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Study of Virtual Engineering for the Structure Design

A 4L

MATSUMOTO Toshifumi

"Virtual engineering" (in the consumption society in
today) is the design method that the designer can do a
quick judgment based on the appropriate performance
evaluation.

It is possible to think that virtual engineering is the
next way from the following four ways (The way by the
observation, the way by the theory, the way by the ex-
periment, the way by the simulation).

The data of virtual engineering is not an analog data
and is a digital data.

This thing is the technique which suited computer pro-
cessing.

To use the way of virtual engineering in the structure
design gives us the possibility of the more flexible struc-

ture design.

78

oI

THA Y OFETIE, CNETHHE - Fak - &ML
Vo AR DSEEH X N, 2 DOFBEICHKEE L 72 Al
EREBTONTE., FFA v FFIcE T2 oA
WEEAISBRLEEEZ2RDR VLD EEZ SN 25,
— I THEDRII SR - BELLTEY., FHFA v
IR 512 HR b RERDMEABES D AT IR
WIRWBEENODOH B, T, WHEDIAVE2—F —
DIFEZ, THaTEMICEZTFA v TPy
Mz & 2 794 v ~OBENENZ S L, FHA vic
BBk STV

IN—F 2 VTP P YT ik, THFA v 0BER
TT YA F—DLERHIN S & 7% 3G 5tk 2 1H)
RFAESUALBE 5 2 & T, HIRE 72 MEBE AT 2 17\ > s
BTFAVZITIHLOTHAL v OFHEZERT 5, @
mDFIFEY A 7 VR RGO EEST TR, T4
VBREICE VT, INE TORZEML - SO HA
26, BEAF MR ICHIGTE 2841 - BRI
TR EHIMTRE 2 A FIfE D SR s T ., Z o

SRETETIMHEIND Z LTINS, SKIFT
PAVELV ST U 2 — AL ACHKEATES T
FHHEZ SRR -7 A F—BkooNnTL 2
DEEZLND,

DRI, TNETOTFFA v FiELE TN—Fr )L
IYPITIVUT) T FEOMES R, T
FOHIBT 2WET VA v ~DIGH L H - LB
BEEZEZLL-LDTH 3,

FALZEAMT LREAACEE No.11 2004



1. ¥4 LICOWTORES

(1) FH1Y0ER

GH. T7FHA v L0 ) BEEBEX OEEDOH O HE
BEELLTEBEL TV, ZOEBPHEIIAK
oTELELETH 2,

FEEDICK T, TF9A v v BEIITFEOMIC
KilIn T3,

OFHA v The, Fifi. KRR, 794 v EIEHHE
QAFIHEL G2 BUET 2ICHD. ZOME - B
HE - BT B X OVEMEEE L E OB ER L, B - HE
72 5 DAFEDOE R ZBET - FHHE T 2 ARSI T,
QMEETHA v KR THFA T35,

SHORR B3 TOTHA VORMEEZE L L &,
ZONFEIIERD S oI 2B A2, X h Sk CIAHR %
LOIHRELDDH S, THA4 v LI BEDR TV
A4 F—1 LI RESCODRRICES L7z Dhicown
THLIMELELDITIRAR 0D, 2Rl L EEES
Dlke, KRBRICTEBMEBESH, AXICHBEINS LD
ol FiTiE, WMERARICBLTTYA VS EER
REZR- LTI EIZMERTE 3,

BRI TFHA v OB®REEZ AL L, KL
BERRERF ST, Ave— %A A —=IT 5 ANAH
Th LT 2008BLLTWVEEZ 5,

(2) EHRNTT A > DOAE

TR X 2 KREAERE - KEHBORAMATIZD
k7 "o, oficiZEicad > BN T A v D
YD) BHFEL. BETOFMEY THELEI NS D
Dy DFIZFEZ T A YRR b DD B, T
SDTHA &, KEICTEAEINSG b (M)
DTFHFA VERFLT BHRETHFA v EERZ LI
T, "BHRNTYA v T4 F— (fEDF) Ll
MEDEA—2H 5V IFRELRBREZR>TVw3 L%
S fEeng "o b EMEROREE»LINT
WEHILEDRLOLRBREE L TETONEDTIR RV
%9

MEHRB T A v BB T 2T 7 —F 2 LTHA v
IZDOWTEE LR 2HHVEEY., EERAGD '#+K, 2
DHIZH > 1= DTN L 7=\,
TEEFOINMCEBRM - THRZ/E > T3 L) iEE

M 7-H23, REEYICHH» T 225, % OBRBICE
CoTHRTWwWS &, EEN, I2IRDTFLELELAKRD
FHLEPEANEND, TNERTHEEN, Tk{bZE
H. HH)FNZ2BDE LBLLTOEPL &, B
WKW EHED THIULEBDLH > T30 TR\, &
BlREIAROFICHELN TV Ab02FHEOHBLTWwEE
J7E LB 7, I EBOCTRERICH EhHEEOH
RO THBD, Vol )DL HHTI Ry, B
BHHIBORICECERIEON TRV EE I Lo
1-5ETH D,

COEEICH B LI I, MBO LDV E2>ndic#ib
TVEA X =YD TIHANERN T~ T
RO SENTLRBEDTIZRWVES ) D,

MEM T YA v i3, =—ARARMBIC L3 =—X
BRMOLDMED L) ZEHEKL T,

(3) ERNTY 1 Y OAE

PEFH DD o BRI T CoRfliciz, 7
FA v ERDBHEREOEMIECT A VICHE
AL RO ST E R, "BHINT YA v BFLEN
—MEEICED kb0, o7 AL vBHWT
H5ETHE, TERNTYA v BTHTRKEBEESN
5 NHEINDZ LD, OTFA VHPEHNTHE LS Z
L TES, NERIFYA v Tk, fED F BT
BHVWHEZLBVERERD, THAF—ICiZRA R VAR
RESBOHEF2ME L7z THEEGZiLT T4
v BRDeND, FTHA ICBRT 2 0EIZSRAL -
HRLasEA, BARIBES & b AHIRIVBAFS 1B S
T&E, THAVINLTHDITIE, Hufiild s nszir
MrNsbDETIELTHEEIND DDD DD
DHDBHFIET B LIk 5,

