by —22 0 BiFbh,

ZDETARNF RPN EEIIRTHL NS TN D.

S BIKEER A =S E iR (DARPA) (525 %%
ANB7Ry M= L —ZADRRITHES < Google 71—
DAL, FAUTFE SV THy, AEO BB E A —T 7358

PR B TR FE s No.55 2015

O HEELS AT AR RE LTINS O o oA
20 BER S X 7 2 & SR SN Z ORTI O
THHELT 57, £ DYAT BB, 7T by T
BEANR R D5 2 L 2R LTS,

4.1 B A\ADOBEIE

H V) 73 /V=7 PATH Tl, T 4 TIADOTEDHK
PR S A D BEEIROIE AT TR Y, 2003 FEITIE,
RS A D ABEIROTE 51T o72 (Fig. 2). BEHSA
OHENEERO BN, i Yar RyFor @
R EDFE LR T DD RMEDT T v T —
AEME AR5 2 &) 12T, ERptz
HetRd 572Dl 2—~ 2 KT A /S ClREis) S WEE e,
7o & 2T s LT OB L — 2T A 2
LIZHD. ZoTVLvTary Ryx o Z3h ) 7=
TIRA L T MDA TR ST D, AlhE
frD AU, BV 74 /L=T PATH S0 H47-> T
BRI K AR T A 5T 5 50T, S A ITESD
DN — hEFETT D720, BHAESC N v 7 L3R
TpoTOLb— MBRESNTE Y, BEFHHHTO B 8
THEBMEEI KI5 Z &1L, BHEYTH D,

Fig. 2 An automated bus by California PATH: (left) the bus
drives along the narrow path defined by road cones. A series of
objects at the middle of the path are magnets for the lateral
control; (right) the bus performs precision docking.
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KONVOI % 2005 4E7)>5 2009 43 T3 L, A8 CHH]
PEEIE 10[m], WHEE 8Okm/h]DFE 1T~ (Fig 3) .
ZOHMNE N T v 712 X DlgnE S HN & B B ORI
WZhoT., FHAENT v 71k 2=~ KT A /1 \)iiifind
LR, BT v riIv eV a rThRiE L L—2
~—Nlipo CHENER AT S . BRI — 4L
—PL—ZTREL, B LAN (X 2 HERLEEHEE
A2 TnD.

Fig. 3 A platoon of four heavy trucks by KONVOI (Figure
courtesy of Prof. Jeschke).

Fig. 4 Aplatoon of 4 trucks within Energy ITS Project.
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AT LOMFERFIZ AL O D FHEIE, Google, 1BM,
~AruY 7 ML T EEOBATHS. 1990 D
KEO ARSI A 7Y =7 ST, RO
ML Ty, HEEEN DL =T ADOIT AN
27 oD, LIELL LTHEBIIREL T 5. H
BEIRS AT AIZNE, FE7RT ¢ X VHIK T — A
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ST L EGE LT D IT EEDBALLROZ L TH
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5. BEnEiRnRE

IRk U7z K 9ICBRIZE < O BEEER S AT AT A
k=720 Tl NETHRBREIT 21T TN DN
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5.1 FftirEReE
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Table 2. Industry developments in automated vehicles.

Organization Noteworthy developments & Announcements

Honda Conducting demonstrations of Traffic Jam Assist at locations around the US in 2013

Mercedes B MY 2014. Steering Assist (Lane Keeping + Adaptive Cruise Control) in U.S. production vehicles;
creedes benz Self-driving vehicle for sale by 2020.

Volvo MY 2015 . Traffic Jam Assist (Lane Keeping + Adaptive Cruise Control) in U.S. production vehicles

Audi MY 2016 . Traffic Jam Assist (Lane Keeping + Adaptive Cruise Control) in U.S. production vehicles

Bosch Traffic Jam Assist technology will be ready in 2014 for use by OEMs

Nissan Plans to release a fully self-driving vehicle by 2020

General Motors Plans to release nearly self-driving vehicle by 2020

Continental Partnered with Google and IBM to develop autonomous driving systems

T Researching a semi-autonomous vehicle designed to keep the driver in the control loop and takeover in
oyota case of an imminent accident

47




HEYE O H B iR O 338

Thb. Tihbb, FHHEICHOWNTIT 14 Ekm]H7-0 1
N, AEEIZOWTIZ 100 Hlkm]dbi=0 1 N&/eb. =
& 30kmh THETTD | BOHEWTEZD &, FHIH
HUZHOUWT D MTBF (1 44 DFET- b D V%8 )
1, K9 4.7x10° B (K9 535 4F), RS HOWTO
MTBF (1 4 OSSO TEARIE) 1%, % 42x10°
W (RS540 L7025 . EdEl Lo, s
W2 tEEZDE, INHLDOEa—<2 RTA 30D
MTBF (3& HICREL 2%, ZHUTt 2—~ 2 KT A0
XOLOTEFTHLHZLERL TS, ZOZ L, [FH
B, BEREIRS AT AWRNLRICETET 5 2 & OFEHN
WEETHD Z EABWT 5. LLans, JEIRY #Els
B0 BRI 212 2 0 MTBFE [ 34EDF—F B0
DOF =N NS 72, ZNERESR S AT
LR HENERY AT DSMERFTLLTH 5.

HENEIRD 7= O OBEZRO(EEMES° MTBF % & =2—~
VR TANEFERICT S 2 LIERFEA TRV, BT
O HBIEHHZ RS0 MTBE L0 b EL L, LY &fEE
ET 28RS L. BYTOABIFAZ2HINT, ba—
2 RIA PNy T T LTS ZEITRD, B
BREIRHCIXZ Oy 7 7 77, JEhEE kR

@ MTBF RGN, RSN RERBEO—DOTH .

EBIT, BTV RT AOMRRERE A ERANCE
DEVENRDD. v TV AT AORRERERE, H
BEEROBIIEINFTREDNE 5 D OHWre,  H EhEL TEIT
HCEATEREED Y ORI A 2 5 &, HENER
DARABEIZ 7 DA ORI OFEE L 72 5D TH B.

52 Ea—< 77053 EDEE

SKE HEEERE (SAE) 13, Table 1 (2% L7= NHTSA
O HEREELD L)L Z YRR U 72 B BiEIR O L~V &
2013 4F7 HIZ%§3 L7=. Table3 I%, NHTSA & SAE D%
LYUZBIT D E a—v 2 RTANE TV RT AOEE%
RLIZHDTHD.

Table 3. Roles of a human driver and an automated driving
system (H: human driver; S: system) .
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Fig. 5 A low-speed, small autonomous vehicle for the
transportation poor developed by INRIA.
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EALER D
Experiment and numerical analysis on detonation wave

Tadayoshi SUGIMURA"

Abstract
Studies on detonation have been performed in connection with (1) applications to a ram accelerator as a launcher of a
hypersonic projectile and a pulse detonation engine as a propulsion of a hypersonic vehicle, and (2) protection of disastrous
explosion in a gaseous mixture due to a leakage of a combustible gas into the atmosphere. In this paper, at first, features of
detonation propagation are shown by experimental results obtained from open-shutter and instantaneous schlieren
photograph techniques. In addition, characteristic fish scale patterns due to a soot-film and pressure and density

distributions are numerically simulated by a finite difference approximation.
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Fig.3 Soot-film record in the vicinity of convergence.
Gas mixture: C,H,1+4.6750,, Pi=5.3 kPa.

Fig 4 Emission intensity of OH 306.4 nm
(0-0) band R, (14) branch.
Sweep 20 ps/div., output 0.5 V/div.

\

Tre1.438x(- $5K] 19600

S

y=Inllq /A V')
e

“T33000 3000 35000 36000 37000
Eklem™)

Fig.5 Arrhenius plot of OH 306.4 nm
R, branch emission spectra.
Gas mixture: C,H, + O,, Pi= 5.3 kPa.
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ROTATIONAL TEMPERATURE ("K)
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CaHz (')

Fig.6 Rotational temperature at collapsing point vs. acetylene

concentration.
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Ve FN—=THY, @ﬁ@%@pﬁim4mnﬁﬁ

5. WHEEET 5T br—3 3 ORI Fig8 12
N ) _ZL\/H;«:~7&_J:OT/E'J/£§%L, IR I
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ZORER A Figs.11~13 [T~ 3. FENCHE BTz CN S
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FEIZ XL VIEENEE L-. TOERE Figld (IORd. 2
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Spectrometer

Synchro
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-- 7z mu,,, Det.
{’lre:susre or f\’///////// I/ Ch-ombev
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62:Pirani Gauge

Fig. 7 Schematic diagram of experimental apparatus and

measuring system.

n:Simitarity Exponent
O:Present Experiment

30 60 190 260 330

Fig.8 R-T diagram of converging detonation.
Gas mixture: C,H, + O,, Pi=8.0 kPa.

‘—f—*—‘—*—b—&—‘—tl+4—o—o—t+4—‘—¢1--.‘...+ HHHHHHHH

8.6 kg/em?

2

Fig.9 Pressure history at the point of detonation collapse.
Sweep 50 ps/div., output 28.6 kg/em/div.
Gas mixture: C,H, + O,, Pi= 8.0 kPa.
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184

Fig.10 Soot-film record of conversing detonation.
Gas mixture: C,H, +20,, Pi=4.3 kPa.

650
126 3655 4047
7967 !3132 f663 ‘]078 4358

“ g
CN 4216
- . 8 N

|

Emission of
detonations

CN 3590 CN 3883
A (A) CH 4315

Fig.11 Emission spectrogram from the point of detonation
collapse. Gas mixture: C,H, + O,, Pi=8.0 kPa.
Slit: 200 pm x 6 mm, Film: Kodak TRIX-400.

(2.,2)
(3.3)
(4.4)

(1.1)
’ (0,0)

385.091 388.349

386.173
Fig.12 Emission spectrogram of CN spectral lines.
CN violet B X -X* £(0,0) ~ (4,4) band system.
Gas mixture: C,H, + O,, Pi= 8.0 kPa.
Slit: 50 um x 6 mm, Film: Kodak TRIX-400.
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3,3 .~
[ 4) w0 =
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J =
TN N H
|
A i ’ zo
3840 3860 3680

WAVELENGTH CA>
Fig.13 Densitogram of CN violet emission from the point of
detonation collapse.
Gas mixture: C,H, + O,, Pi=8.0 kPa.
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Fig.14 Computer simulation of CN violet emission.
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Fig.15 Shape of reflection nozzles used in experiments.

(L, H: mm, A: degree)

Fig.16 Open-shutter photographs at various initial pressures.
(P=30:4.0kPa, P=150: 6.7 kPa, P=90: 12.0 kPa)
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—a COIERIPRIEA AL LT, Fig20 (ORT XL 57
T U RIURO 6 FFFREE T CHEELA— DI AT D8
LUIHET D, T VIR ZRRT) - THREROIR L
fHIE GEREL) 2R L, 0O it CIbHIr 70 B AR
FRDSTERL SIS,

Fig.17 Instantaneous schlieren photographs.
Gas mixture: C,H, + O,, Pi= 6.7 kPa.

|
Shock fronl‘ ‘

el Smoked Foll

N

Reaction front

—~——

T=149.91

Fig.18 Numerical simulation results for pressure distribution
and Smoked foil by the finite difference method.

Fig.19 Movement trajectories of triple points in precursor
shock front.

Direction of propagation ——» | Reestablishment

Fig.20 Open-shutter photograph in the channel behind a

reflection nozzle.
Gas mixture: C,H, + O,, Pi= 6.7 kPa.

Figs.21, 22 |\ZHES0 & FNBREARIZINTT 7 7
Tl—arnbT hr—a OB E R LT
W5, FBRESARICBN T vy —T 73 b BN T
IV ARROPFEH TR L TN DIET b p— 3 AT
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el X L RS T0A.
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Fig.21 X-T diagram in the channel behind a reflection nozzle.
Gas mixture: C,H, + O,, Pi=6.7 kPa.
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Fig.22 Profiles of emission intensities at the specified positions.

23 F hx—a v L EEY L OT

T hR— 3 VORERNZE, AR A ORI
W&o THZEDS. 22T, BEffielEEwc T
DE D 2Z@ET HNEIRD .

Fig23 1%, 7 Fr—3 a o ORERESE)E & o L
DX BRERET D0ERLIZHDOTHD. IKHDIEHE
FENIENSETH S, Fig23b 13,7 bx— 3 ViH
D—ERHEE D FUBER 22 L7552 Y R p—
gL LT ERANEDNDIES> TOIRBEZ /R L TIN5,
Fig23cd TiL, FEEH T ML« ~A Y—lHRIZ L -
CHEAERE L CWND OG0 %. IARITREIN T 427K
L, LRSI & DX 2 S 50T, i
B & SOSBRAAT & OSSR A U D, ZhupGEERE =
S OR 2Rt S5, Fig23g Tld FRER & OffZEC
F o T —HROFAERNDAEL, 2 FHOMEDE
Wz THT bpr—a UAEEE RO

Fig.23 Instantaneous schlieren photographs of detonations.
Pi=10kPa.
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FTRL, A= RBEETH D Z LT,
Fig25 13, IECH 7T ML« <A T—FIROZEN &
VBRI BN DM a—F— & AW CH D, TR
—3 3 VRER ONE B REERO ARSI O ARG A
FERAZ BEAERATIC SIS D 2 &8 TEH 2 L
ZHIE Uiz, BT X 2R3 3%,

m] A € & v

Fig.24 Experimental apparatus with 2-D channels and

measuring system.

