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Notes on Inu Hyakunin Isshu (3): Poems No.56-100

(Department of General Education) Ganta KOSUKEGAWA

(Notre Dame Seishin University) Akihiko NIIMI

Abstract

This publication is an annotated edition of Inu Hyakunin Isshu. The Inu Hyakunin Isshu is a parody of the famous

Hyakunin Isshu, and was published in 1669. The prologue was written by an unknown man named Yusoan. In the title Inu

Hyakunin Isshu, the word inu means parody. The work is one of a number of parodies of classics that were produced in the

early Tokugawa periods, such as Inu Tsurezure (a parody of Tsurezuregusa) and Inu Makura, a parody of Makura no

Soshi. Many other parodies of the Hyakunin Isshu were made in the Tokugawa period, but the /nu Hyakunin Isshu is of

particular interest because of its early date.

Key Words: Tokugawa period,Hyakunin Isshu,parody,poem
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CryY (Y =38, Se, Te ) OXIRBHNALBFHHA

15

(—HHB) MBS
(BREHRIEH) HEASX
(GBXE) k-, SaOHH

Resonant inverse-photoemission studies of CryY (Y =S, Se, Te)

(Department of general Education) Michie Koyama
(Department of Electrical Engineering and Information Science) Yoshifumi Ueda

Abstruct

(Hiroshima University) Hitoshi Satou, Masaki Taniguchi

Electronic density of states of C,Y(Y=S, Se, Te) with a NiAs-type structure are obtained from resonant photoemission and resonant

inverse-photoemission spectroscopies measurements in the regions of the valence band maximum (VBM) and conduction band
minimum (CBM). The Cr 3d(t2g) exchange splitting energies of Cr,S, Cr,Se and Cr,Te are determined to be 3.5, 3.5 and 3.8 eV,

respectively. It is worthwhile to notice that a Cr 3d(t2g) exchange splitting energy becomes larger as chalcogen changes from S to Se

and further to Te. This tendency is similar to the exchange splitting energies calculated by Dijkstra et al..

Cr 3d main peaks locate

at aimost same positions whether Cr vacancies exit or not in the Cr chalcogenides. Therefore, it seems that Cr vacancies do not affect

strongly on the electronic structures of the compounds.

Key Words : Cr-chalcogenide, Resonant photoemission, Resonant inverse-photoemission, Electronic structure
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Fig. 1 A series of conduction-band inverse-
photoemission spectra of Cr7Seg for E; in Cr 3p-3d
excitation region. The energy is defined relative to
CBM. The vertical arrows represent energy position
of structure.
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Fig. 2  The on-resonance and off-resonance spectra
of RPES and RIPES of Cr,Seg and the Cr 3d partial
DOSs of Cr,Seg. The Cr 3d partial DOSs were obtained
by substracting the spectra measured at off-resonance
trom those taken just on-resonance. The valence-band
and conduction-band spectra are connected at Eg. Thus,
the energy separation between the two main peaks
provides the Cr 3d spin exchange splitting energy.
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Fig. 3 The derived Cr 3d partial DOSs spectra of the
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Fig.4 The UPS and IPES spectra, the experi-
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Development of Sorter Style of Can Press Machine

( Department of Machanical Engineering ) Minoru NOHARA

Abstract

By the spread of vending machines, the amount of consumption of steel can, alaminum can, PET
bottle, and a bottle has increased. It is necessary to sort out them in order for these canses to reuse. The
author manufactured the automatic can press machine which used two Cylinoids in last year. The large
oil pressure cylinder of the power of pushing a press board was used for the press part. If the vessel of a
drink is put in into a can pressure machine, can pressure machine, steel can, aluminum can, PET bottle,
a bottle, etc. will be classified automatically. The capacity of a vessel can be made small by the pressure
machine. Moreover, a PET bottle, a bottle, etc. are received in a recovery box without pressing.
However, since the can press machine itself was small, the accommodation place of a compression
thing or an uncompressible thing was not able to be enlarged. »

In this paper, the sorting portion, the press portion, the power supply portion, and the oil
pressure pump were installed in the portion on a can press machine.Moreover, the compression
thing and the uncompressible thing were accommodated in the box installed in the portion under a
can press machine. For this reason, the author enlarged the can press machine, in order to enlarge
an accommodation place.Since the author manufictured the can press machine which has a sorting

function, author reports the manufacture process and a situation of operation.

Key Words : Micro Computer, Operation Control, Simulaiion, Automatic Machine
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Limit-1

1 Box of sorter i1 Reed sensor-2

2 Photo sensor-1 12 Iron board

3 Support plate 13 Support stand of can
4 Solenoid-1 14 Magunet

5 Lever 15 Solenoid-3

6 Solenoid-2 16 Steel can trash box
7 Photo sensor-2 17 Compressor

8 Reed sensor-1 18 Oil cylinder

9

Aluminium can trash box

fy
<

Compression board

Fig.1 Appearence of system
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Fig.2 Details of press part
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Fig.3 Press process of can press machine
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Fig.9 Diagram of flow chart