DERITY A v i3, =— XAk EHc k3 =—X
FERBMOBDMED L) T KL,

(4) THAVIEBFZDVURILEA X—IDER
TFYAL v ld, THAF—D A= L Xy t—
PEIBAD AT 47 (BHE) ). BRELTDO T4 XA=Y
(KRB THROV->TWBEEZLZEBHEKE, 2D
AL TRAY =V A X=COBRIZ. THA v OHEW
MREICB o 2 BHEARETH 5, "BHRNTY A v NE
RIFHFA ) DERECICYS ZOBEBEHL->Tw 3

79



EllbN, avEL— Y —DHEIEZTFTHFA v DFY
FIMLIZZOREZ X D MR LDITL Tw 3,
Rye—=Y; & T4 2=, OBfEZR—FY7—1
i 'viag—krialr—vayv;® ohtrD4
DITFEHL T3,
DA R=P IV EDDHREVEHEDOKMTH 3,
R
OA A=V IERFCHEZRLEHI Y3,
EuaiE
@4 A =P IZHRECHEOREERRT,
N AH)ET 3
@A A=Y IIWIC T, Lk 2BEL L EBRG,
Iial—Yyav
IDARX=Y (FE) LHELOBRREIRDOEHIICE
Wi BT LB HIK S,
ORVEEIZ, HEEOEE
Q@FEVWABLE, 2 — (B
QMBI A ETEHDIF, T2 25—27 ),
@HIE & mBR A EIE, TS aL—vay,
COFEIHEZIRX, BELTFA L, Avk—
ERBMIELZROHBZAGE L 2bDTHD, THA v
DFERAIGND T4 A=) (22 TIRAE) IZEEARA
BTHrEEZOND, —H, AV FILERLROK
BARE - KEEEBEINL THA v IZEBEAEER 7Y A v
ThYH, ERUECLW MR ICEB LTI OED T
YA UVBBHWIC kDN TERLEZ ST, SHD 57
FA Y BHHZIEHIDBHLLEZZZ2I)TH 3,

2. ThEE, DERE THETYA ) OHI

(1) "8& DEH

& L) BEZFED T5l L.

Q&SP OMEIZMATTTILSA6NbD, %
oo ZDLK Ho { AT,
GO

Q2B T 2#HEED. HOOXMIPFE, £
B DR £ DR,
TG DR |

ERFINTW G,

#EcfHons M tvwI)SHEICIE, HPMHER

80

XALETHRIZBHAE VoL X—03H 5 23,
MG L) BERMEOSHFTHAHHINTLT,
IVECERZROEETHL I L2bh» 2,

XMEAFETHEON S TREEER) 3. T—RICHEN
ROWEDNEE EL T 2ME AL /2. 20378, O
B (7v7) ICHTET 2H5E (structure) Z20AH
L. BEZOKEIERZH S IcT 2 ZEFEDE, @
e - LBROE®RKT b SEMHE L Hm L b0 &
RT, ThzagiGiiEIc8AT 320085 ORIk, »
EHb, £l fFETHEOLNZEERIZ. TTHOEY
TORERINZHEH L 20 FRXE2EKRT 2, Znbistic
b, MG - BELE - BB E Lok T 2 &0
BEXSCHIRT B Z LK S,

o, ERIEEOBEITEVEEL LT, 28, (M
ZREE L TR EEY) . "Bl 2232k,
{ATTHILE) EDH 2,

ol TobnAHERL T, HiE v
BEZIITIR BEER-ER LEEAL BRI
FoTREZHEEH Thbb—fD P 2574; TH
LLEERTHIELET S,

(2) BEFHCYOENEAR

BET YA v OHE, TEYICER T 286% 2 1101
He R - EL. HEZEM - B2 LR/ ET 3
YWHEOEEE BEW), 2TV A1 v T2 Licds, &
PUCHIGED "M OEBEHTIID B L, TBHEZH-
TEHE) LIIREMRRCHRICES LB M s L oW E
THH. "EEELOBRICK > TR E 2HEAE &3
MTEBRINEED L VI LItk .

BEY % BT 2701013 2 DWIISM L ERE&NGE
RET 2MBEDVH 50, BETFA VISB T 8% 8
Lk, WEYAEOYHIRE (FESSEMAT 280K
fB) ZEWRL. HEEM oM B ECRTE R, 22
B 2EMORE L EEDEAEEFNE, il
THREME L X, BEYOBI»NTRED 2 L IHEEY
SRR 20 - ANERZRET 2 DT, SAHPN
Nz EOMBEFRECHEEY 2 XRHT 2SR L0
EVEEND,

BETTA Y ONRTIX. TN DRE L RIS H L
BRI LT, MRt ECEAIER L E 21TV, B
EYDLREEC AN, FFECHE LY. BREafL L

SALEM TRPRAHCE No.11 2004



|

Sy
R

O it 2 £ ETH5,

3. METHA v DFM
(7Fu7H79A 2 Hik)

REXE T A~ D B D 7% - 7 BRI 2 BEEY) % F 48
THHELE LTINE TRR LGRS S NTE D,
LA ZRE LR EAH L TELBER (BETY
47 =) ORBEEZFARTAHABL L, RO I ODHEENR
RNBDDLELTEFLIENTE S,