®)

Fig.25 Open-shutter photographs of detonation in a channel
with right-angle corners.
(a) Pi=4.0 kPa, (b) Pi=8.0 kPa.
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Fig.26 Schematic diagram for experimental apparatus.
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Fig.27 Propagation configuration to each initial pressure.
(a)Spin 1889 m/s, (b)Mono-cell 2205 my/s,
(c)Multi-cell 2578 my/s, (d)Multi-cell 2676 m/s.
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Fig.28 Emission observation section.

Propagation direction —

Fig.29 Open-shutter photographs from the top and the side.
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Gasdynamic Equations Conservation Form
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Fig.30 Computational domain and arrangement of 1-D C-J
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Fig.31 Pressure contours and soot-film record.
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(Yokoe and Sugimura , 2013)

Mixture: 2H,-0,, Initial pressure: 0.1[atm]
Mean propagation velocity: 2800[m/s]

Fig.32 Internal structure of spin configuration.
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Fig.33 Internal structure of double spin configuration.
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Fig.34 Trajectories of shock triple points.
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Fig.35 Diffraction at right angle corner.
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Fig.36 Pressure distributions in the wave front.
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Fig.38 HO, distribution in the wave front.
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Effect of Engineering Sense Education Using Model-Airplane Engine

Yoshio MURAKAMI "

Abstract

It is necessary for students aiming to become engineers to touch and feel objects. This will be useful in

understanding what engineering is. In the Department of Vehicle and Mechanical Engineering at Meijo University, one course
offered during the first year is titled ‘HAND ENGINEERING’. A model airplane, with a 4-stroke-cycle glow engine, is used

as a hands-on teaching material. Each student has their own engine and is required to sketch the appearance, overhaul the

engine, measure its parts, assemble it, give it a tune up and operate the engine. Through this series of experiences students will

acquire a sense of handling the mechanism and an understanding of basic engineering theory.
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Fig.5 Measurement of Combustion Chamber Volume

Fig.6 Technical Illustration
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Transition of Plastic Buckling Modes for Circular Tubes
Subjected to an Impact Axial Compressive Load

by
Katsuhiko MURASE"

Abstract
This study examines the conditions of the transition from progressive plastic buckling to dynamic plastic
buckling on thin-walled circular tube with an increase in the impact velocity. This report deals with the discussion of
numerical analysis for buckling modes. Their buckling modes are progressive plastic buckling, dynamic plastic buckling and
funnel-form type deformation. FEM were used for sixteen kinds of ends conditions. The transitions of their plastic buckling

modes of circular tube for impact axial loading were obtained for change of initial deformations and impact velocities.
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Table 1 Input data

(;T Impact velocity 20m/ s
d Diameter 25mm
M Attached mass 60kg
h Thickness 1. Omm
E Young' s modulus 70. 6GPa
g, |Yielding stress 307MPa
o Specific mass 2700kg/m*
m Mass of specimen 0.51kg
L Length of specimen 100mm
Impact end
Displacement Rotation Support end
3.0 Displacement  Rotation
2.0
1.0
30
2.0
1.0
3.0 ] 50
20 F FGC-FC 100
T 50 100
20 | oo
Lo |-
50 106
Group 3

Displacement

I ﬁ?
:{ ;',

' L

(mm)

1o |- -1

1o |-

\
5
T

0 100
X {mm)
Group 4

Fig. 3 Deformation curves for each boundary conditions
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Fig. 4 Deformation curves for friction change
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Fig. 6 Deformation curves for change of initial
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Fig.7 Deformation curves for impact velocity change
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My research work
Motoomi Yamanoi

Abstract
During almost 50 years at the Meijo University, I have made research work on various subjects; including Quantum Optics,
Biological System, and Control Systems. However, as the mathematical formulation, they can be classified into two
categories: direct problem and inverse problem. The equation of motion is solved in the direct problem to get an outcome
for a given input, whereas, the control input is looked forward in the inverse problem to give the required output. This is the
control problem. More over, there are another type of problems. For example, obtain the electric field for the given charge
distribution. This is the direct problem. Obtain the charge distribution for the given electric field. This is the inverse problem.
In science and technology there may be various another direct and inverse problems. From this point of view, I will describe
my works in this article. A system considered is both classical and quantum mechanical systems.  They are under the
influence from environments, to become open system, exchanging and loss energy and getting damping. For the quantum
system, this gives rise to the decoherence, i.e., loss of quantum coherence. We shall find a quantum feedback control to

suppress the decoherence. The generalized Optical Bloch Equation, which is the equation of motion for two-level system, is

derived to explain the new experimental phenomena.
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ftid, ko7 vy R T2 Hivd,

AL 0-AO0Tul] [%0 0fu] |0
7 vi={|A 0 Qv =|0 £ 0|v]|+0
% 0-Q0 ||w 00 +|w W,
(2-9)
% =A,x-A4,,x+B (2-10)

FFE(2-1 0) DFLF—H A,,,x 1E 2 MRS
HDOTFTOab—L MeEEzRL, F2H 4,713 2
YT RSBREE & AR AR U Cifnrd %588 (2-5) (5 31 B
(3 BYRORREIZAD L7oIRAE S A 52 D, RO
T, GReFoisfisl, T,7'=2y). BLO T, (Mg,
T, =y+T,) & Aodsd (Q=0). L (Q=0)
ZBHRR S B Ch D, DED | FBFIE. ATIOHEA T
RNEWND ZEMEESH TS, ZAUuL, HHEHRT 5
FRE(1-5) TS5,

JfE (2-9) 17 o R LT, B
SHEATISV YT, AT) E(t) (SRS DR -SRIV E O SR A AT
BI=OORAFET IV E L TRV b CEz[5], LiL,
o7y AR FREADS, NRREAR< 725 &L LR
SRR SV, ZORFERFICIAT T, BURONYEA
11-7-,

M-2-4 #HLWT7 oo

TERIE, £ NIEEEOREEA (2-5) 2
., WA K piEEEHTINZ, 2(2-9) b,
Ziud, HiEETo, 0 (1-5) OFEEFELTH D,

TSI, T2 RE L—FEOMEEREZE X
5o FOFER. dressed atom DIRAEETS:5, Z D dressed atom
DR O DRI LY | R LW D RICE R D,
ZORER, s a o R RERITIROE TRkES

[6],[7] &
J u u 0
7 =(4,-T,-T,)|v [+|0 (2-11)
w wl | 2yw,
ZZT
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0-A 0
A,=|A 0 Q 2-12)
0-Q 0
I 2HER (AE U 1/2, HHVE2HENIRT) & L—FA
NEDHEMERIC L Dae—L > MaEEhE# L,

7+rll 0 1—‘13
r,+r,=| 0 y+T,, T, @-13)
0 0 2740

(3, RSB AR T, S TYESRIIAT R QUKL K
LTHAOLND :

24+ 0%cosQ'r

? A
I, =T, =[dzf (1) o (2-14-2)
0
ry=|dz Jg(r)%(l—cosg'r) (©-14-b)
0
r,=- ! dr fs(z')gsinQ’ro (2-14-c)

BRI 2 ORI Gl
[ (Q=0)=T,(Q=0)=[dzf(7)
0

I ,(Q=0)=0
I,(Q=0)=0
LRV GERORHTH (2-5) L7285,

R TS (2-1 3) OFHK -

[a] 1EkONTa v AHFE (2-9) (T, $ER I
IR ANINCE V=T 5, ZOBHIE, 2HESRIZRND
TTEIREMEEZ Y . AHBIRH £, (7) OfEFiE 7. NCZED
T eIREDEE (Q'r, >1) [Zedd, (2-14) OFHN
BHNT, BRI SNDHDTH D,

[b] FEXIAIEZFFO,

FERIRRIE 1
INSHTREEDVEIN 3 U CREEAVINE < 725 Z L %, Free
Induction Decay (ZJiH L7~ FDFER, 1D 71 v R
FERC TR TE 22, FID 227 LD ESREERE TP decay
WD cE 28],

11Z FID - decay rate @, Himh—7 & a4t
W LT JRGSCad, ASCRIT, GRS T 2 581
H K ORI OE 2 R 5 Cnd, Ao
FIG. 1 12BN, 7, =25usec LRETDH L, FRI—T
LT 4y FTDHZEIVRSIVTNAS,
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FRIGRIE 2
Hole Burning DWADNAEL 727 (A MALEME) &
WS EEATAR[9] 2N, FENC CIEES NS, BRI I

(T, T,,) AEECHS & H A SEES (10,

Ly ZOFEBRI T, N L—P T3 B TH Y |
2HERTIF IR, i CORRS SO HIUTND
[10], FERENIFELZR RIS TOFRRIT, R NZHLE
bHELZATHD,

X212, Hole Burning O35k &M 21T 773D,
ZA MVHDOHS3 & | AT OFERFEIGS JOHER & DL
WAET 5, Fig. 1IZBWT, #F 5 (2-13) ZH
V2 YE-modified equation {23\ Cy (1/7,)=4.5-10
ETHE, FHRELS 74y MTHZEAVREN TV,

I HENRETeE

KO—KFT T MO (1) & ERIRIETAT v T AT
1y RS B IERTEE £ 2 5,

Erarn=h() YO (=) 6D

L, TTUINT A= (a, k) DEERE, WHRTEE
fEICARTC. fEE S S KED, (T4 —F7+U—F
fil2)

u =—= (3-2)

LU, /37 A= (a, k) BAREOE R, ZOFFUIHEITC
XN, DT, T 4— Ry 7 PLENE (3—-3) 2SS
N5, SED . ar ha—InbE0HE LT KT LY
WRIEAE DT D,

u()=K,(r=y)+K, [(r=y)dz (3-3)
ZOADN B
ut)y>u" (t—> ) (3-4)

DIREI, 8T A—HBFRETH- T, HlfEEE " 2 HE)
BNCARR SIS Z E 3D,

LU, PI IS —EE~DERETH Y . FlZITIERR A~
DOIBREZIIEZ 22, Fi2, 772 MAKRAL B DV NIZHE)
TO%EIE. MG u(t) ZAERT 2 2 SIFRS TR
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IR HEIED72 T, < L TAEZIEDTT
%o ZOWIGREN ZMEI R HIA S 5 LD O3, Sl
ThD, LLT, FDERAHATL, BSHIEOREZ R~ S,

-1 ERRANICEMRT HESURERE ISR

I, 7T FOIEREISEE, OIS Db

FORED L, AFRIANDAR L VEND, LInLT Tk

(&> Tid, ZOIRE NI LA ELS LT2WEEAD B D,

DED, HEAN I r(t)=sinwt \Z. 77 MEEE
(1) > r(t)) SEDTOOHIBIE S u(t) Z=Red7=0,

(% ray(r) = ku(r)
DS

u(t) = G.(r(6)+ G.(1) (’)

&%wf\)77/7ﬁiﬁﬁ%\«1m,QOD@ﬁﬁﬁ
PROBERE B,

G(n=g j (r=yydr

G.(1)= gzj( "0z

—YSRIINAREN2Y 9 O FELINTH Y | JRIESEE (Strongly
Positive Real) Ziif=d, UL, FEEOBESIMTE—RX
IHIAELFFD, UK, 7T 2 hRT A—2 IR TH 5,
ZIOHDORFEEESRIIHT A N MEZ A ESE 5 2%,
Bex UGB L, FHECOMREZAT T
(11], [12], [13], [14], [15], [16],

M-2 EFROT 14— R\l
AL, BTHRER T L LT BRI SIS
BN, B OFAELERIZ XY . decoherence 3210, &
TAREEANEAT D, T decoherence & FL AT 57~
DOHREEZ RS D HARMIGEL LT, T 1425
., % ZCORFEHRERE ORI EE R D, 207
D 2 WERRA~ DB (2-2) O 1, =R/L¥—
LAV DT B BB S (1) DA ET D, E ZTOMEE
e 2O E AR5,

R ﬁﬁl 9 D EERE(2-3) 2D

P =@+ (1),

DG, TOMRTRATH 2 D -
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Pr(t)= emei¢(t)p12 (0) (3-5)

ZIT 9= jéa)z(r)dfo

A (3-5) DI
<pu(t)>=€”" <> p,(0)

. e _
< ez¢(t) S=e 3<4(1)> =g'h

ORI %, = 2C, S
1 t
—=|dzf(7)
|
i1 X (2-6) LFE—ThD,
KFBDT T v ATH), FDT 14— Ro3y 712 L A3

A (3-5) IZBWT, p, (t) DhTiEIE, 77 v i)
dg(t)
t

7250)2(0

ZAT, NAFEPERBIZ LY decoherence ( p, > 0) AMEZ -
TWD, T, UIZE - T, TR % Z
LEBEZ D,

% =—kd(t)+ Sw_(1) (3-6)
UL AR (o) ZIEL, FNDT 4 — Ry 7 E1TH
HETATH 5 17], (18],

BTROT 4 — RNy ZHiffIo#E L S

AT, REBOBIINC Lo T, R8s~
ey L, BERTEIBIICIY . HOIRmEHIONRE
~ BT UL NITX T D, T IRORTEES)>
L BCANEYAA

(1) 74—\ EFEGDD, B REEhillE
TORE, EFSRIED X D ITIRIBZ b AT 2072
(ETROBIAIRTED
(2) WWNZLT, (it @(2) ZMET 2522 (74— R
> I HOREHE)
(3) fikH @(t) DMET—H %, EDX AL LRIZT
A— Ry 7 F 572 (HIEE)

i (1) (ZBIL T, el K 0 AREN T o & BTE
B9 AfEE & U ORAEZ, D S, (Shoredinger eq. ) 1.
I A REETeZ LD, ZD) A Reate A D, R
ReAHEET D Z kDb,
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ZOZEE HHRIZBOTEH, A APNBA LTS,
WEHEEZ ML T2, ZOHKE 1) ZhETHL:
BT —2 2% L IR N RD D, 2) BRI
T2, 3) HEEEIZRET 20y 7 Kalman filter) %35
<o ZLTEFTANF—BERRIFEHRTRO B, ZOHE
TEIRREIZ B2 Shoredinger J7FERS, quantum Filter &I
s,