Table.1 Control program of system

Label Mnemonic code Comment
PIOAD |equ Ich PIO A data
PIOAC |equ 1dh PIO A control
PIOBD |equ leh PIO B data
PIOBC |equ ifh P10 B control

org 0000h Return to org
LD SP,0 Set stack point O
IM 2 Set mode 2
LD A,11001111b | PIO A initialization
OUT (PIOAC),A | Mode 3 (Input)
LD A,11111111b
OUT (PIOAC),A
LD A,00110111b
OUT (PIOAC),A
LD A,00000011b
OUT (PIOCAC),A
LD A,11001111b{ PIO B initialization
OUT (PIOBC),A | Mode 3 (Output)
LD A,00000000b
OUT (PIOBC),A
LD A,00010111b
OUT (PIOBC),A
LD A,00000011b
OUT (PIOBC),A
SO: CALL WAIT2 Wait 2 sec
CH1: IN A,(PIOAD) Reed data from PIOAD
BIT 1LA Switch 1 on
JR NZ,CH2 GotoCH 2
JR CHI1 Goto CHI1
CH2: LD A,02H Set of date
OUT (PIOBD),A { LED 1 on
IN A,(PIOAD) Reed data from PIOAD
BIT 4,A Switch 4 on
JR NZ,ST Goto ST
LD A,10H Set of date
OUT (PIOBD),A [ LED 4 on
JR CH2 Goto CH2
ST: LD A0 Set of date
OUT (PIOBD),A | LED 4 off
IN A, (PIOAD) Reed data from PIOAD
BIT 0,A Switch 0 on
JR NZ,RSI Goto RSI
JR ST Goto ST
RS1: CALL WAIT2 Wait 2 sec
IN A,(PIOAD) Reed data from PIOAD
BIT 2,A Switch 2 on
JR NZ,DB Goto DB
BIT 3,A Switch 3 on
JR NZ,PR Goto PR
JR DB Goto DB
DB: LD A,03H Set of date
OUT (PIOBD),A | LED O on
CALL WAIT2 Wait 2 sec
LD A,0lH Set of date
OUT (PIOBD),A | LED 0 off
CALL WAIT2 Wait 2 sec

25
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Label Mnemonic code Comment
LD A03H Set of date
OUT (PIOBD),A LED O on
CALL WAITS Wait 0.5 sec
LD A02H Set of date
OUT (PIOBD),A LED 0 off
LD A0 Set of date
OUT (PIOBD).A LED 1 off
JR CH1 Go to CH1
PR: LD A02H Set of date
OUT (PIOBD),A LED 1 on
CALL WAIT2 Wait 2 sec
LD A0 Set of date
OUT (PIOBD),A |LED 1 off
JR PRI Go to PR1
PR1: CALL WAIT2 Wait 2 sec
PR2: LD A04H Set of date
OUT (PIOBD),A |LED2on
CALL WAITS Wait 0.5 sec
IN A,(PIOAD) Reed data from PIOAD
BIT 6,A Switch 6 on
JR NZ,RS2 Go to RS2
BIT 5,A Switch 5 on
JR NZ,RS2 Go to RS2
JR PR2 Go to PR2
RS2: LD A08H Set of date
OUT (PIOBD),A | LED2off.LED 3 on
RS3: IN A,(PIOAD) Reed data from PIOAD
BIT 4,A Switch 4 on
JR NZ,RS4 Go to RS4
JR RS3 Go to RS3
RS4: CALL WAITS Wait 0.5 sec
LD A0 Set of date
OUT (PIOBD).A ] LED3off
JR SO Go to SO
WAIT2: | PUSH BC Push BC
LD B.40 Set B on 40
LWT2: CALL WAIT5 Wait 0.5 sec
DINZ LWT2 Goto LWT2
POP BC Reset BC
RET Return
WAITS5: | PUSH BC Push BC
LD B.50 Set Bon 50
WTS: CALL WAITI Wait 0.1 sec
DINZ WT5 Goto WT5
POP BC Reset BC
RET Return
WAIT1: | PUSH BC Push BC
LD B,0 SetBon 0
WT1: NOP Non operation
DEC (HL) HL -1
INC (HL) HL +1
DINZ WTI Go to WTH1
POP BC Reset BC
RET Return
END End
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Electronic Structure of Chromium Chalcogenides

(Department of Electrical Engineering and Information Science) Yoshifumi Ueda

Department of Electrical Engineering and Information Science) Hirokazu Bunnomori
g g

(Department of General Education) Michie Koyama

Abstract

Electronic structures of trigonal Cr;.sTey crystals have been studied by means of DV-Xa method. It is
found that the top region of valence band consists of mainly Cr 3d and Cr 4s and Te 5p bonding wave
functions, while Cr 3d, Cr 4s, Cr 4p and Te 5p anti-bonding wave functions contribute to the conduction
band, in accordance with results of resonant photoemission and inverse photoemission study. Calculations
show that trigonal Cr.syTe; has metallic property in electronic conduction, supporting the experimental
result. Substitutions of Te with Se do not lead to the abrupt change of the electronic structures from a
metallic structure to a half- metallic type. From the contour map of electron density, it is elucidated that
electronic interactions are larger within Cr(1) and Cr(2) layers in favor with the ferromagnetic properties
of Cr(+s,Te;.

Key Words: Chrominum chalcogenide, Stoiochiometry, Vacancy, Transition Metal, Magnetism, DV-Xa
method, Electronic structure, Electronic Density of State (DOS)
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Measurement of Gas Temperature in Helium Atmospheric Pressure Glow
Discharge

(Department of Electrical Engineering and Information Science) Tsutomu YAMASAKI

Abstract

In this report, experimental results on the gas temperature in sub-atmospheric pressure helium glow
discharge are presented. Experiments were carried out with micro-plasma generated in a micro-hollow
cathode discharge, 0.5mm in diameter and 3.0mm in length of cylindrical hollow drilled in the metal and
ceramics sandwich structure by emission spectroscopy. To derive gas temperature, pressure broadening width
and Doppler broadening width of helium line spectra of 667.8nm were analyzed. Obtained results showed
qualitatively good agreement with other reports at higher gas pressure over 20kPa. Gas temperature grows
from 300K at 20kPa linearly to 380K at 100kPa. But at lower pressure poor agreement were found, because

1 |

of influence of Stark broadening, too low temperatures were derived.

