B 7173 EREET 07 T A0 BB e kT
EEBETRIBE Y 1% MBEA
2 o

H E

1 3 z22%
T RBIER o0 o iy - TRIRTE L h. EYe AT —oa Frhk LTHRAWY
Brohy @R L. ol AE e L BTREA S 05 4 9 @E: o WHFR L
REAHAS 9x > B8E 7075 AL RMLAH L Lw3. Lo L, Fur 5ot BF
Bl BFETL. 205 m a KEFAGE b b Wl Ay R KR R A SRS
BRAMBs YR G182, FHREZva. 8HRRAh (Ar e R ERNAEZ oL 2
Fo ke d s AU ABER . AR Ty 5 o HERE BN
2 REtr R 7 a0 B

194K BEET S R T & 2 FAK R ARRRE BB ¢ HEHAr - KR 23 0 RBUERKEREE

BewzhtHir. c AL AWB vBire B¢ <4 72 Tovb- HET v #= ¥ ¢
FeF - EHLI -y U ET 32 AT A AL BT LU b R IFE) A

2T 3. 3EhS. BEHN. B TH HERCABHAETIT -7 144 2T e
1Y, Ferh, whwii, BAFFSCaBmIc I3 T - e b B cu gz A
BoERT3EH e3> - - v WL IAEFHMBEALLC T 3.

B0 iBEAGINE 1 RSB — E @A e > = v oI E U B3 S oEARE
HELE e AR BT B3N ES BB,
HEGEHI e T - P Brd v Mhe—
BormEme gy 2 30 B BEF Y £ 5
TLfir AR TIBEML oz BE TS

T RE > 1 TIw, L/ﬂ\Ls'%E%‘ra’”’éﬁ Tt
BRI T3 BTGBt 1. FHES
Dtk EFaE N 2387 -9 | GEM » I

PE Y 452 1T w3 e %Itz 7—,“0);\71)\\[
LrafBEP N 2T 732512tk ba B

o AR ek LB BT 3L o
5 3. TH-12BBir e MAUNBRER e
e BAT3Es 0 ARE TS 3 .

QE s CRUHEREE o TEC 185 T3
BEIA ) G wdhb . BHEET 772 75 1 BHE
Ae3E )5 AEIFT3 el 103, #HE
B 25 ae AT 0

1) BEEE o vy - 2) BE 0 B




3D BTN A 7L 4B N HERZHE BN A1 B#EE 770054

Tea Ayt hy . AR TER YT eI T L)y R TR Ty

AL UEHAE AT 3R L, LTI T REHA LT B FR)L-Fa- 7
BERE 2 > w1 a P CHEATcHRZIE 2> 02 - 5 - L BHKEER ABE U

MI370r20crs 103 BAFSGEX R & 2 ¢ 707 kAT

5002 rER TR TFLT IV FERAGT TREAS s5 w5 L | FRBY I

W EYEH 1w ar IR T H 3 H EE BT

gL BB ey 5 oeh-1, S-2257, U@BH 750 | RCETH
LT uRAE BT 323 MBAIERLE, Y 92E T AE PCIL#%#
E9°T )58 BARE TR, sV 2 KEr T2 -9 - o | PCHAYH
HEL T e aXET e Ay - FEBEVEI hELy 0B S, P C T BE
1 Mbp 1 oBIELNTTES RS P -F 4 202~k aze Ak T g RHE

KA >-FrEREo T2 2 =27 LR L RT3 F L (E R -

TeHTN B B-2 G a
3 BIEI sy e nEBRE L8 L-b - 9"
D) ﬂﬂtﬁmﬁ{ TR Ly TP

HERH 7075 0 ERET S B AGT AW LB hs 0o B | SR
o BELHEL BRI V56 g3 e 3ERNIBENEEL T3 PCI#Z#
AAETPE s v d3 2. 53w 3% Fihlo kb s HBEN: —>27° | PCH%ww
U S0 CIERY 30t 5 w0 B3, — e AESAT NBE BB TV 6 E TRy,
KPI>Ca-g- o 5fen3, 3. 5>=>732 4&¢zs, cou WRARETRS) .
BIHZ250hBoR Ty 7 He T s by o UFFEEET 3 5 Lo ko w. BT
AL L 3B TR co AMBREEE 23 e b oo tFEBL 34 AT A
ALY x> (KR Bz h3. thot, BRMZ OG- H Lo bR K2 05 » B IE
WL REREN x w075 0 LS 3 FATREEL B ) HEH BRI L L L3,