RIE (2) ICBELTL AL ORKHEROERNZ L5,
A UL L LB EEIEOMRES 2 QD08 L0 IEREIC,
PO DB EAN=, B ER S5,

R (3) ICBEL L BHShIREEmic kY, A
Dx,y, z HI~DT 4 — R 7 FAT, BL—7 )0 (3
—6) EAFHUEN DD, T HOHREHRIEDAER AT T,
T, 18R MEOm] IR L T, BITE, R To A,

4 BhYIc

BB LFHASER L QD2 AT A (open system) DA
& (EEGHEN) Zskwre (EE), 2o/ (A
> 1/2, 3 2 HERTIF) IS L—P St LARES S 55
A BTLWEHATHES S e m o R 28
Vo, ZOHREITIRWTIR, BEERIIBEHA 7Y & 720
ITHESRII AT BRE ORI L 72572, ZHUHIEFID & Hole
burning DFFRT, MEESHT=,

2UENTRTRIT, BAEHRR L ORBHIRNT, Bt
R EHERERIFR L LTHWSNS, L, B E OFAESE
Fz L., 2% EFRIL decoherence #3129, =D
decoherence ZHHIT 2 &1 7 4 — R X ZHIEOMIZE) &
ERRETH D, ZOBITIL, 2 2 TR~ fifdExfigE, 52
BRIRRIEAAT O BN D, ZHUT, SHROESIISRETH
AN

S DICETFRRETDEDNDETUIZR TH LD, TD
decoherence A /) = AL b454 Filp>TL 5, ZIVHITHEIL S
WLHIDITE, B L 72D,

¥, MU TENT TR B 505, FESETH
<o BT, ARy R T —24 « N2 ROINTHT Dl
BN B AHATETZD, ZIVbHIER ST TIHEL,

BEIR

[1] Claude Cohen-Tannoudji, Jacques Dupont-Roc, Gilbert
Grynberg:*Photons and Atoms” pp.74-75, Wiley-VCH Verlag
GmbH&Co. KGaA, Weinheim, (2004)

78




FOMFFE

[2] George Greenstein, Arthur G. Zajonic: ““The Quantum
Challenge™:

[3] R.PFeynman, et al.“Feynman Lecture on Physics 11", page 5-3
[4] Yamanoi, “Generalization of the Optical Bloch Equation and its
Consequences”, Ph.D Thesis, University of Rochester, U.S.A. (1986),
[5]1L. Allen and J. H. Eberly, “Optical Resonance and Two-Level
Atoms”, Wiley, New York, (1975)

[6] Yamanoi, Ph. D Thesis, ibid.

[7] Yamanoi and Eberly :  “Relaxation terms for strong-field Optical
Bloch equations”, J. Opt. Soc. Am. Vol. B1, pp.751-755 (1984)

[8] Yamanoi and Eberly, “Optical Bloch Equations for
Low-Temperature Solid”, Phys. Rev. Lett., Vol.52, pp.1353-1354
(1984)

[9] Yamanoi and Ebely, *“Hole burning line shape at high intensity”,
Phys. Rev. A, vol.34, pp.1609-1612, (1986)

[10] M. DEVAUD and J.-Y. PRIEUR, “Acoustic Hole Burning
Experiment in an Amorphous Compound: a Check

of the Yamanoi and Eberly theory”, Europhys. Lett., 6(6), pp.
523-528 (1988)

[11] Yamanoi and et al.”SPR-condition Free Input Tracking Control

without plant Augmentation”, 4th International Conference on

Control, Automation, Robotics and Vision (1996)

[12] Yamanoi and et al.,’Sinusoidal Input Tracking by Simplified

Adaptive control”’,European Control Conference  the second ECC
(1993)

[13] Yamanoi and et al.,"Relaxation of the SPR-condition in the CGT

method for the Input Tracking of Superposition of

Sinusoids”European Control Conference,the third ECC  (1995)
[14] Yamanoi and et al., “A Modified CGT method with the
Swap-Term Correction” European Control Conference, the fourth
ECC (1997)

[15] Yamanoi et al.”’SPR-condition Free Command Generator
Tracking Method”, American Control Conference ACC (1995)
[16] Yamanoi, et al.” Adaptive phase gain control for input tracking

and its application to electrohydraulic servo”,

International Symposium on Fluid Power Transmission and Control,
(1995)

[17] M. Yamanoi, “Analysis and Control of Decoherence in Spin
System” in: Quantum Information, ed. by T. Hida and K. Saito,
World Scientific (1999)

PR B TR FE s No.55 2015

(18] 1/ HEEE “NAERERIOD 7 — K3 Z iz
5 4 [l BB EER pp. 51765, 20 0 04F1 1
AL, HOLIER:

(s H Rk 26 4210 H 2 H)

79




FOW7E

VOLUME 52, NUMBER 15

PHYSICAL REVIEW LETTERS

PR B TR FE s No.55 2015

9 APRIL 1984

Optical Bloch Equations for Low-Tempera-
ture Solids

In an elegant series of experiments, DeVoe and
Brewer have recently shown! that the conventional
optical Bloch equations (OBE) are not correct in the
saturation regime. They point out that their obser-
vations are consistent with a phenomenological
theory given by Redfield? in 1955 which provides
weak-field and. strong-saturation limiting expres-
sions. At intermediate power levels the behavior
has not been described analytically.

Here we present the results of a theoretical
analysis of a simplified version of the DeVoe-
Brewer observations. This analysis differs from
Redfield’s in that it is based on the theory of sto-
chastic processes rather than on principles of ther-
mostatics. It leads to a relatively simple analytic ex-
pression for the free induction decay (FID)
linewidth that agrees well with the data of DeVoe
and Brewer!® at low and-intermediate power levels as
well as in the saturation limit (see Fig. 1).

The damping matrix in the conventional OBE is
based on the assumption that a damping process is
not affected by an incident field. We avoid this as-
sumption.’ Following the DeVoe-Brewer observa-
tions, such generalizations are of more than
academic interest.

In the DeVoe-Brewer experiment on Pri*:LaF,
the flip-flop motion of the F nuclear spins-gives a
time-dependent magnetic field at each Pr’*. We
assume that this random magnetic field creates a
fluctuation 5w (¢) in the resonance frequency of the
Pr3* jons. Such a fluctuation is well known to
cause damping in the weak-field limit. At optical
frequencies, the spontaneous emission rate 2y
(=1/T}) must also be considered.

Under these conditions we have obtained? an ef-
fective damping matrix I'y;. Here, for simplicity, we
retain only the most important features of the ma-
trix elements contributing to FID, and we assume
that the autocorrelation of 8w () can be modeled by
f(r)=(8w)*exp(—7/7.). The result is a simple
damping theory in which the damping matrix has
only diagonal elements: y,(Q), y,(), and 2y,
where y,(Q)=y+ | d7f(r)cosQr,

It is now straightforward to compute the steady-
state value of the Bloch vector during saturation,
and then use this steady-state value as the initial

condition for the FID phase of the experiment. If’

the inhomogeneous linewidth is great enough, then
the FID signal is easily shown to decay at the rate

KHz
|40F

120

Bioch Theory

100

80

60

40

20

J__

] 1 — 1 | i
o] 8 16 kHz 24 32 40
FIG. 1. Three curves showing R as a function of the
Rabi frequency Q on top of the data of Ref. 1. We have
used (Sw)?r.=45%10? sec™! from known values of T}
and 7.

0 | 1 1

where 1/T,=1v,(0). Figure 1 shows R for three
values of r.. The largest value gives the best fit. It
is too close in value to T, for complete comfort.
Nevertheless, the shape of the curve is clearly
about right, for both low and high Rabi frequencies,
and expression (1) provides a possibly useful ana-
lytic interpolation formula between the two limits.
We will describe our theory in detail elsewhere,
without the drastic simplifications adopted here,
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Acoustic Hole Burning Experiment in an Amorphous
Compound: a Check of the Yamanoi and Eberly Theory.

M. DEVAUD and J.-Y. PRIEUR
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Tour 18, 4 place Jussieu, 75252 Paris Cedex 05, France
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PACS. 62.65 — Acoustie properties of solids.
PACS. 43.85 — Ultrasonic, quantum acoustics, and physical effects of sound.
PACS. 61.40 — Amorphous and polymeric materials.

Abstract. — An acoustic hole burning experiment in a tetrasil glass is presented. A sharp
discrepancy between experimental datz and theoretical expectations based on the standard
Bloch equations appears as soon as_high input powers are involved. On the contrary, good
agreement is obtained if the Bloch equations as modified in the Yamanoi and Eberly theory are
used. The results of the experiment are the transverse relaxafion time T3 and the correlation

time 7. of the random field due to spin-spin interactions.
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Fig. 1. Fig. 2.

Tig, 1 — Plot, vs. the pump power, in logarithmic scale; of the FWHM AF in MHz unit of Ax as 2
ﬁ{nctlon of the pump-probe frequency difference. Ax is the difference ap — « of the probe attenuation
without and with previous pumping, Starred points are the measured values at 0.07K using the
absolute acoustic power scale. Solid lines are the FWHM caleulated curves using different theories, as
explained in the text. Those lines used the scale relative to the critical power. Both scales were shifted
to obtain coincidence between the experimental and the calculated variations in the lowest power
range, T=0.07 K.

Fig. 2. - Plot, in logaritl}mic scale, if the FWHM AF in MHz unit vs. the acoustic pump power. Crosses
and stars are the experimental data at respective temperatures 0.12 K and 0.07K Solid-line curves
are computed using the YE-modified Bloch equations.
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DYNAMICAL CHARACTERISTICS OF BUILDING FOUNDATIONS SUPPORTED ON SOIL GROUNDS
TO BE EVALUATED AS MIXED-BOUNDARY-VALUE PROBLEMS

Tuyoshi TACHIKAWA"

Abstract
In theoretical and applied mechanics are there many problems with mixed-boundary values. It is difficult to solve them analytically. FEM technics

could give numerical answers under some assumption on the modeling to be analyzed, but it is a demanding job to evaluate errors of the

numerical results. In this paper analytical solutions and their numerical results of a mixed-boundary-value problem have been derived. The authors

have used some kinds of potential functions with Fourier-Transform technics for deriving analytical and numerical solutions on the interaction

between the building foundation and the surrounding soil ground. They propose that these results gained above could be standards of judgment for

FEM’s accuracy, too.
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Experimental Study on Fracture Mechanism of
Single Bevel Groove Welded Steel Members With Different Notches

Tomoya KATO", Lan KANG”, Hanbin GE

Abstract

Brittle fracture was first observed in many connections of welded steel buildings and bridges during the 1994 Northridge

earthquake and the 1995 Hyogoken-Nanbu earthquake. It was found that ductile cracks preceding the brittle fracture

played an important role. In this study, experiments on single-bevel groove welded joints with notches at different

locations, i.e. base metal, weld zone and heat-affected zone, were conducted. By comparison of experimental results, the

effect of notch locations on ductile crack initiation, propagation and final failure of welded joints under monotonic tension

is investigated.

1. #®E

1991 4 1 ANZFA U7 Sl iR <1, < ot
FHEEWZ LT, SHEUEIMC IV TH R pF 2%
F7z. #ETTHRIBERIROMEL 7 — A AEIHIOBE AT,
FEME X AR & LT a7 i MR Sz, s
JFROFREL Y, WRZRIBEOT HE U Z & TRtk
TR L, EEDRAEREITA R & U 7o
PELTWEZ ENHBMNE o7 V. 2D X 5 7kl
HEIIENE THIR RSN NE D TH 72728, i
TEN T 2 HIFERF O Ml A7 A 71 = X LOfEIAN
1Thnd k912l FEHIRBW T E DR 2l
FHELZ D200 DREE 72570, febigk LW OIIEENE
TPV R IERAE L X DA TH D, TDTD, ik
PEERORAICL Y 51 &K 2 SNDMEME7 T, MR
FEDALT R CORBREEM OREEERE AT 5 72D D
HESEOEEES SR CTH D120, TDAI=XLD
AN EH TH .

Z T, AMECIIRM AR L0 RE2HT 5
TR T 2 W IR IR ATV, AUy o
XHOFAIN DI E COFBETIRD. F, BRI
T BMEZEAREI0 R& DA U HALE D D & 25
A BT E TR ET A WG 5.