Key Words: gas temperature, atmospheric pressure helium, micro-hollow cathode, pressure broadening
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Figure 1 Stark width of helium 667.8 nm as a function of
electron density, Little dependence on the electron
temperature
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of helium 667.8nm as a function of gas temperature,
including Gaussian width.
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Figure 9 Spectral profile of He 667.8nm experimentally obtained
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calculated one under the condition of Tg=350K, Ne=110"/cc
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Miniaturized Cross Meander Line Antenna for Specified Low-Power Radio
Applications at UHF Band
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Abstract
To improve the radiation characteristics and the miniaturization of thin types of printed antennas, a miniaturized cross
meander line antenna was developed. This antenna consists of two meander-lines etched on both surfaces of the dielectric
substrate, where the line pattern on one surface was arranged by making a right-angled turn for that on the opposite surface.
This antenna was measured and analyzed. According to the analyzed results, the return loss of this antenna was 17 dB and the
antenna gain was larger than -30dBi in the center frequency at 298 MHz. The size of this antenna was 10 mm x 14 mm x 0.4

mm and it was considerably small and thin.

Key words: Printed antennas, meander-line antennas, and small sized antennas.

TYVNTFoTFH SPUESAVTOTH. MNETUTF

§1 FAMNE

RO OEAITIEE B O/ NEAL R 2R
ATETZR, 2R, BRERICERT 27 7 i
FALTZ T Tidia <, BEE SR~ &2 BEIC AN B
BROHLNTWB, £, 77T o/MNB LT 2013803
HMOITON, 7254 N EORBMBIOER, VT
& AARORER, BEEEOR ALY, 2<0oERH 5
(1], [2], [8l. BT T v T FOBRE I 7 U FRICELRE
B, SHEHTAZRXVEROBEICEDIT VH T A
FRBTHILICLY, TUTFoNBEEkEEER -
e T ITUVETAUT T IO E—ruaA, ROME
M MRTLC. ZOBELHERT L & & bic, EBRICER
LCEDOMREZEIOTZ, UTICHEMERET 2,

§2 JARZFUHESAVTUTHOBE

M1l CARCTEETDIRAITUETA T T TOF
HRZTRT, 22T, BRALCITYEIAL T vt %
Li=10mm, Ly=14mm OFE AN ES LSEBEL. ik
BRHRS 2 7L —F R TREL, 2B, Z0oa7L—
FTREOEMEA L E—F 0 A% 50QICRET LI, =
U—FHRIK 7T v RORIFER % 0.2mm 3%0E L7z,

ERICRERRERETHLHICITUETA T T %
BL, ZOIT7U¥IA4 /RREOmRHEERL TV, Z
NHIEEAR 018 mm O T AT RF U EREEICZ vy F
TR L7,

To reverse face
From front face

Y

L

i |

Z(L—X

Fig. 1 Plane view of miniaturized cross meander-line antenna.

.t
Feeding point

(a) Over surface (b) Under surface



40 | ATERSEPIRHENE

P
lZY .
X

Fig.2 Structure of miniaturized cross meander-line antenna.

§3 7T OE

ITUETA U OBERUBREERIL. Eh N 02mm XU
0.9mm {IZHEE L, FlEA v E—F 1 X 50 QO HRMARST & =
TL—FTRELORELEREGI TV H 54T T T EW
IRAITVESFTA T UTFTOY Z—roRORREEFE
BB 2 2 L —# (Ansoft 4t HFSS)CHE L1z, £ O
BER3ICTRT, EREBRIIZTNEFN I 2AITUHTA
YTVUTTFERBEITUVETA T T FTOY Z—ra AL
SELTWE, ZJRAITFTUESA VT T Fn) Z—rn
AOFBRABEIRIFAEIT VI3 T T TORRETHS
680MHz 75 298MHz ~& T4 Y, U #—1r XX 17dB Th
5,

¥, BB/ nAIT U EI534 0T T EER L,

R LTIZZ 0 AI T v E 54 07 7T RR4ITRT, 1ER
LI B RAIT U ETA YT T HFERF V=TT A
FEEALTRELITV., TORREERA I21—FT
DHEERE O ER 5 IRT, EREBERIZENETNE
BRERLMEBERICHEL TV, FR2hoREERKD
B LTREY., VE—ru X TRER RN FH
BRER LV 15dB FE S, 32dB TH 5,
Flo, FAITVETZAVRBICIBAIT U ET4 DA
VE—FURAERGE, RTIIRT, ZTRNOOFRRLD, I o
AITUHTA T TFHFDOAAAL v E—F A0 50QICHE
SNTWNB Z EBynD,

8 70 5 (2008)
0
_ 5t i
g
IEI o -
72}
2
glo - =
3 | -
e
15 n
i — Etched on Both Sides |
----------- Etched on Single Side
20 N ] 1 1 a1 i | Fl ] 1
200 300 400 500 600 700 800
Frequency [MHz]

Fig.3 Calculated return losses of meander-line antennas.

Fig.4 Photograph of fabricated miniaturized cross meander-line
antenna.
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Fig. 6 Calculated input impedance of meander-line antenna etched
on single surface.