OB

QBRI Ak

©FS1ipapS
THb,

IN6D3IODHEIF. BHECHARICHEET 2HR
(AEPEHERE) ORB (hb) H2VIFERHGES
FHAL Y ORBIKER ST HETH Y, BB 7
NG E (P Talb—vaviyr—Frilry=
7VYY) LRXBILT "7ru Ak LRI ELE
T35, "7Frusihak L TPy VNEE Lk, £
Lo ME ) bBHEVALEZHAGDREZHEADHD
FORELBRREEZ DT E5E0% . BETFA VITE
WTIRFICHAG DY 2 2 & Tk D IEMERBRIE2SAIEEIC
%%

(1) BENAE

BENAEZARR L EICHFET 2R E L ToOsE
ZEEL. ZONBIEENTIBRE. FETIRE. £
Ly 2AREEZ T L T THFA VICEDLZIETBH
ETHD, BIETIHREL UL, £Y - W - BRB
KRNI EONE () 2BIFB LM TE S,
LA RBINIEET A v DL D003 2 OBIEN
HEIZE->THBINLLEDN TV S,

HH1) 77 AOEERY 3 L — I3REEE LR
T 20T, BOWEYTH HEEDOD OWEICER L.
ZOHRMFES AT L2BEII L COLERLR N 7 AL 2T
LR (M), EEDD DRMENVIEZ R
AL 72DIE~y F IV TH 555, HDF TArt Forms in
Nature 'V DHICIZEEZ RO EY OISR T v
5 (K2),

Bid
-

1 EREVUIL—DORERE

M2 ~ANvTIICLZBOBEPDRT v F 12

81



FHI2) TAVADOTHERE. F— v i3mllog
Iz 87 — 2D WTHRSE L. BB D) 0 5318 2 AR Bl
DHDHIEEFRALL, 2oL HEERLL 2 A— b
Y DOBEHNS & o THHT L 72T 7 v id, EEOWMIO
SEIECREREZH L - LI Tw 2, Earho
NG =, WA b FRERE (K13) - & Dk
SNl Fo  BELIBRETICEITA2BRCAON
20 THY ., Z WY A2 DIERIDFEAET 5
ZEnTING,

®3 HRE

e
Y >~ .
Y A
Uy PN
e T F
sell 45
- \\? / |
\( \‘/ - L< _

K4 BHIN/NG =2

82

HHI3)  19804ERLIE. 3 — 1 v S CEEATZEEZ HLD
ANZH L Ol G 27 2k 2 @RI N T
&7, ZOREY AT LTIR. ST BRI
Z3FET 5 2 L CEMREO MM 2 SR L. KL
NV TREOEEHKRZ I R LCERIcHBE R
LD LI FETLERZMRT 52 LOEETY
LA YDT—2Thol, ZDRIRIZH - THRIARDHEE
WKHEHL. 2oy —r (K14) #f%ET52
TIOMEZRRL 72, BIRBEBDOTHA viTik, 74
Ry FBINRES 750, F— b T, BAMEEO
JEERZ G U 72 53 e fy D PRTE 7x LR A 75 BEERDSIGH & 41
TWw5, £/, 7V b=2F - BT T4 =774 L v
k=3I DR % B TR 2 W D EBRIC X > Tko
52T NENLIRE DS A2 EITEIIL 7 (K
5Ye

M5 734 - Avh—OBABERRY

(2) BRNAE
BRI, BRAL EoFERobIcEOEIE, #
Gy AR - A I - R - 27 7 Bl - AR A
e TRNVFX—EHR EOBUAMRE O CEERL L.
Wrch T A v ORKBITHEITEILETEHDTH S,
BRI AR £ 7. BRI & A & o itk
ZHiR E LB ERBNFELZEA TV S, BLERD
ARECIETENC K > TEHEOWEIKRE (LML BV
CEDMREFMAETHD . WRE LD BEMiANRICT L —
78§ B LT, HERNRIZOL L OH D Bl %
ROERHE LRI NS,

HEME D O DOHEMBES L T2k BRT 28
A% L, BETYA VIicBLT, Bo0ERD 50 IF

FALZEMT TRER AT S No.11 2004



LEDTENC L > TR NI BEOMAEIIEE T —< T
HH, WK ODPORREETCEL, ZITIIZIOEHR
LAEOFEEPLCINE TOWET A v TOREKE
Bl %28 C AL, ZDEZOFITIE TaNE, & TAE]
Witk ORIEDH 2 2 EBENTIZE S,

K6 Yat7- -NyIAh>D7I)RZILISLR®

HE 1) HERHOCATLTEBEERLZDIE, £ET2
Hiffa=y F2EMT 2 HETH S, HBIES AT LTI,
Y=y MIpBELEEEEERL. 2=y FEHED
HitEE S F S REH AT LOERICHIETE S
gEDNEREING, 20L& BFRELZF>2=y
DFAFIII NS H N TH 5.

aeLryro7ay 7E2Hu#EEX. 2O AT A
Db HEMTHOHITH D, Bk T ey 7 DERKICK
DEEREAT FIVEERTLILELAMETH S, 7H5
T—=H—=r AL 7= BROPOWE, ¥ DT
WdzkHic. AT FILEFEIL TV E—HDL v
HIZEEDEL L LRV, ZOL Y AZEDTYH
AT RTINS LR WE ZAICZDRITERN
EMATLOMENH L EF A 5,

HERICEST, a7 — bR EDH L LIEE
FEMEOHBICED ., EEOC AT LALH L ERZ A
VB EICRD, PakT7 - RNy ALV ITYRINL
NLZ (M6) T, L7770 —vavivifil
Wi R A B AR I KRB S E ) A v &5
REVBZEICHEYI Lz, AV T v F - Ty 7 AT VId,
KEBEEHA O N T —OFGH 2RI N L &, ZHif