2. EHEBE

21 EERAERA

FERHW DRI IR A B 57200, U />
FEV v TFO2FADYY K& &G T DI L Y)
DREEFLRWIMCHS. £, W REEHTD
BRI IR MDA U BB O KIETHBA TR 57280
2, Y10 REDAENRERD L O ICBYEER LD, I8
PEIA T KO E NI A LT — R OB %
I, S ORI DAMEICTEI REEFRIT TS,
HFEIT SM490YA, HJEIE 12mm & L7z, £72, BIW K
TOBRFHHALU 7 > FME 4mm, HE 4mm TH Y,
V / »F 3R 4mm, S 2mm ThA. Fig 1 ITRBRAEX
FHER L ORROFHINE A9, £72, Fig 2 (i8R
REHEOBRDY) Y R & DALERZ 7~ AT, %
BERICYI 0 R & AT DB O X ROFAN ST E
TH TIRER CHER LTI, Y10 REDALED R Y
\Z LD ERBEAENDIEWTE CORBEZMERL TN D, &
72, B0 REDNEOEL DR 1L, EEETORE &
R 5720, B OREAMEL QD Ziul
X0, BIEDY 10mm FE & 7> T D, LI, HRIE 12mm
U= A, B 10mm 2> —2AB 95,

1) KRFEGFLTFEIR 2) R TR SWERIRT 1 TR
1) Graduate School of Science and Technology, 2) South China University of Technology, 3) Department of Civil Engineering

89




YR & ZH T 5 VIERIEHE S OBEEYERIZ B 55 S2 BRI 7L

100 100
Q) extensometer
E‘
.40
110 110 1-1 Section
- 11
-
\3"11" P 1o 3
l1 E
120 I;H 220 (J 120

I I
U-notch V-notch

R e

Fig. 1 Specimen

B

{5 |

PR B TR FE s No.55 2015

D

10 R E{LE

WM : EBE

HAZS : i & R OB
BSI : VEBEHHRHAIZ Smm
BS2 : ERES) HRHAIZ 20mm

121:!

|
280 -ll 280 !

Fig. 2 Notch’s position

Table 1 Measured dimensions of tested specimens

(a) Specimens of series A (Unit: mm)

A | b | by | by | 4 H A
WM-U1 | 39.7 | 300 | 39.6 | 11.9 | 11.7 | 120
WM-U2 | 40.1 | 31.1 | 393 | 120 | 11.7 | 120
WM-U3 | 403 | 320 | 40.0 | 120 | 11.6 | 11.9
WM-V1 | 40.0 | 36.7 | 40.1 | 11.9 | 11.7 | 11.8
WM-V2 | 40.5 | 354 | 402 | 120 | 11.8 | 120
WM-V3 | 402 | 364 | 402 | 120 | 11.7 | 120
WM-V4 | 403 | 353 | 40.1 | 120 | 11.7 | 120
WM-V5 | 39.8 | 357 | 39.1 | 120 | 11.8 | 11.9
M-S-1 | 393393395119 | 11.6 | 120
M-S-2 | 394 |394|393|119 | 117 | 119
M-S-3 | 381 | 381383119116 120
NWSFBI | 402 | 403 | 403 | 12.1 | 122] 1211
NWSFB2 | 393 | 392 | 392 | 12.1 | 121 | 12.1
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ETORERf OFUHEWEA Table 1 (RS, £72, U
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HIONLIE % Fig. 312, FEHIS5% Table 2 127579, Table 2(b)
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TOHEETH D0, BB~ A T ADGEIL, WL
SEFF~OREEL LT 5.
23 REEH

TR BRI YM-55C M T % TRBETTAIT: A Ehiats

(b) Specimens series B (Unit: mm)

WBRA | b | by | by | 4 b f
WM-U4 | 400 | 320 | 40.1 | 103 | 102 | 104
WM-V6 | 403 | 359 | 403 | 10.5 | 105 | 104
HAZS-Ul | 40.5 | 32.7 | 405 | 104 | 103 | 104
HAZS-V1 | 402 | 360 | 403 | 100 | 99 | 9.94
BSI-Ul | 402 | 319|409 | 104 | 104 | 105
BSI-VI | 402 (360|403 | 98| 97| 99
BS2-Ul | 40.1 | 324 | 402 | 104 | 104 | 10.5
BS2-V1 | 403|351 (402 92| 91| 92
M-S4 | 402 | 402 | 404 | 100 | 99 | 100
M-S-5 | 404 | 404 | 406 | 10.0 | 10.1 | 10.1
ZHOWTWS, EHESIFICOWTIE, Table 3 12”7
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B AR E Lo, BAOREIZOWTI, B R
200mm ZRHED A — LD IRGH 2 Iz, Fiz, &R

%E‘E%Eﬁ?\ﬁ‘é 7oz, BDIT ifot <, JngaliR
%@ﬁﬁl 2BEDOET AN AT ik @JV)K%

’i’/\zb'bff FRBALAD %WUTE“C%TH%% L7z
Té%ﬁ” FEEE ET AN AT OBMIT, 1~2mm ﬁ}#%‘:
FEL L CW5. JERTH O 2RDOER % Photo 1 12,
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Table 2 (a) Notch dimensions of series A specimens (Unit: mm)
P REYA X

d, d> ds d, Wy W w3 Wy
WM-U1 49| 48| 42| 44| 48| 44| 43| 40
WM-U2 | 42| 39| 40| 40| 40| 39| 40| 40
WM-U3 | 40| 38| 40| 39| 40| 40| 40| 40
WM-V1 20 20| 22| 22| 41| 39| 40| 41
WM-V2 | 20| 21 19| 18] 41| 38| 41| 38
WM-V3 | 20| 20| 19| 19| 49| 40| 40| 40
WM-V4 | 21| 20| 27| 28| 44| 44| 62| 61
WM-V5 | 21| 20| 21| 20| 44| 50| 47| 46

ERA

Fig. 3 Size of notch and weld

Table 2 (b) Specimen dimensions of series B specimens (Unit: mm)

YYREHAX AR PYREHLE

aRA

d | d | ds | dy | wp | wm | ws | wy| a a c &) & Cy
WM-U4 | 39|42 |41|44|40|40|40|38|306|162| 83| 73| 89| 77
WM-V6 | 21|20 (2122|4341 |47|47|225|140| 60| 62| 56| 54

HAZS-Ul | 28 | 26| 42|38 |40|39|41|38|283| 189 12 131 00| 08

HAZS-V1 | 2124|2020 |52|48|42|49(210|169| 00| -09| 22| 23
BS1-Ul |38 |37 [42(39|43|42]42|42|293|203| 00| 22| 22| -16
BS1-VI |20(20(20|19|40|45|42|40|228|162| 30| 25| 42| 29
BS2-Ul |41 |42 |47|44|40|40]39|40|245]|20.1]-177]-17.1 | -185 | -16.0
BS2-V1 |20 (22(22|22|44|46|52|50|206]| 154 -19.1 | -185 | -20.0 | -19.5

Table 3 Welding conditions
RO | BR(A) | FEEV) | HE (em/min) | /L KT A | TE(C) | 7SAH(C)
DCEP 300 32 25 CO, 100% 20 150

L - ;,_“

Photo 1 Overall view of experiment Photo 2 Specimen set up

1B (Base Metal) DJS)1— O AT — X Z4537-. —fil&

3. EERER LC, M-S4 DJi)—OF A illifi % Fig 4 12~
FBI LD, R, WEEH, BSESTONRIRRR L T
31 HEMFEHE DN, BRI, FEBER & BRI IR RN 2 <,
) =X BB D M-S-4, M-S-5 X 0 VB AR FLOPHEUICA>TWD, Fi=, BREOIRE S
L, HEH (Weld), B9 (Boundary), ZAGZEEHUHIRL RTCHDE, B OOT HaE{ LBt De, ' =0.012, 7]
¥ (HAZ Coarse), BAZESTHIET (HAZ Fine) BL N 0,=388MPa ZHEUEL L, VAEEIR L BB OO 8,
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500 7 _ Table 4 Material properties
3 i~ E 0:» gy Est
400 3 PPBMRRE v
- E (GPa) (MPa) (%) (GPa)
S 300 3 527) 211 | 03| 385 | 0182 | 536
R el 179 | 03| 369 | 0219 | 423
¥a 200 3 ”
3 B 159 03 347 0.226 4.28
100 Ve Note: E= ¥ 78 v= KT VUL, 0= FBRIES, ey=FEtRO
O i e P2, E~THLBIAOT,
0.15
250 3
200
@ 150
5 a
i 100 1= 100 ;
~ o Crack initiation E
o Crack initiation E M E
50 WM-Ul E S0F  Wmv3 3
—WM-U2 ] —WM-V4
——WM-U3 3 ——WM-V5 3
0 nnnnnnnnn Loy v u vy Lo vy Ly 3 O ......... Loy v v Loy v v a0y Loy v a0y |
0 5 10 15 20 0 5 10 15 20
ZE(\Z. [mm] 223 [mm]
(a) U-notched specimens (b) V-notched specimens
Fig. 6 P-D curves of series A specimens
250¢ 5 250¢
2005 200;
z 150F Z 150
N—’ H\EH M
ig 100§ i 100§
o Crack initiation o Crack initiation E
S50F —Hiazs.un E 50F ——fazs v E
F ——BS1-Ul 3 F ——BS1-V1 3
E ——BS2-Ul E F ——BS2-V1 E
0 Fo v (I [ (I E (| SE——— (I I Lo g
0 5 10 15 20 0 5 10 15 20
Z27 (mm) Z5Z(mm)
(a) U-notched specimens (b) V-notched specimens
Fig. 7 P-D curves of series B specimens
~0.012 DDA EHER LTz & 25, HBEOI /10! = £ 0 BB (HAZ) OMEHSIERIE LI, VSfai
438MPa, FGZEOILT) 0, =414MPa Th -7 BGBIC OV T, BV 10mm ORERAICY 7 B L
SORRED, BHOBRIBLE UL, R L BT, WREEHERGC, VT, DB, B
FOBEOMIEITRI & 0 b TN L1305 & 107 (R BBROSC 0TS — VM- T, 5~ 0T %
RELRDD, 0% DOTHEMR D &, FiRFRE DT —=F5FFTND.
W7 AN R B, MBHREMEIE, 2 RO RH Table 4 |23k X 0 15 5 NI B OMEHHE 2~
(NWSFB-1 & NWSFB-2) LV 1G5, WD (Weld)
I REEGT LR THD WM-UL 225 WM-U4 32  EHOFAE - WM
D4RLVGE. F£72, BSI-Ul BLOHAZ-VI D2 K ARIFFRD, EROFAIS JOWWZ ©F AT AT Ok
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(a) Crack initiation (b) Crack propagation
Photo 3 WM-U4

() Crack initiation (b) Crac bropagation
Photo 4 HAZS-U1
Table 5 Load and displacement at crack initiation and fracture

(a) Series A (b) Series B
- 2537 (mm) T F(KN) - 2537 (mm) i BE(KN)
SO | T | SO | W | BoRfTE TG | T | SEBEE | T | BoRAE
WM-Ul 125 135 195.6 1257 | 2098 WM-U4 104 120 | 1948 | 1070 | 1966
WM-U2 125 13.0 2064 1798 | 2148 WM-V6 114 154 | 2147 | 978 | 2160
WM-U3 13.0 142 195.7 104.1 216.6 HAZS-Ul | 122 147 | 2008 | 605 | 2049
WM-V1 133 176 230.8 97.4 234.8 HAZS-V1 59 108 | 1825 | 905 | 1941
WM-V2 135 16.0 2268 1535 | 2348 BSI-Ul 11.0 137 | 2024 | 900 | 2029
WM-V3 12.0 156 2238 1145 | 2326 BSI-V1 12.8 173 | 2036 | 539 | 2039
WM-V4 10.0 13.0 219.7 1413 | 2242 BS2-Ul 113 122 | 2056 | 1458 | 2067
WM-V5 116 14.5 2199 98.4 2264 BS2-V1 135 160 | 1921 | 1002 | 1922
M-S-1 * 311 * 2055 | 2488 M-S-4 * 449 * 1836 | 2205
M-S-2 * 325 * 1994 | 2430 M-S-5 * 456 * 1848 | 2248
M-S-3 * 276 * 2030 | 2402 Note : *[TUI K& &4 L2Vl Th oz, SR
NWSFBI * 46.6 * 2286 | 2694 DIENPHERTE 2D 12
NWSFB2 * 470 * 2268 | 2678
5 L B — LR LU U CHgR & T -7, U ) v T WE LTS, &z, BEREO 2D T Bl
BLOV/ v FOIERERE ) —XARBRT L) — BEOFERMNMEHLN TS, ZIUTK LT, V /v F 0l
XBRBAICOT T, UFORT. VU —X ARBRF O A, FRIERWEOREEL Y bANCREL TSI L
T — A% Fig. 612, 2V —X BB OffE— DPHERTE 2. WIZ, COWTE, &V /) v FilBr
BArHRA Fig 7 1OorT. £9°, VU —X ARG OHE R OFERIIRIR DML TH -T2, iR bRV DI
BAER T, U vy TFous, ERITRKRWEOREE WM-V4 Th DD, ZIUIZORBRA OV /v FOHA
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AN b RE L (Table 2(@)DFHASEL Y, wy=6.2mm,
w=6.Imm & &=2.7mm, d;=2.8mm), Y1V KZ DOALMEH
Rb/NEL 720 (h,=353mm), Wik (b, X 5=4133mm’)
HINEDSTNBETHD. ZIUIK LT, bl g
VOIE, WMV THY, ZiUIE Y K& OARNE K
HREL (h,=36.7mm), Wifd (b, X6=431.0mm>)
BOREDSTEDLTHAD. Fiz, Zb 2 RKORER
FOEY R&E DAL, REHHEOAEE 90° 123 LT,
WM-V1 DA 89° , WM-V4 DFEMN 98° Th-7-.
P10 REZEDHN WMV IIRRATEEREL Y &, Imm 2
R EXHANEAETLIOICK L, P LHEATHS
WM-V4 OEEY, SR ERREDOERNS, EHMNFE
LTWAZERMERLIE. Znkoig, U —X AR
FOFERIG, I REDPA X BE) BNEROREE
(2, B0 K EOFRIE & Wik e O LA Z R & 7e
A RIFLTWD EEZLND.