Fig. 7 Calculated input impedance of miniaturized meander-line
antenna etched on both surface.
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(d) Radiation pattern of EO on the y-z plane

Fig.10 Radiation patterns of miniaturized cross
meander-line antenna at 298 MHz.
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A Proposalfor Cost-Effective and Low-Loss Printed Transmission Line
at Millimeter Wave Frequencies

(Department of Electrical Engineering and Information Science) Ryo-ji TAMARU
(Department of Electrical Engineering and Information Science) Futoshi KUROKI

Abstract
Since surfaces of dielectric substrates for printed boards are usually roughened to make tight
copper-coating, it was found out that an effective conductivity of a surface of the copper foil, attaching on
the dielectric substrate, more degraded than that of an opposite surface of the copper foil, facing an air
region, beyond centimeter frequencies. The transmission loss therefore degrades due to the roughness of
the copper foil surface. On the other sides, it was obvious that the current density on the under surface of
the copper foil decreases by symmetrically-loading metal patterns on both sides of the dielectric substrate
and by biasing equi-voltage to both metal patterns, and thus the transmission loss was relatively
unaffected by the roughness of the dielectric surfaces. Based on this consideration, a bi-laterally
metal-loaded tri-plate line was evaluated by using a cheap FR-4 substrate, being poor material for use as

millimeter wave lengths but being cost-effective.
Key Words: Printed transmission lines, Low-loss, Tri-plate strip transmission line, and Microwaves and
millimeter-waves;
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Primary Radiator for MMIC at 60GHz
(Department of Electrical Engineering and Information Science) Makoto OKIYOKOTA

(Department of Electrical Engineering and Information Science) Futoshi KUROKI

Abstract

A primary radiator for 2-dimensional parabolic reflectors was investigated for millimeter-wave planar
antenna, which was constructed by a slotted array fed by an oversized waveguide with the 2-dimensional
parabolic reflector. The primary radiator consists of the vertical strip transmission line on which an
L-shaped array pattern was etched. At first, the length of an L-shaped pattern was decided by calculating
the reflection characteristics. Next, spacing between two L-shaped patterns was chosen by calculating
radiation patterns of the L-shaped array. It was obvious that a broad radiation pattern was obtained by
selecting the spacing. In addition, a stub was installed on the vertical strip transmission line to suppress
the reflection from this radiator. Based on the calculated and measured radiation patterns of the radiator, it
was confirmed that this radiator would be suitable for applications to a primary radiator for MMIC at

millimeter wavelengths.

Key Words: Primary radiators, vertical strip transmission line, NRD guide, and millimeter-waves, MMIC
1 KEgHEs, |ER M v 7BRE, NRDAA K, IV, £/ Vv <Al
LRI

§1 U ®HIC RAESED | WHHBEEZZLEL, L FRESDE

EEIVEEZHW, ERL—FN Iy b1
—FBERLICEHEEREFE-TRY, £TOIVE
EET 7T 128 LT 2WIENTRT RAEE
REA— = ZEEETHRSNTZERZ b
v T VA BEBERINTHB[], 202 RET
R FED 1 WHEEHRE LTL, KAY— L%
AT Hmidsmi®E LSE-NRD U4 FARAWL A,
A TIE, MMIC L OBBIASLREER MY v
THRERICER L. | KEH#BEHRI L, £
EEA MY v TREOWTE L TR0 i 2
L TAREREMA L. T OO

IR T OB EREE LT,
WILZDOLFRISHE 2T LAICTHI L TR
EEREITO, 1 RERHBZSEDLWEA LT —L
EBALH-ODOT VA HREEE L, £, BAE
A Y o TRBICAS T ERFT B L TEOHS
BROORHFEHHI Lz, UEDOZBENLELN
7oL FREEA N v THRERREE. 78y
FMEANTRT REEOERICRE L EEHA T v
T T FICAVWT R v MRS DR RO
BIEEATV. 1 RS L COMREERET LT,
LRz oie ~1,

47



RIERFIM PR

§2 LFEHEAROEE

MMIC E#EIVETET V7 FoBEEX 112
Y, TORET 7L, I 2.25mm DA —
N REHERICER L7 2 KT T RIR
BHEOERIC | KEHBERELEZLOT, 20
BB CRA L BRKIT T AT R T E
BICEBRENEE, ZOF——H 1 JEEE -
EIHRELZERAR Y FTLAIZLY z FHZ
BT 2H0THA, 22T, MMIC RFIEIZR
TeA270RA ) v 7RE ECERESNLTERY,
FO~A 7R v TREIZFRERE, BEX
MYy TRBOIRICERE S, Th b OB
Wb TEME T S, £, 1 KEREORR
W 2 iR L S 7, JEA 0.264mm - LLFEEE
30 DA FAT 70 EKRECERLIERR K
Uy 7RIBC. L F T LA T~ EELTH
%,

B|EA MY v TREOGER TSN 72 TEM ¥
THDHNB, ZOX 5 KERFRE R L TR E R
AT 5 Z &1LV TEM e TEM
BRI E#RINDS, @BA N v 7 DIEIE, L
PRI LEBEO®IFMICKTHBOEE L,
TyFUTORBEFEZEELT0.2mm TR E LT,
REBIOEER Y v RIS FEEHRE & TATE
T CTHERT 2 ERERED Z LS MMIC %
FEELTNWEwA 782 ) v THREBLESICE
WHFRETH D,

§3 L FRHG SO

X 2 1ZRT 1 REHBOE S hy 2B EET,
60GHz \ZB1T D FHRIEEFR Lz, 2BZ D 1
WIS B A — = CERERNICE BT 52,
FTOROETORN & BNGEREORFNEE S
&b, AFHETIE | REFHBARO XK
HEBITT 572012, Bomzi—rERe Lk
BET A ERAL, BOE» b OFREL K%

85 70 5 (2008)

Wz iz,
HEHREZN 3 ITRTAE, Zh ) LEEEL0
FEEhyBELZDICONTREN DR AR
BHOEND, LLIORSE2FITEREEO Y
5 THB h,=1.125mm IZF%FE L= HBE . FATER
EEBANY TR a—bLTLEY, KR
RKELBR-TLED, £ZT, ZOFDOES %,
BEORGHEEZEELWN-3.72dB 0V F—r =2
HE SN 5 h,=0.925mm |28 E L7z,
RICZOFERZ L LT, LFEHI % 2 BOT L
ARF—v L, TUAHRLEELIERRS
BERMEOHEEFIT o7, ZOEAIXERMEC
HBEAEBL L0, BOEmEAR—rBREET,
FRE Lz, ZORRER 410573, ZZTF
FERICET 20 E% x-y e L, ED x BihFmM%
0°, EO y #iHME-90° & L=, B FIHIL
180° 12722, RN XZhiE, 7 v 1 H@A 1.5mm
DE. R 4.9dBi - B EEESK 49° DR
ERFLR TN D,