b i % %ﬁLﬁoﬁ%ﬁﬁ7U77A@hmqao\ r FRAkAE: v BB - T30232%EF
L%évﬂ\q{/}ﬁ Py Er hmiThd ré@.wl‘(—liwﬁ.b% TRy . e ko<

ﬁﬁﬁi@sﬂ#o‘owﬁﬁmﬂ\ﬁ?@oﬁizgaaﬂ>€1—9-w&@43w$%%“t
G ERFLBE. e ERBB B o 1w RKTaSETE . Lol ARBHT U
3 4\% /oiié%ﬂf)ﬂﬂﬁz")ﬁi?fﬁ 3vabh Ky BERER ozl E L =g ,T R %
3HELH 3. — R T Ew ) Bl LT BEAFoEFE CXNATT -9 2 K. 5
T3 5%  WiElowz, 522> 7250 E£id cGHEHV T cRH LzsoREYyTH
3 e s ed 53 o@‘\7°w77m*]77>44>7'/7§w1f_ EFS5HET s wEo H3 o T2 . ¥HT
Ve en A URRARE E AT R AR F L5 =032« B R Tt K
2053, #,1. BWETh3I=-29 $0~300 BT TS5 LB ). @AREK
Hefrz34b0e (1. Blaa. BAa ) v i s JEHHRTN S - 4 LR CEARELAF G 5




bGw o Eg2ir (T8E g - CARFERHIBH IO 0 tFH L 1HH T AT 5. BR
UV‘Anﬁ%@iﬁkﬁfnmk”ﬁﬁwfﬂkabﬂf BEERINE 05 -4 P HER
B e THoF R R3S HREEA) 35T 70 50 e RT3 8B 3 5 » L hh3d,
s e L3 @ k0 Bl LT3R B )fe?fw.?%— TaEe ) HREET )Y
75 a0 Galed 3 I P HETZ- Feo b, B T79 - Fem b oo GRE FTIBWE ¢ 50K
Bl Ty )20 Buw . T=Fav7 . PrX29, AT 2 b At By 14T ¢, JAAR: AR TE
hetEP BEr bbby - 203851520974 6B LE o HRAK 2 H2 <
FIPBLENEGES T2 AL Tl F AL BBl o e o EBL By FELETRE E L BV,
Gh. P s nahey Bk L. Ei L rEE ALt T - F 20 - P RE
ﬁﬂ?iﬁgymlﬁﬁp‘ﬁ%%ﬁ“ﬁﬂﬁﬁﬁtﬁ&ﬁf%o\ﬁu%(qﬁkjpjyugg
T3BE o ET 3, |

— B }E 7 T AHB B HR L REAH L LT B R NR S 0y AT
L o1V 3ed, MBTAIERICI L P BRI E 0FER VA =AT3 RotkEtEs T
AR H e RCEZeW:end #15, 205, Bve b o], 2 5 7 A5 2 wlilk
o Tvw 3, ‘o:ewd>cCa-2-NEaBRoBHeclLasnzlacBRgHT Arn
ot 3. ANUF-H)@ICa-9 - F T3 coffiTs k3 o, thyhe
NECF s B, AAF - pEBK b0 wSEHE o HEL B3 #, 128
TIN50 g FTRAET 23 L5 T RTANET L3

VYT o B 7JI9-Fx - teod-F4 7, F2L3CETCER - LY
—PTTES 0 FUZE L v W A G R BHBE e 7T 5 2 — B T3 e - 7
BwoaZ D=7 Yo bF 23 >3V EHET3RET3, Lo . Hite 7w - Fe-F
CET=Fy v s AT E 30 v A B0 1 B B s Uy 2 -9 8
CFAC AL S PN IR P B A AL EEWATY <& SAE I SVREILE U SR S N G
7 e ERT 3L CESEHER IR I v L) v oL T RSB .