K7 TYVARVYKRTIRADYIAVRNIATLY

EDBWABYaAf v b AT LALLM I= Y b THR
XNFE Y T ARG 2T L (K7) 2RELL, &
DY AT LIFBHRDOVAE N 7 AOREL 2D TH S
23, Z OHGRITIZRIZBCEE TH 5 B~V b DZEEFE
BT OMZIC DRI > T 5, ZOWRIZIROME A
B (X8) DHHRIEICHAHD ., Skl « Sk
EKOFENEFKEL, AT AT LRZDOMDIEL 5
AP a4 Y b ATLADRFICELIN TS,

M8 IROMEFIER'®

83



84

100 IAFYYI R—LDHEIIY —> D

HH2) FEOCAT L, DEEh LML, o
BT ET 258 AT LATHRE S, HEINE
iz, T v InNBle Lotz BonErss
5, 2T oET 5%, fElokh AL
BOMOBIC K> THET S 2 Lok s, HEMEEL
LT EANZMECH 2 REZHICE 2 &, Bz
FET 2 HEZ, BORBE AT A, 2O AT L, %
Wi 27 D TE D, HES AT LDH L LT, i
DRV ATLEIFATY) y FR=—LR5F 2 2L
ZEFEZENMKD, 2R AT LIiE, JGHE & EIRR
A 2 H % Bl R L BT OET B 2R S —
F=&(K9), F A7)y bTRHEITZ5 25 F—A
BEWH B, B AT L TIE, BRICHEET 3 IF20H &
2R 5 IEZAK1 =y b % KM EOEM o ERSER
LA TFyy 7 F—46 (K10) BE4TH B, oA F
>y 7 F— L DOREUIRER T 2 5233 X Tl S & 5
SR R LORRR) TH2ILTHB, £14
F DA % IE20[H A & L2z DI IZBRICHEET 3 E4 i
FEONTROEDEDL W ELIHEEZERT 25 2 & THR
HMOMEEZ WS THNBH -7, Ny 732y — -
77 —RBBRIRETRAIREHKETZ VA< ra
VHE) ICHEOWT, OV RATFLARBELEZLES DN
TWw3, 5

(3) EBWAE

BIET A itk v T, EBRWA KA T - BHk
DIEH. BEICEL T, 208AE2KEE LR T 2H
WTHWENE Z L%, ZOHEICE>THEONS
N2 L. BB BE R & D D 2 HE 2 15
DHLZBNI L OB FET 2, WML EREMER Y4
Ty 7 BEVROPT, BELLBRERD 3 48
VH HHEIT. EBNAEIRRICES R AEE R 5,
FEERFTEICIRES DI T2o00 MRS 3, 2
TldZD2-o% TIEBGENERAE, & TWSNEER,
) EMERZEET B,

HOI 1) NEBGENERGE 1<K 2ET7Y A ~ Ofl
ELTE. 794 Ay b=tk B3 vy RV EEDP R Y
FEM AL BRSO ERRIC X 2R % 5T 2
CEDHKD, RIEED 7T v BRI L TR
SNZEOLAHENMEE LT, >y RV EENOL 25
NHETERE (K11) % EBRIC KD, #Emo 794 v

FALZEMR LRSS E No.11 2004



K11 YvRYEENDL ZH/\HEY

CISA L. ORI, MMinBEREHD
BETOREMICRD 2 Z L IZFEFICHL . EEERE
BIRIE BRSO U CTIZEBRN T EZ Vv 32 DR
HEETHELAETH S, ZOHEICK>T, #KIZE
YEVA-LVTEEERO FA VPRI 2 v AvE ) v
EY ZDRAL VRIS T ADL=— I BRIRZ THA ¥
L7es

HH2) NEFNEBAE ofll LT3 ) KR
ZHF5 LR, EMISEITHRZEGET 258
HRE FRETRD 20 IHBHTHL V., HOT7—F
WG ZoBRORETH 22, Hr S EEOFKHL L
WhNTELI Lo bEL JIIEMRTE S, BFD
T—FERLY, EOT—FIFEEITER LI L ZITE
LOTZDREZFRETZLATLTHDN . BREBIRE
ZDWHEEEZ TFYA v OBETTFHETETRILOTEEN
AHEES AT LTH 2, ZOEDT—FDREZ KD %
ROBMTHE R AEIHR)ERICK2HETH S,
Z DR, EEIGIHRERE S | RIG AR E T RE it
iR THhs L (K12) ZAML T, EBRIICEHEE
RERDZPLNHTH S,

TYRZA T TF4 =3, FIESE (K13) 24
75877 I)POHRFICHT-oT, WRHH)EREHE
MICHERT 2 2 L T2 0 E CHBEE CIERE R
Do MEIN R EY 2 TYA v T5 2 EICRIIL 72,

FUEEZAHALT. A RAOBERNA VY v E -
4 AT —3BHTH LY 2L F—LDBFEZITo T 5,

TAVOLA. E.

pag. 40

F—FRELBERR EROTE 2

X 12

13 JIINBEDHERDIREIKER 2

4. BETHA v OFRI
(FZINTHA ¥ Iiik)

avEa—¥—DFREIL, FREIEN - BELL. &
HTaZeTZzOWBEIET 2T VTHA VDT
HERAEEIC L 7,

CDOFCINLNTHAL VOFETIE I ab—va v
DHEBRENTH S, Tr—FrLvro=7) v
J, 2y Ial—vavD—FEEEILILELHERS
M, IITROPZTHFITITEZILILEL, ThH 2D
DHEDTFHFA v ROEET A VIcB ) Atz
o THaT,