WIZ, 10 REONLENEIR DT ) — R B iR O%E
BRfERTIE, U /v T OMNE WM-U4 (KiififE b, X
£=3254mm’) DM bEL, £ 12mm Thovo. T,
BS1-Ul (fififs b, X ,=331.6mm?>), BS2-Ul (HFifif b,
X £,=335.7mm’), HAZS-U1 (rifife b, X £=338.3mm’) O
NEWZREEIZENIANES 72> T Y, HAZS-UL 13 15mm
T 2R e e oT-. —F, V ) v FOREBRA 1T
HAZS-VI (9]0 K &= 1021° , Wi fE b, X
£,=356.4mm’), WM-V6 (G10 K& 93.7° , Wiikifs b,
X£,=375.9mm’), BS2-V1 (B1V REMFE99.5° , Wil
byXt,=317.5mm’), BSI-V1 (8]0 XX 96,7 , Wrif
T8 by X ,-349.2mm’) DNEIZARIZENLANES 7e o T K
Reliootz, VU—X AT, BERIZEID REZHET
% WM-VI~WM-V5 (3420 & Wriifen il ~D 2%
RIFL TR, U —B OYATE, BT 55
Lleot. ZhUE, WA K BRI~ E TR
E0 b, Y10 RENGEIZ L DAL A~DFENRKE N
MHIEEEPND. HAZS-VI 23 bV 1lmm OZF
AL O L7z DiE, BEERH & e OB Tzl v
REDNDHSOTTZDEZEZLND. U vTFEV ) vT %
R L= b 2 A, BN i b BVRBR I, U /v
FNWM-U4, V / v TFIHAZS- VI THDHHR, G10 KX
DIRIZE D 7 FIRAOOT HEFNEI 2 D70 L&
ZBib.

F72, U/ o FIZBNT, BRI mEAER —E L
TWDHDIZX LT, V ./ vFid, FERMOMEIZIZS S
ERRLNZ. ZHUTHIES WM-VI & BS2-V1 D7)
LSmm &5 Z &0, HEEZKIILTND EEX LS.
U/ v TFBLOV /v FOEZNIEIN K& OALEIZER
72, YD REOWEFHOFRTHDZ L&, BB
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KT I AT LR ez, BB WM-U4 D=
ZUDFRARER L OERRF DG E % Photo 3 |29, £77,
Y10 R & ONLEDRE L B EBRORER ETh D
HAZS-Ul O &EZDIANER L ORI OEE % Photo 4
\RT. WM-U4 & HAZS-Ul OBFE LY, SZORER
FOMERIRFERONIBE TH D Z &, MR TES.
Tz, moRBRAF O ERHORBEME DL WMU4 X°
HAZS-Ul E[EfE, 910 REBOREDOHLLTH Tz

ARFZETIE, B0 RE 20T 5 LIRS D %
GADFEA BT E CORAMEZ HFREATRBRIC L > TR
AELT-. Sonmia Ll RoRT.

() BWEOHREHT DB OFERFERIC LU, Az
DTOILD Z & THEMNEEL, BT KU
HORMRAITRM L0 S ETIRT 525, O3 241t
WIS D,

Q) ZZUIU/ v T OEAITRKERERIZ, V) v
F ORI ERE L VAR ET S, F2, W
TG, TG REOWREFLTHRET D, L
L, ZEOBAEIAITYIY REDOVA X @) 1T X
S TEHTEHT 5.

Q) YW REEFTDHEE, WNENIE, A9ME & Wik
FEORBELERKE S ZIT DD, B0 K EONLEDARE
BB OB H DAL, LV KRE SRR
F5.

SEHR

) WTHE, KeEso—, EHFE, ILARRA, ERE,

2)

3)

4)

FHERHAT, = AR FEIREHIERIC K D0
TEEHGERE P75 IR IR 2 2 SHBIEOFIRR
- R, AR SR, No.591/143, pp.243-261,
1998 44 A.
BN, JIARRREIS, KBRS « SbT OREM: & 2084
DOIFOT IR BT 2 EBEITE, AT SHE TS
FSCEE, Vol28, FCEE S No.190, 2005 48 H.
ZhM,  LAEERT © =i PIRREIZ 81T DS SRS
DIEME X ZEO8AAT, ARSI R e, 2R
47775, pp.129-135, 19954F11 7.
NNEEACHR, WUk, FRERE, EREA RSP : BIRE
B D VRSB TR O ) )RR BE 3 2 00F
78, TARFEPE S R mE e, 1 —26,
pp.51-52, 201443 A.
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Performance Experiment and Analysis of BRRP Dampers with Space Holding Member
Hiromu Kato", Tsutomu Usami”, Shinsuke Yamazaki®), Hanbin GE "
Abstract

This study is a part of studies on the performance of BRRP dampers. Space holding member is used to stabilize the

hysteresis curve, and its effect on the performance is investigated. As a result, effectiveness of space holding member has

been proved. However, it is also found that it is important to consider the location of the space holding member.

1. #E

S & TERRE A O E, RS S — DM
AL - T, HEZRAX—2IN - WS E5 0L
LCHIBA b o =35, 20X ) @ 2T HHIE
A= L LT, FEOIL, Fig. 1 (T X9 72 EEH
IR EHH (Buckling Restrained Rippled Plate Damper,
BRRP 4 L/ 8— L WEF2)DBFEIIFE A1 T > C& 7212,
BRRP % o7 S—[ T T b T D i A ARIE 2 Fo 3R
MBS 5 &5 & o 5. BEFEDOWSL Y, BRRP
HUR=DER S AL D &R AET DRI A & LT,
YATER LD REIERH D 2 LDV ah>Tnd. BT

e

Ed e

AR R () Rz

(bl FARA W E HE

(AR AERE
Fig. 1 BRRP damper

m U

E

.

Fig. 2 Clogging of the waves

JE & VST ClE Z B M O SR RAS RO = & &
W, BB L IIEEESIE LT L ICEIET 5 2
LERET. INOOBER L, WSS EIRTEE
FA T 5 & P CEREF T D ATZERINT, B
MEEE-STLEVY GEEVHIZ, Fig 2), @limicEhn»
72 T ) BN EED FRARL ST AGRSUCRIZR LT
% BRRP X 2/ 3—(3, R TERIZOENIL\ N O T4
FERFAELRCT S, BESRERMIlCH D720, 5
HEFZONTHRE LTV, 2070, FhEE 0 Blg
ZBAIET D E WS BLED, Fig. 3 @Osd X 9 Z2iiE
PREF 2 Uiz, AssC TS MR R R ORI
DUWTHEREZETT .

2. EEE

AGRSCOHEH L7k 3T A — % % Table 1 (TR
Z 20, r =M OB 2R ¢ TR L7,
A=Y ORGP, d=Bopsism
E PPN ORI, LZMrR, 24=3IRH

— AN T——

(2) Installation diagram
(BT : mm
_ —
2 <
R=29 E "P‘\éo E
(b) Dimensions of Type 1 (c) Dimensions of Type 2

Fig. 3 Installation diagram and dimensions of

space holding member

1) KEGEL T AR 2) BELEH 3) BiHEMEeT =7 U 7 4) #7115
1) Graduate School of Science and Technology, 2) School of Science and Technology,
3) Nippon Steel & Sumikin Engineering Co., Ltd., 4) Department of Civil Engineering
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BCHl-T-EmTH 5. HERIKIT T L AIMT.oH LR MR 2 LTy Nol Tl R ZERT
O %% SR AER T &> THZE LT 5. Hdibf ot A=0~-20mm OFIPAZIBNT, BIFEICRE Z2ELhAvE L
B d I TFERIRITC Ko CRiE Lz, [IRRIRE O~HEE TWDBR, A XOKEOHIBREREFH 244 L7- No.2
Fig. 3(b), QIR Y. WEDENTHS HIZHY, A7 & A ZD/NSORIRIREHT 2 L7z No.3 Tl o

1 NREL, AT 203/NE0. FBRE, AR s INTNWD. ZOREDOFAIUIEOFEE W HZIZLY
M EEIBRE DO RFI TR E % T To7-. Fig. 4 125 MENE R L DE L0 THY, RREEH O
BRIEE DR & ERRHGAAZ 7R FERIC Lo TRDFEE D BIGIZ DAILTWD Z &0y
73%. LrL, No2 TSR A=20mm FEEE CTRTEN
3. EEMER FIERICE 0 SHHISE-SE, BIRORER D U S AU
MR L, EMBHIFEE C& e < 72 0 BlETE ) il

31 KFERE—KFERRER UG 5728, i AL Cn5.

Fig. 5 (2K — K PN R 2 7R T Fig. S(b){ 27’7 No.4 D—EHRIEH T 35 CldNo.3 TX
Fig. 5(a) \ O™ —EIRIERAT RO b O & i+ 5 &, TE LUz A=% 17mm 23R & L CfTo 72, BN

Table 1 Parameters of test specimens

oA TN L 24
No. ki, g | 0| PR L T

(mm) | (mm) | (mm) | (mm)

1 BRRP-2.5-26-CY L

2 | BRRP-2.5-26-L-SPACE-CY =42 2471
2501 9 486 | 26

3 | BRRP-2.5-26-S-SPACE-CY d=3.5 HAT 2

4 | BRRP-2.5-26-S-SPACE-LC HAT 2

Note: r =IIZONEIIEFNAE, =UMONIE, =HHgpHIORH, deEIElN T &1
EE’H—WE@B%\FE?, L():Az /DMXE, A= DXL:H}EE?UT{JA 24= {ﬁﬂ%}iﬂfﬂ L‘?lﬂi@{ﬁl_l

700

500

700

(a) Test setup (b) Test specimen
Fig. 4 Test setup and test specimen

4007 No. ; s00—Nod |
Z  200f /""‘" ] Z ook i
g /// A // <20
s 1II/I/III/IIM =
= : ' f ' f
B 2000 ' B
% ; %-2007 ]
—4007 ] _400; .
600 6T 50 0 B OB T T T
ACEZNL A (mm) IKEZEAL A (mm)
(a) Cyclic loading (b) Constant-amplitude loading

Fig. 5 Hysteresis curve
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Table 2 Performance of BRRP dampers

B H, SE
No. kR4 ALy CID
(kN) (kN-m)
1 BRRP-2.5-26-CY 430 0.051 147 204
2 BRRP-2.5-26-L-SPACE-CY 481 0.066 142 184
3 BRRP-2.5-26-S-SPACE-CY 402 0.060 0.95 116
4 BRRP-2.5-26-S-SPACE-LC 402 0.035 1.74 207

Note: 4,~F RINT, LZTCHIGT R, Hm R KT, CID=3RPBNEASTY, JE=SARH L — R

Table 3 Various quantities of clogging of the waves

HEVES SR DRk
) el )
No. a4 I RAS(r T 2l
(mm)
(mm) (mm)

1 BRRP-2.5-26-CY 5 -14 —

2 BRRP-2.5-26-L-SPACE-CY 8 -20 6.2

3 BRRP-2.5-26-S-SPACE-CY -8 20 8.0

4 BRRP-2.5-26-S-SPACE-LC 8 — 4.1
o %, HESERDBEF, BOEEREAR TS LD
§ [ No2 TR, S ORMOEA~ORBE NS L, fL
T —No4 {41 27 VSRR %5 - 7= BRRP OBIFEAM T2 5 = &
&5 D WA,
= T ZRLTND
x
= IAA :
S o VmVAY 33 RFUBRR
A Table 3 [ZHbA DS HIHTR I A Bl L7 Bsod k T
B 1o (7, 35 0 BIGORAE Lok TZs, HdboRk

S S U (C))

Fig. 6 Development of out-of-plane displacement

of the constraining member

L2 —T"BOBGED _ EFANI LI, IR2 IR
MEFLTWE, 14 —7"HD A=-5mm (1T TR
AT LEAD T T~ DI A& T LT~

32 BRRPAMRET S1HAE

BAGRARNZONT, BIMEREO N & L TR
OFF Au Lo, (KA A 7 NVETHEREDFRAZE DY & L TR
FBMEZESIY CID, 3 K OBRE— /L — IR E: (@fEih
BROPHT RATERE) SE 2% & T Table 2 |TR T

BIVEIOT T Au Lo IR 2RI T2 2 L T
UGET D 2 ERTIND.

No.l & No.2 i L7354, CID 1XFRFERIETHD
2, ZE 1% 10%IFE No.l OFiaskEvy. £7-, Nol &
No4 Tl SETFREFRETH D03, CID I No4 13 18%
IFEREV. ZHUIERER CORDOFEE » HEU X HHF
EOEANYESH, BMOBENDI -T2 120, SE
IE & A EHER L > T2 CIDIISGE SN B TH

TMAVENL %, Fig. 6 (R DN OHEREX 27~ 7.
W DFEE ) BRITEM OF B ~D ) & BE#ER )
MREL LD ZLIZEVRAETHOT, O~
DOz HEH Z LIFEETH S, Table 3 OB D
PIFRT~OEHR & B O E 0 B3k, RlRiRRT O
ERICEY, B TWDZ EVgn5.