Z Slot Array

Fig. 1 Structure of planar antenna for MMIC

Dimensions : [mm]

Fig. 2 Structure of L-shaped radiator with
reactive stub



B -+ EoK ¢ 60GHZ % MMIC S35 1 Iiisse

§4 RHTfPE LFHBHNERORME
2B L TR TR e — RiERtEEs Z
ERTERED, KEBRENWZ LMD, 2 |ZR
FTEOIC I RIEHBRICAZ TERITBZE T2
L T8 O & RO i & %4 &
., AWVZHEHETH24T 1 NSO %
M AHZEC LIz, A¥ 7 OE S hfmm]& £k S
T 59GHz 21 5 REHFME % 3HE Lo iR,
h=0.66[mm] DI 2 B L T8 & FIFLE D
U x—ruAingEbhi,

WIZZORRE L EIZ, 2B L FHEARBERY
TLOREBEHEE LD, RS LiFHEICLY
Kb, FORE. L=234mm (B E LEZBAI
26.68dB DV Z—ruABBEoh, K5 ixA4
TR HHEELENEAD 2 B L FRENSEORE
mHETH D . BIE TITRIGT 5.4dBi - B EEE
I3 59° L EmMEEEARE SN,

20log|S,| [dB]
IS

o
T

57 07 06 - 08 1
h,, [mm]

Fig. 3 Calculated Sy, versus hy,

10 T T T T

<
T T
1

'
©n

~ Gain [dBi]

=

155 S5 180 70 360
Azimuth Angle [deg]

Fig. 4 Calculated radiation pattern of L-shaped
radiating array (L=1.5mm)

‘with stub ——
without stub -------

: %95 R
Azimuth Angle [deg
Fig. 5 Calculated radiation pattern of radiating
array with reactive stub

§5 T T ORE

A CHRLNIER T T & 2B L FHREESEL 2
WIENTRIRHEOERIZEEL, NTHRIK
T T TR Lz, ZTOMITET AL ER 6
WaRT, ZZTARAIRT KFHEOE LERET
499Imm, ¥ 57 R RHEEOHE MR
129.5mm Th 5, K 71 59GHz \281) 4R
MEOHEEEL RN, EOEOERFRIC, ¥
fEIE2 2.6° OFVESREAERFE LN TND, £
oo TOT 7T ORIFE 18.2dBl THH . L F
WEREX M) v 7PHRERARBOER EHAT
12.8dB 1 £ L7,

e T, EBRIC2 B L FRIMEHSBERIEL. Zh
47y bGARITRASHOERICER LS
A0, FHAuy T UFFOEE - AEREO
HERERE X 8 ITRT,

MR LY .EmEKOHERERECRIT 5ENEE
BiL, ThEh 2.8° 4.8°Th Y B FHRICEWE
AERELNTEY, ¥ Fe—7b+0Mix b
T35,

49



50

BTERSEMPRARE % 70 5 (2008)

Parabolic Refleetor

alcnlation Area of Radiation

Fig. 6 Analytical model of parabolic reflector
antenna

20 . ;

Gain [dBi]

o
T

O LR TR

0 9
Azimuth Angle [deg]

Fig. 7 Calculated radiation pattern of
parabolic reflector antenna

-90 0

§6 HLnZ

TER M v TRBEOETE L FHRICH Y #
ToHEED L FHEER MY v TR 2% et
L. L FHESE 2 BOT LA RE— 2T 5T
ETCHEAEREI T o, 2, BER MY v TR
BIZRAEZTHEBRTAZLIZED | BEBPLOK
HEMmzic, ZORR, EHERSS O, TR
TRIBET v 70 1 RESHCSSbLWER
VARG5S EHHK,
WICZD2ERLFERHEL TR T RKEHEOE
RICREBE L, NIRRT KEET 7 T OB
BEHE L7 R, RS 2.6°, F145 18.2dBi ofiv
R LN, T VBREERT V7 T EERT S
ZHa R EREN R OND Z L R LTz,

FLT, ERICA 7y PTG RIRHET > 7
FTRUERB Y 7 LA ZHWEEET T Tl
SfsmEElE L, #F BV, EERVCHE
famMEIz 31T 2 B HHEIEIL 2.8°, 4.8° L Sl iR
WEEBELZEREKRE, ZOFERa Y b T T
FOT T FRIBORIEEITI ZENBETH B,

=3

— H-plane
""" E-plane

—
=
T
i

4
\
H

Relative Field Intensity [dB]

[ %3
1S
by

N N { s
0
Angle [deg]
Fig. 8 Measured radiation pattern of planar

antenna

SEXH

[1] F. Kuroki, M. Yamaguchi, Y. Wagatsuma, and
T. Yoneyama, “NRD Guide Integrated
Circuit-Compatible Folded Planar Antenna
Fed by High Permittivity LSE-NRD Guide
Radiator at 60 GHz ”, IEICE Trans. Vol.87-E,
No.9, pp.1412-1417 (September, 2004)

[2] F. Kuroki, M. Kimura, and T. Yoneyama, “A
Transition between NRD Guide and
Microstrip Line 60 GHz” IEICE Trans.
Vol.88-E, No.10, pp.1968-1972 (October,
2005)



o1

60GHz F/NILRA L—R (2 BIT S ZEBERA

(BXEHIFR) HLfnt
(BREHRIFER) BAKE

Range Estimhation for Multi-Layered Targets Using Pulse Radar at 60GHz

(Department of Electrical Engineering and Information Science) Kazuya TAKAYAMA

(Department of Electrical Engineering and Information Science) Futoshi KUROKI

Abstract

A pulse radar front-end using an NRD-guide technology was fabricated for level sensing system at millimeter wave
lengths, and range finding was performed by using it. Multi-reflection however occurred between a target and a planar
antenna due to a pencil beam radiation of our-developing planar antenna, so that precise distance estimation could not
be performed for short range detection. To overcome such difficulty, we developed an FPGA-based signal processor to
eliminate such multi-reflection and to detect distances of multi-layered targets.