85



(1) YTalL—yvavicksdasE

Y322l — 3 (simulation) s &9 S E, 1940
FRR7 4V 7 A42v, 99 —0, 72V 3 DML
MEEZEYTAHLVaERZHWTRO R, ZOFd%Z
VEALEDDHDE EEDLNT VSR8, ZOEEIX, 75
VEED T¥h. D) ZEKT S simulo; 25 FTWw
5LEbNOLBY. BHED TR,
(simulation] #IBERY - AEREMY - MDD 2T L D%
Bz, INLIZIFRACEINICKRE SN0 2T 4%
7el3arvtEa—Y—EHCLkoT, BlETAI L, &
KiInTws, £, FALICR>THZAFRICHT 3
AT, THEOZy e ZZHB LD, TEL &
9 ETBBEICN L THMIL, . FHtEEohE T ciTb
. ABOITEE DD D, L vwo3iHbL H 2, 2
DRHLIE 2 HR) OBEMERIRE Y HR) 23R
HizfTHOMAGbRICL>TAIFENS, T Lo
ZICHEEITOTwB 0w 2 EHKS,

JHA¥, JGav 72D TvIaL—varvpi
B O TR VAT LADEFIVD L TOEERRITH 7
ARy EvIalb—varRERL, EFNLVETOER
ZOWT O RATLZDHDTHEHEERZTI 2. @
AT LICBET 2 RO R BT R 5 2 &
250 HIfTIbD THBHELTWVE, ZITHD
ETNERHEDS AT LORBZERL, HEL 1z
AT LERIZZDETIVOMEE L RRZ ~EDFEMLED S
ETBET A7 u e R EEBHL TV S,

'yIaL—v3av

(2) YAFLELTOREE

IIT A7 h) LEELDREBREEZ S,

TS AT 0y i3, A SDDIEOMEBEN: £ 7 134
HERFEIC X > TRIA SN T D) DEAKREZERL .
Bz b - BREE L REZER L OB k> Tk
FoT2bDTH 2, T AF L OREREFEIZ, FEIE
CEBOBBEZE 2R B LIELIED 2, TV 2T
L) BHEEEZLL, ZOSFREIIBEREEIC L TE
TMEEIND, T R74) 3Fk., bEHF M)
BROIEDS VD, COBRFEZFAL T AT L% L
KODDY T AT LIZFEL THFT 22 & b kS,
HINEDR VY 7' 2 F MIZEB I TH - LEMY 2
TLOICHREIEDZILLAHTH Y., HAITL > TR
[EHE LT %,

86

NVE T 7403 T AT 1 HHK, ®» e, B
FOEAEOT % IFEFICHFEL T3,

QEFOBIC & 2958

QHEFROMEEIC X 208

QHFZDBERIC & 208
Th 5,

DLk 2EAKIE, VIVEELTEZ2FDOHES
HROMBME L THMIND 2 Lo 5 TRMEA ) &
I, BEOH TR BROBRICHIKET 200 H
A EXAlENnG, TBRINEASE 3. 1513
SIZINZETOWED S IZFHAE KL HAERT 2
BHEOEEWE, T bbb AT 28T 2, Ny
SVARY =77 ID AT L B, RV AFLD
HEOWRETHD, SATLDIE5I1E0 LTS, H5 W0
3. WrOFLEDZ ZN I THEL @ B0 REED
SIIHERIHER 22 WIRAE, © ERBIL, T 5P —) L4
T o7 ZDREDIR Y PILEMAZE LB N> VWb 0%
P F—YxT4 v 7R ERAE, ZOF -V
T4 v AHERIEDOTHEIN OB ATy ¥
F—a®7ve )74 —HE (K14) TH3, Zho
DEEEVIEZNETOH D LR THID TIERETE VIR
Ebt, Mo F—2 2 8 cfHINTHL 3,

COBID S HREDOHIE I, BMEE R o R EE
MR EMTER) & 2 O ERR L OBF (o
friE &L FEOREE) 2Ffo7—>oD o254, E#22
CEDHK, ZOTHA v OHEELT I aL—va
v BESRFED—DEEZSNS,

B4 TXRZ - RRLYYDF 2T YT ¢ —fa

FALZEM TREAR AL E No.11 2004



(3)Y2alL—yavoBETYAC UADLEE ARl

avEa—y -0kt EERLIEZ BETYA YD
SETOY I a L= a VTR LI FLw
FHA v OAREEER EAR L T0 5, BEZRET S I
FXERNRNTIA—Y -2 FHEORMUCHEESH L TF
YA v $5 2 EIFRFNICOEMICORETH D, »
HW BRI EDDBTFA VORI ABRI 2 EA L TE
7oo BUETIE, —MNRHEET A VICB WL THHEHES
TA=Y =L EHERETVIIHL TS I 2
L=y a VTR T, XD AREEEET) 2
DEBEERD, Y Ial—Yaviz—RNETFAL UF
HELTEELDDH S,

BEFA it Ty SaL—ya VB EITI -
DITIE, BNTE TV ORISR L IERRA DORE LR
Zh %, IS EIEY S AL =Y a v ERDBRDT
RTCOYBEIREZ S\, BERICIIHEEY OMERRE.
IR & A BERRZ EMnb T o s, BRSEM LG
B ROEED —~FBMITEZ ZREEME. ThbbME
ERRHTIC B W I ESA L SRR T HUCEST 5,
THLTEZD L, BERGNCBI 2EEHEIR. Ot
DODYIal—arvThHrIltPhbhrsb, 22—
g — %R L 7 BERT . BB L B 72 TIEBREEA ]
LM TR EBEY LML, BREFRFZEZ
THGEET 20 THBIRAHETH D . ZORRKDREIZ
(RABZER D 72 9> TEYROELE 7V & 5 NI RE
BRTHA),

>3 a b= a yEATE. MBI Z 7 R e e
EFNDEBRBARARE > FNVEBRD, €FNEK
DOWER & BRI DOHBIRICELDIED, 8T XA —F —DFE
ko THEMAZ T TR (FFHEMFDOS T 2L —
vavbAaligLt %5, BEMRTIAAMELR) Ly M
2RV ELBMETOAREARL T A vy — e L
TOHMLZRETHS ).