FFRF OEANERLE, WA OHLLTERIIL Tl —
KD OEANENZ I LEDET- LD THD. £0
728, PHAM OEAEN ORI OFEE W BIZIT L 0 )
HMPEE LzmE B E 25, Fig 6 X0 0h5H L8951
No.2 & No.3 & Hled % & gkt s AriE No.2 D7
WHEL, ZLTRERODIZRELCQNDZ LD, K&
D OMMEREA LR OFEE 0 BIGHUTx L CRACHERTH
HZERGIMAH. LnL, Kbz L5z 10—
VI TS RN B W T D EDO_EFAR A BN,

4.  FEATHEE

fENTIZ Fig. 714 & 91T Td 2 TR & sk

MEeT /UL Uiz, BRGSO iER G S b b
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DEL, EMPERL, BRI PR
(R U 7R IEARRTRE & LT
FRATIC R DIUE L MHILLT O L 5 THS.

D) FHOTHEEL, SHOEEE 1/5 (100mm)
LT 5. L, RIS HERARORGHEE LTV 5.

2) MBIy (BTG R) OIS L LT
W5, 3) #EsSET L (ﬁé :900mm, &S : 110mm)
WSER 2B T D 72 DIZHIE A A4 1000 5 & 3%, 4)
TN VELSE A TV VB 0)7}@—7*& (&S A —
) AT DA IR K LT &2 ST 5. 5)
HERNT: Bi-linear BEME(LHI 2 RAELL £/100) Z{E
T 5. 6) o & FEBA OB X DR 1 13 0.1 &
T%. 7) WERRTEIC L 5 TOT B8 L ORI X
5.

T, SRR AR E 2 BT, BNk
RAFRRE A i % . O, RN ERER T OBERSA
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Fig. 7 Overview of analysis model
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XX, Z FIANCHER S TR0, BIRRREE & sk
MB35 6, MAREMAAET 5. MEARZAZE
WIEEECR BT EAT O 0, NIRRT & B oRzfih
I Cd 2 7 DB CR A - A 1D TR
ELTeD, FHEOREN - DU CER AL RITT. =
D=, AFHSCTITE AWML 2B U T-fED/ S
5’% 13 B CINRORRE ORI 2 3 2 DFRHT 24T
130 BRI & 20mm, B3R lmm O, ¥

/74E SMPa & F%E LT 5.

130 RIS, WIFSEEN B TA U B BB O o E) &
ZEEDHIDIT, 130 EHREOR O & M OBID
TER OSSR & LT, #HE AR (kinematic
constraint) X, b 9 FHFOIT Y EREOLERAE SIS L
LC, MR O » PO SES 2 EE AR S
o, EEEECREREZ TS 2 LT, HiRoELSESR

SUSER SHMIRES IR 2 23 HkS. b L
EV V) v

lEES Sy

15007

_.
o
S

T vov

500}

AR H(KN)

_500: L L L L L L 1
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AKSFZERE A (mm)
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Fig. 8 Comparison of hysteresis curve between analysis and experiment
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(a) Without Space holding member (No.1)
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(b) With Space holding member (No.2)

Fig. 9 Changes in the contact pressure

of the restraining member and core member

<UL, BRURITK L CHIRES OFXIIEAZED H 720
BRI E b EZD. 20X, HREITH Z & T
ffRAT D7 1 ZTIRO L 9 1A Tonb. 1) B TH
BB OB OTER OB S AEET 5. 2) EOTESD
HioOiEEh & FRRIZIX Y BROEEAEEIT 5. 3) 14V
BIE OV OTEENHEN LT H 9 A OI% Y BWREOGLS
EETIL ERAEPBEIT 5. 4) OO R
DA E LT, HIRRRHA B89 5. 2 L C

130 BROMIMEZ B 2 DR EA LT, 3) 139
FEFROOTEBN I8 U7 FIRREREA & xtin g 2 SR %
SRIREROMEEN AR, 130 ERIIATE L, ST
Bibis.

5. fEMTHER

51 JKFRE—IKFERFIRDLEEL

Fig. 8 |ZABNENL & — AN OS2 — 2 &
FRAT > 13 DI ACTE R B — KNI &, KRR
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Evaluation of strength coefficients of sandy river levee soils

Yang WUV, Yoshiki KOBAYASHI", Takeshi KODAKA?

Abstract
Soil parameters, e.g., strength coefficients ¢ and ¢, are very important factors for stability inspections of river levees against
seepage failure. However, large differences have been found among the ¢ ., obtained by CU triaxial tests, the ¢ ' obtained by
CU-bar triaxial tests and the ¢ 4 obtained by CD triaxial tests. In the present paper, a series of CU-bar and CD triaxial tests for
various soil materials is carried out in order to confirm the difference in strength coefficients obtained under different triaxial
test conditions. The test results suggest that CU tests are susceptible to the variation in samples and that it is difficult to
consider the ¢, and ¢cu of natural soils with these tests. On the other hand, CD and CU-bar triaxial tests are not influenced by

the variations in samples, and therefore, easy to confirm the strength coefficients. Moreover, an evaluation method for

strength coefficients using the results of CU-bar test on phase transformation condition was proposed in this paper.
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Analyzing of influence of LOS change on community bus usage
- Case study in Nissin city, Aichi prefecture -

Naoyuki ITO V), Yukimasa MATSUMOTO

Abstract
“Kururin-bus” is a so-called community bus operated by Nissin city in Aichi prefecture. The bus runs all over the city 11
times a day with 7 circular courses and 1 central shuttle line. The fare of 1 ride is 100 yen (200 yen for the central shuttle
line). In this study, a stated preference survey was conducted to the passengers of “Kururin-bus” for grasping their

99 9

consciousness on the LOS change such as “fare”, ”interval” and “travel time”. The frequency change of bus usage was
analyzed with the survey result when the LOS would be changed. As a result, it is found that the frequency of bus usage
might decrease if the LOS would be reduced, and there are some passengers who would decide to discontinue using
“Kururin-bus”. Furthermore, the model to estimate a frequency of bus usage was constructed, which shows that the

influence of the LOS change on the frequency of bus usage is different by the current frequency of the bus.
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Table1 Pattern of supposed fare and response rate
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Table2  Model coefficient and accuracy
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Investigation of CO, emission reduction by providing different information to

vehicle approaching signalized intersection with driving simulator

Guanlu PENG ", Yukimasa MATSUMOTO ?

Abstract

Wasteful vehicle movements such as sudden acceleration/deceleration or long idling occur at a signalized intersection,

which increase amount of CO, emissions from vehicle approaching a signalized intersection. In order to reduce these vehi-

cle movements, providing appropriate information to a driver is desired. In this study, a driving experiment is conducted

with an information providing system, which is built on a driving simulator. The system provides “Recommended speed”

information or “Accelerator-off” information on the screen of the driving simulator based on the driving status such as a

speed and a location form an intersection. If following the provided recommended speed, a driver could pass the signalized

intersection ahead without stopping, and also if following the accelerator-off indication, a driver could shorten an idling

time. As a result of the driving experiments, wasteful vehicle movements were decreased. Moreover, comparing these re-

sults to the result with no information provided, amount of CO, emission was reduced obviously. In particular, when the

accelerator-off information is provided, the reduction of CO, emission attains 6%.

1. [FL&IC

BERZEEICBI L2HE DT A R 7=, FDH%DN
78 L OHEmEENC L > T CO PRIl 25. o
W DY SALD CO, DEIBIE, BRERDMEE L 7e> T D
2, ZO XS, ITS Hiffiz F iz @ E e fE it B
T HWFERRECTREFTIRINEA TS, FHE BB
Iz ko T, FATEBICIST 2R OfRHCERBE A far D
1B & W o P B SRR 2 ORISR ST .

EHICBT DR, SEAMNEICR O T T
DTN LEZALHY, FHUET LR LZ.
HR=IVRLE A DR A7 IZBNTE, EERT0 b5
£ TORN, FEMOEICFHRENTNS M2 2o
RIS LT, ARME BT > TN DA A P 3
WD HEEANEADT D &SRB BN 5 TNV D.
F 7, HEE B TR ORI A A TR L 72B,
ED XD TR BB AT D O EH LN HAFEE Y

HITND.

DX HIUEBIEHRIRMALY AT A L DS RO M|k
IIRERHIFFATFE LN TEY, ENICBW T OISR
BiEHSDH %, Iwata b 1T DSS(Deceleration Support
System) & W5 AT AOMIIEBE A D TV D, ZDT R
TN, BB L CWAHEICR LT, [7 7 'L 2
T Lol RE L, BESERAITO) bOTHD. 20D
VAT LEAGEY I 2 L— g Y7 b ECHBLLIERER,
FRIMBERIZ BN TR 7% CO, BEH RO 2 5
N5 ZEHPFASHINC L=, Matsumoto 5 V& HEIAE B4
AR L2581 5 CO PR R A @i s < = L—
Ta U CHRIL, K 3%OHHEEZHIRCTE 52 LARL
TWo. LnLARs, ZhbOBETIEEROME 2 O K
T A =D ST D EITE 2720
B %, EBEROHEZ VT R T4 S —IE S iEmRE R
B 2FEREI T TS, ZOFEBRTIE, YL~y —
DlakkEz B & LTS BRI BMEEREL TV D, £
DOFER, B OEZOEIY B0 0 1B D IFER AT 5

1) ZIRRFRFGE TAITER AT TR T A o TR
1) Graduate School of Science and Technology, Meijo University =~ 2) Department of Civil Engineering, Meijo University

117




RIAEVT Y32l =d MR FHEERAOf AR OE T LS CO, FHMEHAROME AW A T 7835 No.55 2015

ZLT, WREDOELI BV~ A ETE S DL
ZRLTWA, Hilb NiE, RIAev sy Ial—4%
FNT, LBZEER] OFKE EHICLHEHRE o2
A W CE B0 b 0 R ETRIE LD R4
IN—DIEAEENOUVTHHT - FHIZEITV, HHIZK D1
BN 2T L— R EOMHI RN o Te 2 L #H 5
ML TWAD. Zofuzh, RIA 7 Ial—4%
A TIEHRARAERE 0D BB 2 bRPAS AR ERI 361 T 2 A8
FRUZBIT D03 <AThITnD. L LR D,
[E B EHIRHEC L B BT A —DElE S 24 2 A8
FEL A THOILTNRVONEURTH S, £z, BFED
B RO A T~ 7o b Tl @ A 8l 5 %
BREATH 2 BIX A B,

Z ZCARIZETIE, (ARG BRI AT 5% KT
AT Ialb—4 (LIF, DS Lild) LITAEEL
B AT O . IFEERIHC OV TIIW o0 kR E
Z, FISERIRHEC K- TED L 5 (@ T
{BL7zDny, Fiz, TOEE T, ENFETO Co, 8k
H AR SRS RAASD 2 3% AVE U L7228 BEA 572
W7 5.

2. 1EHIRHIR T LOBE

21 EEEERTHALVS DS OfE

AMFFECIE, FORUMS 00 UC-win/Road &9 Y 7 bk
7 =7 EHWD. ZHUL DS BREEA RS L, MEEOER,
{572 L0 3D TFT NVERELE L CER LIz S—F v L)
7T 4 ZE ECHBIHEOERRAIT ) Z & A FREICT S,
£, EERFE TS S Z R0, BUEDE B AT RS,
(B OMEE C BT 5 Z LN ATRECTH D, A THIIC
DWTHAEEZ, ETHEECEITVEEZATTHZ LN T
x5,

22 ERIREIRATLOBE

DS (12X 5T, 155 E COREECRATRIH DR, &
HRL QOB HR O LW~ 8T A =2 2B L, 7'm
7T KPR CREE 2TV E IS ) 7 A A CiERE R
T 5.