Keywords: Radar, FPGA, DSP, and Sequential Sampling.
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Tab. 1 Performance of NRD guide pulse radar
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INVESITIGATION AND THEORETICAL EXAMINATION OF DAMAGES OF

AN OLD REINFORCED CONCRETE SCHOOL BUILDING DUE TO
SELF-STRAIN STRESSES

~ (Department of Architecture)Masaru TERAOKA, Yasuhiro FUKUHARA

SUMMARY

This paper describes the investigation and examination of damage conditions of a reinforced concrete
school building with three stories which was constructed on a soft stratum in 1966. In this study, the
self-strain stresses due to the differential settlement-and concrete drying shrinkage were evaluated with the
related damage, and the influence of such damage on the structural performance was discussed.

The following findings were obtained from this study:

(1) A part of the structural frames has been reached to yield conditions due to remarkable differential
settlement and, as a result, the apparent rigidity of the structure was estimated as to be about 1/3 of the
elastic rigidity.

(2) The magnitude of differential settlement was significantly influenced by the structural rigidity as well
as the soil condition. This was confirmed by the theoretical values of the differential settlement which was
almost corresponded to the measured one.

(3) Based on the measured concrete drying shrinkage strain, the average strain of main beams in the
statically indeterminate rigid frames was estimated as about 150x10°, and that of each of the slab and the

sub-beam was to be about 200 x1075,

Keywords: self-strain stress; reinforced concrete structure; soft subsoil; concrete drying shrinkage; differential settlement

§ 1 INTRODUCTION

In the coast area of Japanese cities, a lot of reinforced
concrete structures were constructed on the reclaimed
ground with soft subsoil during the rapid-economical-growth
era around 1960s. In these structures, the damages such as
concrete cracks, yielding of members, et al. were caused
mainly by the self-strain stresses. The self-strain stresses
are induced by concrete drying shrinkage, a differential
settlement due to subsidence by consolidation of the clay
layer, and expansion/contraction of concrete due to the
temperature fluctuation (1) , (2] .

Regarding these damage conditions in reinforced
concrete structure, the evaluation method of the differential
settlements, where the rigidity of superstructure was
considered, was developed in the field of geotechnical
engineering. In the studies of such field, the relation
between the crack generation of outside wall and deflection
angle of members in the frame due to a total settlement or a
relative settlement was also examined (1], (2] . However,
the influence of various self-strain stresses mentioned
above was not analyzed.

On the other hand, the examination of damages
accompanied by the differential settlement has not been
conducted in the field of the concrete technology and the
structural study of reinforced concrete. But in that field, the
evaluation studies of the damage of the reinforced concrete
structure due to strain of concrete at hardening and drying
and the temperature stress has been consecutively
It is noted that the
influence of the self-strain stresses is not taken into account

conducted since prewar era (3], (4] .

when determining the aging index adopted in the Japanese
earthquake-proof diagnosis method for existing buildings.
Although the self-strain stress problem can be recognized
as an important factor of the aging index, the research on
that subject is hardly seen (5] .

This paper describes the results of damage investigation
of a reinforced concrete school building which was
constructed on the soft subsoil in 1966. In this study, the
self-strain stresses due to the differential settlement and
concrete drying shrinkage were evaluated with the
observed damages in consideration of the above-mentioned
background. Also, the influence of such damage on the
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structural performance was discussed.

§2. OUTLINE OF THE GROUND AND STRUCTURE

The building for the investigation is a three story
reinforced concrete school building constructed in a
reclaimed-area of the Kure City coast part. The soil profile
is shown in Fig.1, and the plans of foundation and Ist floor
are shown in Fig.2.The thickness of reclamation layer is
about 3m and that of sand layer with N value of about 10 is
about 6m under that. Beneath those layers, the organic clay
layer is formed with the thickness of about 29m.The
composite layer of sand and gravel with N value of 50 or
more N value was eventually found at the underground
depth of about 38m. The softness of the clay layer with N
value of almost 0 is the main cause of the consolidation
settlement, and the subsidence of about 1.5m was induced
from the time of reclaiming in 1964 to today [6) .

The building was completed in April 1966 and the base
of the building was formed using mat foundation and
friction piles with length of 6m. The most of the columns
have section of 50cmx50cm (section of 60cmx50cm is
used for a part of columns in the first floor). For
longitudinal direction of the building, the section of
foundation beam is 40cmx130cm, ‘the beam section of
second floor is 30cmx55¢m, and the beam sections of 3rd
floor and roof top floor are 30cmx50cm, respectively. For
the transverse direction, the beam section of second floor
in the laboratory is 40cmx80cm .The sub- beam section of
second floor is 25cmx40cm, and thickness of the floor is
13cm. The specified concrete strength was 180 kg/cm’
(17.6 N/mm?), and the mix proportion of concrete is shown
in Tablel. The bars of Grade SR235 was used for
reinforcement.
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After the structure had constructed, the concrete drying
shrinkage and differential settlements of the structure made
rapid progress,  which brought a lot of cracks on the
peripheral walls etc. The waterproof painting of peripheral
walls and repair of waterproof layers at rooftop were
executed as a countermeasure for the water troubles in
1974 and 1991, respectively. The seismic retrofitting of the
building was done by using the K-type braces with steel
frames in 2002. At the same time, the cladding and finish
of the classrooms and the corridors etc. excluding in the
laboratory rooms of the 1st floor were repaired and the
building has been continuously used till now. As an
additional seismic retrofitting, the hanging walls, spandrel
walls and wing walls were structurally separated from
beams and columns by providing slits between them.
This is to avoid brittle failure of beams and columns due to
their short shear span lengths. It is noted that the concrete
compression strength measured using the core concrete
cylinders extracted from the walls etc. was 15.9(N/mm2) in
the third floor, 16.5(N/mm2) in the second floor and
11.8(N/mm2) in the first floor, respectively. Each of the
compressive concrete strength, which are the average value
obtained from three core concrete cylinders, was
significantly less than the specified concrete strength.