7, BEFYSvIcBL Ty IaLb—varvyoix
TH ) —DOORBUIAIEULEM O EBITH 5 ). BiET
FA VKBV, BRZOFELZER L LRI SNE
WHOTRNPHINRENE2, A7 —H&EP 7Y VYRS
BVRIIET A=Y a vtk oTRRL T NS Z DA
d. BERGEMET— 2 OHFe & I L T, #EY0EH)
ZERM IR LREET 2 Wb R CHER L Y 2 E
ERBEIITH 2 L ZATREICT %,

NS DFEHHEOEMIE. THA F—IcH L LEE
bRDTL B eBFREIN, TPILVRROTFTH A
F—iTiE. 26D Y =L EMHG I BT RREIRD S
NTV5D0H Lk,

(4) Y2al—yavoER

YIial—=vavikETFHA VI, INETDOTF
O HNETHFAL VFEETREATETH > 78 L\ »HHE
Wz FFA F—IcRHET 2, Z2O—HT¥Ial—
vavidBl OMERER->TWE I ELABL A TN
X7 5 7%\,

FHFAL VARV RAPLETNVOWICERIND &
TLONRBF > COERRIIERS L, 7oL
yial—vavEFLVICEEELIONS, ZOET
Wid, BHEMICAARE LR FEREP. ElEZ RO 2H
FDIEBEELLRBOBHRRELARETH Y., TN Nl
WHBEICNLTHL IaL—varyoiRIEIHENEH
2, TNSDMRIZY I 2L — a3 vOEEE2 BN, &
Bk a2 b LIEZHET 2 aREZEA TV 5,

YIalb—vavid, ERWICEED, S KK TR
LN —NVIZHE o To— HIANBGEE IR & T 505, KK
CHEDD 5 RXERELTFMT 5 &\ o WHREED 5 \»
BRI ABETH L LEbN TS, /. ¥
Sal—va VIFHERNER L TWE I EDHHRTH D .
FEGEECHBMO TR, PSS TFRINLETIVICIE
BEHATE 20,

YIial—varv@iTROEREZE TR0, #
D IR 72 BRR L A& T DR OWERR DY) 2 fl sy 23 E
ETHEESONTVEY, BULET LR X —
Y —DFEINTT I A F — OREBR & AREDRKD ST
%

87



5. E&EF¥ LIt
Yy —F P NI T Y v O

INFT, BEXFTHONTELBET VA v O HE
ZEBLCELY REDHELVaAVYE2 -y —D%
BT, v HEEREABELOoOH B, I TH
FHOTHA VTR "y —F XL THA V) HD0
By =7 v raicRbL T Yy —F vy
PV UT) ERRZEICT R, INSDEEIR, &
HICk> TR TICHRRERB DI BT bL TV 5D
bLlithwds, ZITIRHMBEDRINTZDER & ek
IZE 220,

(1) J7—FvILiattR

Tr—=F¥NVTYVT4—%IFLDELT, SHM
HIfbiiTws 7y —F v )b &) Sz RHE,
RSN, SRR EHIE 5, L2A0, 74Uy
T A=k " r—Frr I EME, O T,
7 —F v, OFFELZ., 1+ T32VX— - REIOEHRE
BERXBRTEI7 T VENERTHDELLI) AT,
(77 —F 2 VIILRBLLH 2 ETid ke { . RHEICHEEE
ELTHFETZHDTHS, LT, Y7r—Fr-)
TUT 4 —EKifioF L W BEZARR TS, i kiU,
M7 —F v Lt ciz, BEEMEROFICT 7 —F %
WICHEET 2D LFERIC, BROEA, BRI
T7—F XY NVICHEET . BOKREFIEASHDHFIC
Tr—F XY NVICEET 5, AL, FfiD 20 IERNT
DRERORDOLDIZT 7 —F ¥ VICHFEL., 20D
Tr—F v VEFREIZH, RAROLE2FEET 2, 9
ERRTWB, #EOFHIZEBA»EHEOF TR
RT3 I L ERFAELHERED,

7. 77 —F v LRI, EREIEEBRAZERT
B ZNEEDBVEODA A= TH D, WRIBZEM
X DRI NS RIS R G ZZ 2B L. iy
MAIFRLE) ETUELONRTHZ, L bBRT»
%,

74V 7T - TAF—DINEDEHRIF. T7r—F v
BEEBTHA VICH LOAREEE 52 TN s LA
WKWINFEFTILRVEREZFEOIEDRBL TV S,
T7?—F Y NVERDBEREZSEICTER6IE. T4
TR ETEMOLELIEONLY 7 —F Y VEFE

88

A xXA=D)ZRHE B TEES RV, Bl A=
ZIOBETEELTIA L ETE. BOD A Y
—UNRBETES BB, ([ X)) 274+ -t
EMOR»ICFRLETFNER RV, T7r—F v LR
HATTHFA VIcHEEGIH (FHFAF—) i3, n
FTCULIYOREZ RIRCBABKDENTLS BT L
2k %,

(2) J7—FvILIVIZFIITIRDOVWT

Tr—F NIy TYV T EWIEER, NT—
FC77v 72, TEPa7lzryy=7Y) v /BET
D2 AT B R BHFE DRRET T HE )V ICD T 1A TH B,
W3S HOBEE OB I N B L W ASRIUC LT 3
72, FMmBHF DML & TS B A OBRELDERL
ELT, INETOHEML - M &k 2RETBAFE T
TlER, 26ZBEE LA YTV 2V P RTFYA
F—DRE RSN 2 2 DB TT L 2 0 2 75 4
MEIEICHIRFICKBLTE 2, EP a7y =7 Y
VIEBME LTV VREOBKEEEZFRL TV 5,
CORRBRHEICB L TIE, BRELKHO»»2ETVE
BRIC X 2RREE R ERATELD 0. B A6 B 22 BRI RAT
BREZ2UEL, G0 ODEERMRIT L E2HES
- BEILL 727 7 —F v L2 3%GHE - KBRS - LS
AV DEDPTTIA VBiED NS,