221 EERIREBERORE

RZAN—3 R LT, D0 ME RO
EEDDHZEIFTEETHD. NI A 3 —OEiE)HH| A5
HNRVMERIRIEONE CTH TG, R T4 " —ME#
IR LT ED L 9 G E B UL Lo h 1,

INE—UA

R
30km/h

ROIEEEE TRBFIRE

NF—2C
Fig.1 Pattern of provided information

R R
30km/h

ROIESEETHEIBAIRE

30km/h

ROIEFEE THRBARE

Fig.2 Color type of provided information

Table 1 Questionnaire result about provided information
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Table 3 Statistical test of vehicle speed
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ARUEHE, BRI CH - [PCS 8% R M8 O B IR FE R AL T 12
IVERETLIEMBEW T ET = —T Ly Mk
DORIFR, AR A & A ER KRR O, P17,
CD-ROM (2014-8)

WA 2, B [IGBT B ASERRIGR D 4~ ¥ —
5 v AR 5 JEBRIMGT ], AR x4
K £ i i L5, E-14, CD-ROM (2014-8)

PRIHE, AR HE © [BRACKE PCS MBI O Y = — 7
Ly MR E PWM IR & OBk, B -E T
175 it B £ 27 2 RUME S 8 45 K 2l SC 4R, B1-5,
CD-ROM (2014-9)

PEAM 2, BBERHE : [ ERE AT 5 HERO
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W ARG A 18 L > B BRI B8 O SR IR & BRI P &
BtR ), A - BT - HEBIRE SIS A K
KT 4, B3-1, CD-ROM  (2014-9)

FRUEHE, SRRHE : [RHER Y I 2L —Ya itk
1% 5 N7z Wl PCS W) B O A BT ], B
FREI) - T AOVF — MRS SO, 364,
CD-ROM (2014-9)

AR, BURKH © [IGBT BIP8RBRGE 3 AE U 5
A V¥ =% Y A0 — N BEEMAFECE T 5 FEBRY
Meat), BRFREN - T AV F =M R &
4, 364, CD-ROM (2014-9)

FRIEER, SRR R © [BRAKR PCS I B O = —7
Ly MENRROERIFIICE T 2], BRY
KA - B SRAPAA [FAFJE 2, PE-14-186/
PSE-14-186 (2014-9)

FeARM .z, AR, S KH [P ERE AT
B EEFIE AT B IGBT Bl EAK BRI %5 12 X % b
A O EBITREVEIC B 2 MG, BRFEED
Ay - I RARBANT A FAFZE 43, PE-14-127/PSE-14-
127 (2014-9)

AH &z
(A fism ()

H.Hashizume, T.Ohta, K.Takeda, K.Ishikawa, M.Hori, and
M.Ito © “Oxidation mechanism of Penicillium digitatum
spores through neutral oxygen radicals, " Japanese Journal
of Applied Physics, 53 (2014) 010209 : 1-6 (2014-1)

R.Shimane, S.Kumagai, H.Hashizume, T.Ohta, M.Ito,
M.Hori, and M.Sasaki : “Localized plasma irradiation
through a micronozzle for individual cell treatment,
Japanese Journal of Applied Physics, 53 (2014)
11RBO3 : 1-5 (2014-11)

(1l 2 ik

(Invited) T.Ohta, H.Hashizume, K.Takeda, K.Ishikawa,
M.Hori, and M.Ito : “Control of cellular activities by
oxygen radical treatment, " International workshop
on control of fluctuation of plasma processes -Joint
International Workshop between “Frontier science
of interactions between plasmas and nano-interfaces”
and “Plasma medical innovation”-8th ICRP (8th
International Conference on Reactive Plasmas)/31th
SPP (31st Symposium on Plasma Processing) , Fukuoka
Convention Center, Fukuoka, Japan, February 3-7,
2014, 3B-Ws-04 (2014-2)

(Invited) K.Ishikawa, H.Hashizume, T.Ohta, M.Ito,
H.Tanaka, K.Takeda, S.Tajima, H.Kondo, M.Sekine,
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and M.Hori : “Electron spin resonance analysis of
plasma-biological material interactions in atmospheric
pressure plasma, " International workshop on control
of fluctuation of plasma processes -Joint International
Workshop between “Frontier science of interactions
between plasmas and nano-interfaces” and “Plasma
medical innovation” -8th ICRP (8th International
Conference on Reactive Plasmas)/31th SPP (31st
Symposium on Plasma Processing) , Fukuoka Convention

Center, Fukuoka, Japan, 3B-WS-07 (2014-2)

H.Kato, T.Ohta, K.Takeda, H.Hashizume, M.Hori, and

M.Ito : “Vibrational analysis of biological samples
using multiplex coherent anti-Stokes Raman scattering
microspectroscopy, " 8th International Conference
on Reactive Plasmas and 31st Symposium on Plasma
Processing (ICRP-8/SPP-31), USB media (5P-PM-
$12-P35) (2014-2)

H.Hashizume, T.Ohta, K.Takeda, K.Ishikawa, M.Hori,

and M.Ito : “Fluorescent and structural observations
of P.digitatum spores inactivated with oxygen radical
treatment, ~ 8th International Conference on Reactive
Plasmas and 31st Symposium on Plasma Processing
(ICRP-8/SPP-31), USB media (5A-PM-02) (2014-2)

T.Towatari, H.Hashizume, T.Ohta, M.Hori, and M.Ito -

“Effects of oxygen radical treatment in liquid phase
on inactivation of microorganism, ~ 8th International
Conference on Reactive Plasmas and 31st Symposium
on Plasma Processing (ICRP-8/SPP-31), USB media
(5P-PM-$12-P35) (2014-2)

J.Kularatne, J.Jolibois, T.Ohta, M.Ito, H.Kano, K.Takeda,

H.Kondo, K.Ishikawa, M.Sekine, and M.Hori : “Effect
of power supply on metal emission intensity induced by
non-equilibrium atmospheric pressure plasma, = 8th
International Conference on Reactive Plasmas and 31st
Symposium on Plasma Processing (ICRP-8/SPP-31),
USB media (6P-PM-S09-P12) (2014-2)

S.Tajima, M.Sekine, H.Hashizume, M.Ito, T.Ohta,
K.Takeda, K.Ishikawa, and M.Hori : “Isolation of Neutral
Species Generated from the Ar/O2 Non-Equilibrium
Atmospheric-Pressure Micro Hollow-Cathode
Discharge for the Modification of the A549 Cells, " 8th
International Conference on Reactive Plasmas and 31st
Symposium on Plasma Processing (ICRP-8/SPP-31),
USB media (6P-AM-SPD-P06) (2014-2)

T.Ohta, H.Kato, T.Tsutsumi, K.Takeda, M.Hori, and M.Ito :

Accuracy of substrate temperature measurement using
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optical low coherence interferometry, " 8th International
Conference on Reactive Plasmas and 31st Symposium
on Plasma Processing (ICRP-8/SPP-31), USB media
(5P-AM-S02-P04) (2014-2)

K.Ishikawa, H.Hashizume, T.Ohta, M.Ito, H.Tanaka,
K.Takeda, S.Tajima, H.Kondo, M.Sekine, and
M.Hori : “Chemical analyses of edible meat irradiated
atmospherics-pressure-plasmas, ~ Sth International
Conference on Reactive Plasmas and 31st Symposium
on Plasma Processing (ICRP-8/SPP-31), USB media
(5A-PM-O1) (2014-2)

T.Tsutsumi, K.Ishikawa, K.Takeda, T.Ohta, M.Ito,
H.Kondo, M.Sekine, and M.Hori : “Rapid non-contact
measurements of heat fluxes to substrate in nitorogen
plasmas, * 8th International Conference on Reactive
Plasmas and 31st Symposium on Plasma Processing

(ICRP-8/SPP-31), USB media (5B-PM-02) (2014-2)

T.Amano, K.Takeda, H.Kondo, K.Ishikawa, T.Ohta, M.Ito,

H.Kano, M.Hiramatsu, M.Sekine, and M.Hori : “Electro
Catalytic Properties of Pt-supported Nanographene
Synthesis Using in-liquid Plasma, ~ 6th International
Symposium on Advanced Plasma Science and its
Applications for Nitrides and Nanomaterials/7th
International Conference on Plasma-Nano Technology &
Science (ISPlasma2014/IC-PLANTS2014), CD-ROM
(05aB060) (2014-3)

R.Shimane, S.Kumagai, H.Hashizume, T.Ohta, M.Ito,
M.Hori, and M.Sasaki : “MEMS Nozzle for Localized
Irradiation of Atmospheric Pressure, Plasma Trapping
Micro-Samples, " 6th International Symposium on
Advanced Plasma Science and its Applications for
Nitrides and Nanomaterials/7th International Conference
on Plasma-Nano Technology & Science (ISPlasma2014/
IC-PLANTS2014), CD-ROM  (06aBO60LN) (2014-3)

A.Ando, K.Tanaka, H.Kondo, K.Ishikawa, M.Sekine,

T.Ohta, M.Ito, M.Hiramatsu, H.Kano, and M.Hori :
“Spectroscopic Analysis of Gas-liquid Plasma for
Nanographene Synthesis, * 6th International Symposium
on Advanced Plasma Science and its Applications for
Nitrides and Nanomaterials/7th International Conference
on Plasma-Nano Technology & Science (ISPlasma2014/
IC-PLANTS2014), CD-ROM (06aD030) (2014-3)

T.Tsutsumi, K.Ishikawa, K.Takeda, T.Ohta, M.Ito,

H.Kondo, M.Sekine, and M.Hori : “Measurement
of Heat Fluxes of Si Substrate from Plasma by Using

Frequency Low Coherence Interferometer, = 6th
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International Symposium on Advanced Plasma Science
and its Applications for Nitrides and Nanomaterials/7th
International Conference on Plasma-Nano Technology &
Science (ISPlasma2014/IC-PLANTS2014), CD-ROM
(03pp29) (2014-3)

H.Kato, T.Ohta, K.Takeda, H.Hashizume , M.Hori,
and M.Ito : “Vibrational analysis of biological
samples treated with atmospheric pressure plasma
using multiplex coherent anti-Stokes Raman scattering
microspectroscopy, " 6th International Symposium
on Advanced Plasma Science and its Applications for
Nitrides and Nanomaterials/7th International Conference
on Plasma-Nano Technology & Science (ISPlasma2014/
IC-PLANTS2014), CD-ROM (04pP05) (2014-3)

H.Takemura, T.Ohta , M.Ito , H.Kano, Y.Higashijima,
G.Piao, 0.0da, and M.Hori : “Detection Method for
Metallic Elements in Fishes using Non-Equilibrium
Atmospheric Pressure Microplasma, ~ 6th International
Symposium on Advanced Plasma Science and its
Applications for Nitrides and Nanomaterials/7th
International Conference on Plasma-Nano Technology &
Science (ISPlasma2014/IC-PLANTS2014), CD-ROM
(06aP26) (2014-3)

H.Hashizume, T.Towatari, T.Ohta, K.Takeda, K.Ishikawa,
M.Hori, and M.Ito * “Fluorescent analysis of inactivation
mechanism of P.digitatum spores treated with oxygen
radicals, " 6th International Symposium on Advanced
Plasma Science and its Applications for Nitrides and
Nanomaterials/7th International Conference on Plasma-
Nano Technology & Science (ISPlasma2014/IC-
PLANTS2014), CD-ROM (04pP18) (2014-3)

T.Towatari, H.Hashizume, T.Ohta, M.Hori, and M.Ito :
“Effects of oxygen radical treatment in liquid phase on
inactivation of E.coli, " 6th International Symposium
on Advanced Plasma Science and its Applications for
Nitrides and Nanomaterials/7th International Conference
on Plasma-Nano Technology & Science (ISPlasma2014/
IC-PLANTS2014), CD-ROM (04pP17) (2014-3)

H.Hashizume, T.Ohta, K.Takeda, K.Ishikawa, M.Hori,
and M.Ito : “Nanostructural observation of P.digitatum
spores on the inactivation process with oxygen radical
treatment, ~ 6th International Symposium on Advanced
Plasma Science and its Applications for Nitrides and
Nanomaterials/7th International Conference on Plasma-
Nano Technology & Science (ISPlasma2014/IC-
PLANTS2014), CD-ROM (04pP19) (2014-3)
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H.Hashizume, T.Ohta, M.Hori, and M.Ito : “Promotion
and repression effects of oxygen radical treatment on
budding yeast cells, " 6th International Symposium
on Advanced Plasma Science and its Applications for
Nitrides and Nanomaterials/7th International Conference
on Plasma-Nano Technology & Science (ISPlasma2014/
IC-PLANTS2014), CD-ROM (04pP20) (2014-3)

H.Hashizume, T.Towatari, T.Ohta, K.Takeda, K.Ishikawa,
M.Hori, and M.Ito : “Microscopic observation of
inactivation process of fungal spores treated with
oxygen radicals produced from an atmospheric-pressure
plasma, ” 17th Biennial Meeting of Society for Free
Radical Research International (SFRRI 2014), p. 123
(2014-3)

K.Ishikawa, H.Hashizume, T.Ohta, M.Ito, H.Tanaka,
K.Takeda, S.Tajima, H.Kondo, M.Sekine, and M.Hori *
“Electron spin resonance study of radical generation
during non-thermal plasma blood coagulation, = 17th
Biennial Meeting of Society for Free Radical Research
International (SFRRI2014), p. 186 (2014-3)

T.Ohta, H.Kato, K.Takeda, M.Ito, M.Hori, M.Hori,
and M.Ito :© “Molecular structure of microorganisms
measured by multiplex coherent anti-Stokes Raman
scattering microspectroscopy, " 5th international
conference on plasma medicine (ICPM5), 19-P11-05
(2014-5)

K.Ishikawa, H.Hashizume, T.Ohta, M.Ito, H.Tanaka,
K.Takeda, S.Tajima, H.Kondo, M.Sekine, and M.Hori *
“Electron Spin Resonance Study of Plasma-Biological
Surface Interactions under Atmospheric Pressure
Plasmas, ~ 5th international conference on plasma
medicine (ICPM5), 19-P02-1723-A001 (2014-5)

H.Hashizume, T.Towatari, T.Ohta, K.Takeda, K.Ishikawa,
M.Hori, and M.Ito : “Inactivation process of P.digitatum
spores evaluated by dose of ground-state atomic
oxygen, ~ 5th international conference on plasma
medicine (ICPM5), 19-BO12 (2014-5)

H.Hashizume, T.Ohta, M.Hori, and M.Ito : “Proliferation
mechanism of budding yeast cells with oxygen radical
treatment, ~ 5th international conference on plasma
medicine (ICPM5), 19-P02-17 (2014-5)

T.Towatari, H.Hashizume, T.Ohta, K.Takada, K.Ishikawa,
M.Hori, and Masafumi M.Ito : “Inactivation of
microorganism in liquid treated with neutral reactive
oxygen species,  5th international conference on plasma

medicine (ICPM5), (20-P03-03) (2014-5)
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(Invited) H.Hashizume, T.Towatari, T.Ohta, K.Takeda,
K.Ishikawa, M.Hori, and M.Ito : “Quantitative
evaluation of the inactivation process of P.digitatum
spores on the basis of dose of ground-state atomic
oxygen, International Workshop on Diagnostics and
Modeling for Plasma Medicine (DMPM2014), p. 49
(2014-5)