Tablel Mix proportion of concrete

WIC (%) | Slump (¢ m) | Sand ratio(%) | Water (kg/m3)
65 19 43.5 193
Weight(kg/m?3)
Cement Fine aggregate Coarse aggregate
297 811 1054
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§3. RESULT OF THE DAMAGE INVESTIGATION
OF THE STRUCTURE

3.1 Measurement of differential settlement

The differential settlement was measured by the telescope
level at the position of celumn side in the 1st floor and the
top of the rooftop parapet. At the construction time, the
target points for the telescope level are supposed to be
located in a horizontal straight line. Therefore, the errors in
construction is included in measurements. But, it is
considered that the margin of construction errors is not so
significant because of the remarkably large amount of the
measured subsidence.

In this section, the results of the investigation (that is,
the amount of a relative settlement and a differential
settlement that relates directly to the damage of the
structure) are shown. The amount of the relative
settlements can get by subtracting the relative displacement
due to the structural inclination from the amount of the
differential settlements (2] .
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(1)North frame of structure

The distributions of the differential settlement measured
at the first floor level and the rooftop in north and south
sides of the structural frames are shown in Fig.3. The
distribution curve of differential settlements are the typical
concaved type [2] . The maximum amount of the
differential settlement is about 16cm.

If the amounts of the settlement at east and west ends of
the structure are compared, the settlement of the east edge
is large in the north frame of the structure, and the
settlement of the west edge is large in the south frame of
the structure. As the entire structure, it inclines towards
south and twisted. As for the amount of the settlement,
measurements in the first floor level are larger than the
measurements in the rooftop. This difference seems to be
due to the creep deformation of column concrete.
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Fig.3 Distributions of measured differential settlements
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The relative settlement curve is shown in Fig.4. The
maximum amount of the measured relative settlement
(May, 2006) was about llcm. Measured values by
Nishimura et al. in the past {6} are also shown in the Fig 4.
Moreover, settlement calculation value by the
consolidation theory proposed by Terzaghi (the rigidity of
the structure is assumed to be zero, that is, quite flexible) is
shown in Fig4. In the calculation, the normally
consolidated condition was assumed, and soil profile and
compressive index (Cc)shown in Fig.l was used. The
estimated values of consolidation settlement at the center
and the edge of the structure are indicated in Fig.1. In view
of Fig.4, it is understood that the influence of the rigidity of
the structure is large for the differential settlement. Each
values of measurements in 1977,1989 and1998 is almost
the same, but values of this time measurements(May, 2006)
is increased. It is considered that a cause of this
phenomenon is the decrease of the structural rigidity by
between  walls and

providing  structural  slits

columns/beams for the seismic retrofitting,.

3.2 Observed concrete cracks of the structure
The investigation of the cracks was conducted for the
surface of structural members and the surface of the ceiling
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(1)North side face
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in each laboratory room of the first floor where nothing
was repaired since initial construction stage. The crack
pattern was sketched and the width of each crack was
measured by using an ordinary crack-scale.

The concrete crack conditions of south and north side
faces of hydro-mechanics laboratory room are illustrated in
Fig.5. In the vertical plane of the structure with hanging
and spandrel walls, the flexural cracks due to relative
settlement were found in the beams, and the flexural cracks
and shear cracks were found in the columns. In addition,
the cracks that seems to have been induced by concrete
drying shrinkage were found at the center part of the beams.
In the frame with the wall that has the doorway, remarkable
shear cracks were seen in the wall and the columns.

The concrete crack conditions in hydro-mechanics
laboratory of each ceiling surface is illustrated in Fig.6. A
lot of cracks formed in the span direction are seen in the
slabs. In the slab adjacent to the structural wall of the span
direction, a lot of the cracks are seen in the direction of
about 45 degrees to the wall. In the slab, the cracks due to
the concrete shrinkage were predominant. It is noted that
the grade of these cracks depends on the magnitude of the
restraint which is determined by the rigidity of the
peripheral members. .
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concrete school building due to self-strain stresses

§4. DISCUSSIONS OF RESULT OF THE
INVESTIGATION

4.1 Discussion of differential settlement

Relative deformation angle (8) between each span
calculated from the relative settlement curve is shown in
Fig.7. The 6 in the four spans in the both end region of the
structure is around 5x10-3 radian, so that a part of the
frame members seem to have been reached to the yield
conditions. The 6 in the five central spans is less than
2.8(x10-3 rad.), so that the central spans of the structure
suffered from only a slight damage.
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In Fig.4, the calculated values for the relative settlement
are compared with the measured values. The calculated
values are obtained by the Haga’s method, in which the
frame rigidity is considered (7} . The size of the frame
with the wall, the elevation and the rigid zone at the ends
of the building are shown in Fig.8.