Tr—Fr NIy T ) TRETIE, INETO
BAHTETIREETE 2 h o 7220 - B - K- TR
BEATLGREEZRBELZTYA VLA TH S, F
SICHARICRFEL ZVH L OSBRI L /G747
TzMAGbE - XD T VAT LR
MLTWEEE) I EHERED,

(B3)BERINICKIZDT7—F v ILIVIZTIVID
AIREME
avEa—Y—%FHLEETYA VT EE R8T
A—F—, BEVAGEERT 2O L ZOEINL
B2 ERTL2LDICHETE S,
OBEMAGEZ ERT /37 X —F —1F, ZEHOME
ZWRET HHEIROMERE, Hififz % CEMORE
EREETTEE. B XM oM BRI - BTERIR I
oTREINS,
OEY OEREM . BEYIE> N EROBRE

FALZEAM TREREACE No.11 2004



DREEMIC G2 2 B2 AROFERICESHWMATE
#ZLABOT, WMESFHLIAFHFIITTIONS,
— MR REE T A T, EBEORER KX ¥ T
INSDNTRA—F —DFRED TN, BITRHRZ D &
IREETM ORET 2TV, ZOREVPBELI NS,
Tr—F NIy =7) v IRETIE. EEDRT
A=Y —ICMATHF %37 A =% —% L 7T H
THETH 2, DFRZOFLLATIRA—F—FEILL >
THIRHIE 2 E T A ~ OREENEE & T AT,

(4) BEEHEEALLLTY A DOHHEE

REZIB IS - FERRIMRAT 75 & BITE T b ARAT I IR Rl 2
HALLBTZfTbTwesds, Jr—Frizry=
7YY IRBECBLUIFIN AR L LT, O#E
DEAT =P ICB T B HEWI 2D B I D RN
OWEY ORELCOINT, QFKEFR - KERDOMEM
. OEMOMEY T 2L —v a3 v, OFEFEINLER
MOFEFHZEE L 723l & s S 2L —>a vl
BEZOND, FRHBERBOBNCHEMOLY - FifiH
Barz, Kg#EMzHEL TRRTS LT, HERCR
HETER» o RALBRZWRE TSI LOAHTH
%,

(5) BREMETOEBETY 1 Y DATHE

PR L ToMETYA Vi3, OMHZE~ToRAR
AL L BT, @%RITTEMTOBEE T NVORE, @7
77 9 VG E RO EEREER S AT L (LY AT
LR ¥) Tk AWEER. @R/ RLF — - F/AHE
BRZIGH L BIRE 2 LItk ). IhE CTIRER
T 58 L 2o 78 L WIEETERE O ATBE I O RREE DS &
Nns,

B ICBUEERY 7 RO TETIVEBITY 7 F s EOFF
WOBFOY 7+ EDBEEIC K> T, FHRAEFITNIGL
T4 b AL 2% 2 LI NG,

(6) BREMEROFRK

BB N —F v 2 HAAAEFEMETIc kD, 3
ELTEBD T A=y — 2 B I TRELRFZ KD
T ZEWABETH B, BIEZ D87 X —F =21l
Bz Aoy —ERICGEATE VL, TN
ERtud kD A RENHIFTE 5,

O DFFEIGH T TOREIR DT PR D >
Sal—vavIilbENERET S LB TE S,

(7) FBES AT LOFRRE

BERBARAT L 8B L o REMT 2179 2 & T TRRBEZAL
EIMEEZEAGE ) TR R OISO BT SATEE & & %,
HERERRNT IS % 7 BIRIEY CEEE O, KELT
REHECROFTRD ZRBHTICICH T 2 2 L H3H]
BETH 5.

BEOHEY . EARNICEEREBORZEI X%
VODHIRTH 505, SHRIEBEBCEREYL TFHIN, 2
NECTHRAD» - B S HIES 2T LD ATHE L 7%
5.

(8)HLLWERERGEZMAMU cRBEBERED T 1 >
M - EROREZN - HE - JUA E 4 & OfiE
VOB NI EREE L. EYIOEEE L RS TR
ET 5D TR IO & b JAHIEH - BURIRE
ZIEFTICHLD AL 2 LT, Fie nHEENEEVREDOED
FIDMREFTHIICR D 515 2 LRI LB,
INEDFNT A=Y =% ANTHETHA VI
&, TARFENT 70 77 L, BERERRNT 0 7T AL BRI -
B - B - IERRTE FEM. BT 71 77 L, ik figbT 7
0y L, BOBT TR Lk EREDHREI N
EPa7 VIV T ) VI REPBREL B THA ),
72, EDAOBERT, EESwE R - il - 2E2d - F
B2 - O BRE 2 EREAREICE ) 2BEY DT
AVAZTFAL—=IZRHL T, V7r—FrLzry=7"Y
VIOBBNRA LY — VB I LTINS,

(9) ——XEMEBEME. BES AT LDRAE
MM R, BRICHEET 2B O R 2 BlAE L A
T2 == XFKRAMB O 6. LDEZMREEZ DO
Ba ATHICEE T 2 = — XfEAEMEORMMICZED )
D0H b, Tr—F NIy T) Y IOBRETIE, F
7E L 2 iR Z R oM Bl & &b TR G o
ATFLRHEL, ¥Ial—ravitkoTZ0RE%
T3 LDHEKD, ZITRONEREZD LT &
e MRHR M & BGE AU, BBt o Bz BRI BAR(L
LR AR ETZ 2 EPHRFI NS,