S.Tajima, H.Hashizume, M.Ito, T.Ohta, K.Takada,
K.Ishikawa, M.Sekine, and M.Hori : “The Effect of
Neutral Species on Modification of the A549 and Saos-
2 Growth and Proliferation, " International Workshop
on Diagnostics and Modeling for Plasma Medicine
(DMPM2014), P02 (2014-5)

T.Ohta, H.Hashizume, K.Takeda, K.Ishikawa, M.Hori,
and M.Ito : “Inactivation of micro-organisms treated by
neutral oxygen species, " International Symposium on
Electrohydrodynamics 2014 (ISEHD2014), 028 (2014-
6)

J.Kobayashi, K.Yamauchi, H.Hashizume, T.Ohta, M.Hori,
and M.Ito : “Growth-activation of budding yeast
cells using oxygen radical source, " The 19th Korea-
Japan Workshop on Advanced Plasma Processes and
Diagnostics, p. 17 (2014-7)

Y.Mori, K.Nishida, H.Hashizume, T.Ohta, M.Hori, and
M.Ito : “Inactivation of Aspergillus Niger and flavus
spores using atmospheric-pressure radical source, ’
The 19th Korea-Japan Workshop on Advanced Plasma
Processes and Diagnostics, pp. 23-24 (2014-7)

K.Ishikawa, H.Hashizume, T.Ohta, M.Ito, H.Tanaka,
K.Takeda, S.Tajima, H.Kondo, M.Sekine, and M.Hori *
“Plasma-Biological Material Interactions Studied by
Employing Electron Spin Resonance (ESR) Technique,
The XXII Europhysics Conference on Atomic and
Molecular Physics of Tonized Gases (ESCAMPIG), P1-
04-05 (2014-7)

T.Ohta, H.Hashizume, K.Takeda, M.Hori, and M.Ito :
“Effect of neutral oxygen radical treatment on cellular
activity of budding yeast cells, " The 15th TUMRS-ICA
(International Union of Materials Research Societies,
International Conference in Asia), D2-026-006 (2014-7)

(Invited) T.Ohta, M.Ito, H.Hashizume, K.Takeda,
K.Ishikawa, and M.Hori : “Control of Cell Viability
Treated by Neutral Oxygen Species, " The eleventh
International Conference on Flow Dynamics
(ICFD2014), 0S6-8 (2014-10)

M.Ito, H.Hashizume, T.Ohta, and M.Hori : “Quantitative
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inactivation-mechanisms of P.digitatum and A.niger
spores based on atomic oxygen dose, ~ 67" Annual
Gaseous Electronics Conference, Vol.59, No.16, USB
media (DT3.00004) (2014-11)

T.Ohta, H.Hashizume, K.Takeda, K.Ishikawa, M.Ito,
and M.Hori : “Multiplex coherent anti-Stokes Raman
scattering microspectroscopy for monitoring molecular
structural change in biological samples,” 67th Annual
Gaseous Electronics Conference, Vol.59, No.16, USB
media (MW1.00065) (2014-11)

H.Hashizume, T.Ohta, K.Takeda, K.Ishikawa, M.Hori, and
M.Ito : “Dose-Dependent Effects of Neutral Oxygen
Radicals on the Inactivation Process of P.Digitatum
Spores, ~ 2014 MRS Fall Meeting & Exhibit, G3.02
(2014-12)

T.Ohta, H.Hashizume, K.Ishikawa, K.Takeda, M.Ito, and
M.Hori : “Molecular Structure of Budding Yeast Cell
Measured by Multiplex Coherent Anti-Stokes Raman
Scattering Microspectroscopy, = 2014 MRS Fall Meeting
& Exhibit, G2.01 (2014-12)

T.Ohta, H.Fujita, K.Ishikawa, K.Takeda, and M.Hori *
“Mass-Spectral Changes of Protein Treated by Non-
Equilibrium Atmospheric Pressure Plasma, ~ 2014 MRS
Fall Meeting & Exhibit, G1.07 (2014-12)

A.Oda, S.Kawaguchi, K.Satoh, H.Kousaka, and T.Ohta *
“Computational Study on Fundamental Properties in
Capacitively-Coupled Radio-Frequency Tetrametylsilane
Plasmas for Diamond-Like Carbon Film Coatings, ~
2014 MRS Fall Meeting & Exhibit, G5.02 (2014-12)

T.Ohta, Y.Sago, A.Oda, and H.Kousaka @ “Diagnostics
of Metastable Ar Atom with Diode Laser Absorption
Spectroscopy in RF Magnetron Carbon Sputtering
Plasma, = 2014 MRS Fall Meeting & Exhibit, G5.08
(2014-12)

(ERE2]

MR, KHEEZ, S S [R%E7 V7
WVIRGHIC X % HZF R RE O B o AT 1, 56 61
] S5 J 0 B2 2 A e 24l 18 22 T R4, DVD-ROM
(08-154)

MENHER], BiA W, W, KEEZ, s,
A, s, GRS TRFEZ V7 VRIS
B2 3 N AT OMAREEOBIZ] 461
]y JH B 2 A 2 2 Al 16 23 7 i 4. DVD-ROM
(08-155)

A, RS, KHEZ, S FhkEsc:
PEREFE T ¥ VIS X B WP RE ], 45 61 s
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Yy Ber AR AN 2 P A4 DVD-ROM (19p-F2)
(2014-3)

(JafE) Kz, W], TS, AR, S8,
FIRE S [RIEOBERFEZ Big L7277 X<
BB I A M) — O], PR 26 AEE SR 4
K22, 87-5 (2014-3)

R, AGNEE], K, AR, Sk
HRES  [EFRAE Y HRIBEIC X 2 RE T V7
VBRSSO RNT |, 5 75 MIEKFIS W B T Ae
% DVD-ROM (20a-$8-1) (2014-9)

AN, DR, RRNEER], ORHECZ, S, R
B3 [HRFE T ¥ VIS X 2 3P RERE O TG 1k
LB, 5 75 WS P BL A SR & T AR
% DVD-ROM (20a-$8-2) (2014-9)

PRtesr, WA, HNEE, KHEZ, Wk Ok
B TRAEBRES VA NVEICL 23y YA El
F OB, 58 75 Y P KT AR AN R 7
Fr%k, CD-ROM, 20a-$8-3 (2014-9)

R, AGNEE], K, AR, Sk
EESC [R5 ¥ 7 VLB b o 3 PR 55
Bl I B 2% SC UMl DX AR AR R 2% 2014 7
Fatk, p.2 (2014-11)

AN, HENIEE], KHEZ, BB, PSS Tk
FTTAIVEEEIC X D MR ORAERIR ], B
W B2 2 SC ALl X 22 Al s 15T 2% 2014 T AR 4R, p.
14 (2014-11)

PRtesr, WA, WNEE, KEEZ, Wk Ok
B TRETIVANVEBHICE a0 YR ERTO
AW, S PR S SC A MY X A REE 2% 2014
T, p.1 (2014-11)

T.Towatari, H.Hashizume, T.Ohta, K.Ishikawa, M.Hori,
and M.Ito : “Electron-spin-resonance analysis of liquid
irradiated with reactive oxygen radicals for inactivating
microorganism, ~Plasma Conference 2014 USB media
(18aF-2) (2014-11)

J.Kobayashi, H.Hashizume, T.Ohta, M.Hori, and M.Ito *
“Growth effect of Saccharomyces cerevisiae with neutral
oxygen-radical treatments, " Plasma Conference 2014,
USB media (18aF-5) (2014-11)

Y.Mori, T.Murata, and M.Ito : “Effect of atmospheric-
pressure radical irradiation on cell growth of mouse
NIH3TS3 fibroblast, " Plasma Conference 2014, USB
media (18aF-6) (2014-11)

( # f¥ )T.Ohta, H.-Hashizume, K.Takeda, K.Ishikawa,
M.Hori, and M.Ito : “Development of inactivation

technology using plasma for freshness-keeping on post-
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harvest management, ~ %5 24 [l H & MRS 4F 1k K 43,
A-111-002 (2014-12)

YEH —ih
E20E 39

K.Chigusa and K.Hotta : “An Asbestos Counting Method
in Building Materials by Integrating Various Kinds of
Classifiers, " Journal of Signal Processing, Vol.18, No.1,
pp. 57-62 (2014-1)

T.Omiya and K.Hotta : “Image Labeling by Integration of
Local Co-occurrence Histogram and Global Features, "
Journal of Advanced Computational Intelligence and
Intelligent Informatics, Vol.18, No.4, pp. 511-517 (2014-
4)

FEREA, JEH 0L [SORT R o 22 B 7 —
5 W T I WA R 7 ML P W 5 7 S o B KRR
i1, A SE 4 SRS G Vol134, No.11, pp. 1731-
1737 (2014-11)

T.Okabe and K.Hotta : “Melanosome Tracking Using
Automatic Error Correction, "IEICE Trans.on
Information and Systems, Vol.E97-D, No.12 (2014-12)

(RS S B 3k

Y.Tani and K.Hotta : “Robust Human Detection to Pose
and Occlusion Using Bag-of-Words, " International
Conference on Pattern Recognition (ICPR2014), pp.
4376-4381 (2014-8)

S.Kumagai and K.Hotta : “HLAC between Cells of HOG
Feature for Crowd Counting, " International Symposium
on Visual Computing (ISVC2014), Lecture Notes in
Computer Science, Vol.8887, pp. 688-697 (2014-12)

[ZDAtl]

RERESF, JH—5A - [HOG R Mo sk R A .
HABS & PLS )i & 72 Ba il 2 7 dh o fEsR G,
Wikt > v 7 v KD 4 (sS112014) (2014-6)

RE R, JEH A [ OR L 25 T He v
7RI R ORLFEH, N A A X =T A Y
THRTA v A, (2014-6)

Y HH —5A, Larry SDavis : [ 7 A bR ORI A &) 7%
FEBE O BRI X B0 RG], WifR o R - B
¥ YR Yy A (MIRU2014), $82-35 (2014-7)

BHER, JRH —5A © [Bag of Words (2350 { K& S 3&
WIZ KD A AR L 7o AR, o 3R -
Bifig > >R Y A (MIRU2014), $S2-55 (2014-7)

REREA, AHEKR JH—GA TKNNIZ X 2K
T ERFHREmaG Lamg I Ny ¥ 7], W
B o - BE S KT 4 (MIRU2014), SS1-40
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(2014-7)
REAAZEE, W —5A : [PLS 2 X » A &z miE
B 22 & o 2 BERET R, Wi 0 FREE -
RS VR Y A (MIRU2014), $S3-19 (2014-7)

FHE E—
[z D]

K.Ichiki, M.Ishigami, R.Inagaki, H.Murata, and
H.Shimoyama : “Analysis of a magnetic field superposed
objective cathode lens using boundary charge method
and boundary magnetic charge method. " 9th Intern.
Symposium on Atomic Level Characterizations for New
Materials and Devices 13 (ALC 13) Activity report of
ALC" 13, pp.03P30-1-03P30-5 (2013-12)

K.Watanabe, Y.Emura, H.Murata, E.Rokuta,
H.Shimoyama, H.Yasuda, and T.Haraguchi :
“Development of LaB6 Schottky emission electron gun
with high brightness and high beam current, " 9th
Intern.Symposium on Atomic Level Characterizations
for New Materials and Devices 13 (ALC ‘13) Activity
report of ALC" 13, pp. 03P38-1-03P38-4 (2013-12)

H.Murata, M.Ishigami, and H.Shimoyama : “Development
of boundary magnetic charge method for computing
fields in saturated magnetic materials, " 9™ International
Conference on Charged Particle Optics (CPO-9), p. 92
(2014-9)

T.Nakashima, H.Murata, H.Suhara, and H.Shimoyama *
“Method of estimating charge density distribution on
dielectric surface, " 9" International Conference on
Charged Particle Optics (CPO-9), p. 85 (2014-9)

Y.Emura, H.Murata, E.Rokuta, H.Shimoyama, H.Yasuda,
and T.Haraguchi : “Determinationof geometrical form
factor of emitter from Schottky plot, " Proceedings of the
18" International Microscopy Congress, IT-1-P-6004
(2014-9)

BIALA, REA MO, A H3E—, ®IFRE, Mk
W, NHIEWE, FII% : [Field Emission Spectroscopy
FH RS EE T I B IR D BASE |, P 26 AR LRSI
BReF 23 RO SRR A K 43 F3-7, [l Gl i SC %R (CD-
ROM)F3-7 (2014-9)

AW, AYHIE—, NHER, T, ZHE H
Pt o T a3y b % — i LaB6 185 O %1
HgEBR ], 2014 4 Bk = < 55 75 Il > 0 A W B &
SN A I 4% 19p-A14-8, [ i {7 Fr 42 (CD-ROM),
p.07-096 (2014-9)

WAL, REATIOBE, AFHIZE—, RIRE, ks

FIRREE B TR 7E A No.55 2015

K, NHIZEWR, TI% © [Field Emission Spectroscopy
HE ks R EREE O], BT HIBREYS
P 7e i, Vol 114, No.262 ({5424 1%, ED2014),
pp. 29-34 (2014-10)

(FFEF]

AR, FRHE¥E—, TR [RAEA S L O
KB AT OW 28 |, 745 5564221 77, &
FkH R 26456 H 20 H

2, HPEE, NEE— TFIE: [R£iEE
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