In the calculation, the Young’s modulus of concrete was
assumed to be 1/3 of the ordinary value (that is,
1/3%x15x10°N/mm?) in consideration of the influence of
creep and the- shrinkage cracks. To determine the
coefficient of effective stiffness ratio of the structure with
wall, the reduction ratio of the shear rigidity (B: plasticity
coefficient) for the wall was taken as 0.2. Obtained D
values are shown in Fig.9 (8] .
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The theoretical relative settlement curve that considers
the rigidity of the structure is compared with measurements
in Fig4. From the figure, it can be seen that, in
longitudinal direction of the structure, the calculated values
are larger than the measurements in four spans at each both
end regions, and smaller than the measurements in five
spans at central part. But the measurements and the
calculation values are almost corresponding each other on
average. That is, it can be said that the apparent rigidity of
the structure is about 1/3 of the elastic rigidity.

The relative settlement curve obtained for a pure framed
structure without walls is shown in Fig.4, where a similar
method as above was used for calculation. It is noted that
the calculated values agree well with the measurements in
May, 2006 in the center part of the structure. The meaning
of such agreement can be explained as follows. The slits
provided between the walls and columns for preventing the
brittle shear failure of columns make the differential
settlement increase because of the decrease in rigidity of
the structure. An attention must be paid to the fact that such
structural slits provided for seismic retrofitting increase the
differential settlement in a certain type of structures with
soft sub-soil condition.

As a future task, it must be examined whether providing
such structural slits can be really effective to improve the
seismic performance of existing structures, taking various
cases of soil conditions and structural types.

4.2 Discussion of cracks of structure

The average strains in main beams, sub-beams and slabs
due to cracks are shown in Fig.10. These average strains of
main beams were obtained by dividing the total width of
the cracks in each main beam (for longitudinal direction)
by its clear span length between the adjacent two column
faces inside. The same method was used for the calculation
of the average strains for each sub-beam (for longitudinal
direction) and slab which were spanned over the adjacent
two main beams. The shrinkage strains were calculated
based on CEB-FIP method(1970) [9], and results are also
indicated in that Figure. The reason why comparing these
values is to prove the validity of the following assumption.
It can be assumed that the strain due to concrete drying
shrinkage has been transformed into the cracks and also the
creep strain at concrete drying shrinkage stage has been
vanished through the time over 40 years after construction.
In those calculations, the numerical value shown in Tablel
was used, and relative humidity was assumed to be 70%.

The calculated values almost correspond to the upper
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bound of measurements for the slabs and the sub- beams.
The average strain of measurements is about 200x10°° in
both the slabs and the sub- beams.

For the main beams in the longitudinal direction, the
average strain of measurements also corresponds to the
calculated value and is about 250x10°. To evaluate the
shrinkage distortion caused in the main beams more
accurately, as the first step, the total width of the cracks
due to shrinkage only is examined by excluding the
contribution of the flexural cracks near the fixed end of the
main beams that seems due to a relative settlement. Next,
the average strain was calculated by dividing the width of -
the total crack by the clear span length. The calculated
values almost correspond to the upper bound of the
measurements (black paint marks in the figure). The
average of measurements in this case is about 150x10%.
Measurements have greatly fallen below the calculated
values for the main beams in the span direction. The
average of measurements is about 150x10°, Therefore, the
average shrinkage strain of the main beams in statically
indeterminate rigid frames is estimated as about 150x10-6,
and corresponds to the recommended value of Japanese
Society of Civil Engineering(9].

The relation between the amount of a relative settlement
(Dsi) and total of the shearing crack width (Zwi) in the
columns and the wing and hanging walls is examined for
the frame with the wall in the doorway of south side. The
angle of the shearing crack is assumed to be 45 degrees in -
average. Taking the 1.4(Zwi) in vertical axis and=(Dsi) in
horizontal axis, the measured values were plotted.
1.4(Twi)/ (Dsi) is more than 0.7, and thus the differential
settlement of the frame with the wall having small opening
can be estimated approximately.
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Fig.11 Relationship between amount of relative settlement(Dsi)
and total of shearing crack width(Zwi)
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§5. CONCLUSIONS

The following findings were obtained from the
investigation and examination of damage conditions of an
old reinforced concrete structure due to self-strain stresses

(1) A part of the structural frames reached yield
conditions due to differential settlement, and the reason
was considered as that the apparent rigidity of the structure
was reduced to about 1/3 of the elastic rigidities due to the
settlement, and the influence of creep and the shrinkage
cracks

(2) The influence of the rigidity of the structure for
differential settlement was large, and the calculaed values
in which the influence of this rigidity reduction was taken
almost corresponded to the measurements in the
differential settlement.

(3) It is emphasized that the differential settlement
increases when the slits were provided along the perimeter
of the structural walls of the structure to prevent brittle
failure of existing columns. This is due to the reduction of
the structural rigidity.

(4) The average of measured concrete drying shrinkage
strain was about 150x10-6 in the main beams in statically
indeterminate rigid frames, and those for the slabs and the
sub-beams were about 200 x10-6 .

(5) The amount of the differential settlement of the frame
with the walls can be adequately predicted by evaluating
the total shear crack width, that is, by accumulating the
widths of the shear cracks induced in the columns and the

wing wall, if the walls have only small openings.
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“TEIKANZUSETSU” (Vol.1 - 4)
(Department of General Education) Ganta KOSUKEGAWA
Abstract
In what follows, I show one Japanese translation of "TEIKANZUSETU". "TEIKANZUSETU" was originally written by a Chinese famous officer,
Kyosei Chou, in 1572.This biographical collection consists of 81 episodes about wise emperors, 36 episodes about “bad” emperors and their
relevant illustrations. In Japan, it was first published in 1606 by Hideyori Toyotomi's order. The text I show here was translated and published

in 1627 and is now possessed in Nara Prefectural Library.

Key Words: "TEIKANZUSETU" , biographical collection, Japanese translation
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