ZDEI I, EROWETIA vOFKET T —F %

89



NIV P =Ty T DEZ R ANTH L RET
A YOAREMEE. SHETETZ2OLESELHET Z L2
TIN5,

BF7EI3 2 EEDOMBE TH - 7205, Z OffJesis &
BRICHER L HEREONEICEE - MELXMZ 7 b
DTHD, BHTFEL T BEEKNAN—F P Ly
STV TDETIVAY T4 —IF, BAZFEL TV
V7 POTRENBEHRICXDVEBATERLS 2D, +495K
AEZITA 8D o7 2 LI TH 228, PR IAEKICH
Ny 7 POERICBAI NI Z LT, BEE T LEE
KU 2T >Tw 5, MERNE L FIUE, BEL T
FlhwntEZITw?E,

51 H SR

1) JREFSE,HiR RS 5 CD-ROM KR (i) 1998. 11

2) WA B EHBGE CEEEE)

3)¥Tad—Intyial—var/ Prr-EA—Fyr—y
(FE] S MTE S = 73 GEBORH D) 1984. 3

4) BIROWOWE, 7 —Y— - 7 2+ 7 —%; HEulE, B
(=D At) 1980.10

5) FHM MRS Bt =27 Ny s T2y — 75—
#HEAHR (54 vey Fib) 1972 467

6)¥Ial—vavolf JH. w4 2, J.G. av 7 2/
BEBE [135] L3R (BB 1969. 11

7)HEYIal—varok A R - ern o EE

KMo 70ry 547,/ FA4C 2N FNNA—, 259 R-G-

baAF a3 S, AR, SR (B ARG

2003. 2

SR T L R ORBE - RIBISH 74y R_LY S

Y7 4% RIFE. KHIBHR (A3 3#E) 1973.7

N T7—FvNELIBRAEEDL 74 )y Tt —3;
ISR TERH AR (NTT HifR) 1997.8

10) "=Frrzry=7 2] HiloWREF D% Howard
C.Crabb % ; &S (1] 3R (H# BP4) 1998.11

8

~

[X1Rf 5 | F Sk

11) (M 1) Zodiac. 19. 20. 21 (Rizzoli International Publications)
Editrice Abitare Spa,1988-1999

12) (M 2) Art forms in nature/by Ernst Haeckel

(Dover Publications) 1974

13) (M 3) THE NER LANDSCAPE in art and science / Gyorgy
Kepes (Poul Theobald and Co)

14) (M4) AARD Y — v B EREH,/ E—% — -8 25 4 —
Ty RE L &THER (A5) 1987.7

90

15) (M5)IL 17 the work of frei otto and his teams 1955-1976
(IL PUBLICATIONS)

16) (M 6) The Turning Point of Building:Structure and De-
sign/by Konrad WachsmannReinhold, [1961]

17) (M 7) The Turning Point of Building:Structure and De-
sign/by Konrad WachsmannReinhold, [1961]

18) (K8) Order in space:a design source book/K. Critchlow
(Thames&Hudson) 1969

19) (E19) Steel space structures/Z.S.Makowski (Joseph) 1965

20) (IX110) Geodesics/Edward Popko

(University of Detroit) 1968

21) (KI11) IL 18: FORMING BUBBLES/Klaus Mach,Berthold
Burkhardt,Frei Otto (IL PUBLICATIONS)

22) (M12) Lart de l'ingenier : constructeur,entre preneur,
inventeur / sous la direction d’Antoin Picon.Paris:Centre
Georges Pompidou,c1997

23) (K13) IL 34 : THE MODEL/Harald Szeemann (IL
PUBLICATIONS)

24) (X 14) KENNETH SNELSON/ALBRIGHT-KNOX ART
GALLERY

ASCH IR LA D 23 ik

25) FHA v LAl Pd - ) 2% B =R (ZEE) 1969. 8

26) WIEE S - 2L — [E] s LAE— LE0] RO
tk) 1973.5

2 ¥ a2l —va v K- FUY—LHATES F—F
VY= (B F—=FV¥Y—1 - 75— 0 (3 JICC
HiRE) 1982.7

28) [xFR e AR mY e - A4 3y [#] ) Bigk
AR (sRtE) 1976.3

29) Your private sky :R.Nv 7 SV 2¥— 75— F—} - F
PAY - HA TR/ ITEL -2 F9%, Ju—F-YeF
Yad AU (VA - 2 a5 —4) 2001.6

30) Synergetics:explorations in the geometry of thinking/
R.Buckminster Fuller (Macmillan) 1975-1979

P

WA s
MATSUMOTO Toshifumi

THA VTR BRET YA R
Faculty of Design/Department of Environmental Design

iz

Professor

FALZE TR 2402 No.11 2004



	10082
	10083
	10084
	10085
	10086
	10087
	10088
	10089
	10090
	10091
	10092
	10093
	10094
	10095
	10096
	10097
	10098
	10099
	10100
	10101
	10102
	10103
	10104
	10105
	10106
	10107
	10108
	10109
	10110
	10111
	10112
	10113
	10114
	10115
	10116
	10117
	10118
	10119
	10120
	10121
	10122
	10123
	10124
	10125
	10126
	10127
	10128
	10129
	10130
	10131
	10132
	10133
	10134
	10135
	10136
	10137
	10138
	10139
	10140
	10141
	10142
	10143
	10144
	10145
	10146
	10147
	10148
	10149
	10150
	10151
	10152
	10153
	10154
	10155
	10156
	10157
	10158
	10159
	10160
	10161
	10162
	10163
	10164
	10165
	10166
	10167
	10168
	10169
	10170
	10171
	10172
	10173
	10174
	10175
	10176
	10177
	10178
	10179
	10180
	10181
	10182
	10183
	10184
	10185
	10186
	10187
	10188
	10189
	10190
	10191
	10192
	10193
	10194
	10195
	10196
	10197
	10198
	10199
	10200
	10201
	10202
	10203
	10204
	10205
	10206
	10207
	10208
	10209
	10210
	10211
	10212
	10213
	10214
	10215
	10216
	10217
	10218
	10219
	10220
	10221
	10222
	10223
	10224
	10225
	10226
	10227