2) B AroplHE

AT TR e CT1 X e a T2 - ) - LEL . MMM BERL T 57 > 1T A
%LGzw\E%&%?a%?kihﬂqs%@m~ﬁﬁz>€1—9-b%éﬁﬁﬁﬁﬁﬁﬁ"
BBl CTaBlte3e KEIL<Ca -9 -TJ4 2270342256155 o1, TPY)
SAnRK2a 0 ) BN0BLEREC 1Y 2R B LT3 UHY =’}-&3~ T30
FANG % 3B F ¢ XHIZRFA ) empids BéoErEn, WEKBGUL =5
YMETARRIT 23RS T B 38 007w o KFICRRS By  NR)TF -5 0B ErwE
Bloos 3o T GIBHE. T2a, BBEHEv - 3&aod sl nr o U LT
N

POy s ko e N ENRS s ARER B 2 e T o BHET WK LEES . pIRECRYT
T~ 33 > T U e ERAVEIHETETT 2 A AR R e 0 ST U RIS

3B 3w 2 RN T I e s e BT EEEE T2 7RI L, e s alE



YHE 4 BRELTMLT T LU R (LR H Do

IE.HZ O I o NAY I A EFECL, FBTIREIGT o BB T -F 4 203

I LN P R RIS S SRR Sc I WL W)-27 R0 0 S £ S A AU 3

BIEY hd . ZFEE L MPEBE. A~ 50 GR BT 3HE TR L O F4 292~ p o R
b OREREFIANT I St 1 F r S LI RCTEB L. oy s aTi@e mHE T ¢
ANEAOFHNGB R 3R 51 By st EAoxr G L THRLE A EXNRA D 1 FRIE o H 3 d 3

3) HEEHEL o M@

PVTS A e ERT 3 5L CERES S, FONG 6o @K 5k, ko B9 5IEE - A
WET<3 e B . 50 BATE TR T A EHEE L T 3. 32 g5 7
Fromov ok, 2R TSE e o 23T) B TRy B T FHEF L HE Sk CBE eow T8 -

LTv 3.

PO o eI IEI R . D2 - F - an - PO P BBY . Y Tk VI P TRL Vs

FO s L ) HEETEB LI BEITREE LR AT, T e -9 - FIRKEE > 2 ALEI
KT h3e FEHBLIRTLeIaBOMABEE R > EXBEEE T ESEL L ho
TAG L Ewe, 2y | R ZEIHbl sl Fper sy B 23 MR+ 53 .

VIV n o WBFEILC T BHE .25 TLRERIILERIB3 S v DFH e K 3.
Mo -kl Erursaotd e d3 cor i bR, . LA sy BREE s 8
Q705 nCRCTERTE MET 3z adguitr-m0"3, Lol BET 3 Rle b2
WE BRI R TOr 3 > S oEg Ty, YALEETI v S5REL B3R, Sy ox.
53T 0 AREFA iR PO 15 0 BFEIRT 3T ¢ S 20 F B0 o0 bT 2 F e T
I ST 35 E-ESIRN 22U Tioh 50 o
4 HHRE- 53 RE

B BWREEF o T %0 GRR 43 WM. B s AR ES o Be H o, vk
&, = FETDYLEGr s e P OB S ARHTG e REL YN BRAEEg
QY LERE LR, Yy Lz P REHKLT w c H@EAERL ., %4 FE9 = H o 5B
ﬁi’;f@??i{t-é\:/\ BN G o L Er s X R Ra K2 = AR TREEAY SO ke
3 HIMAER TS AT T AR I ulGvne YoPEFr L 13ko b5 5 w5 Er b,

() BB lLF o RE R, TR ny EAESRRETIRNT S 2 we, Wi Ll Jsy
g v AR BHBERIEE SR o S B s o e 3E . W9 £ EH
BHudbSrE T B3,

2) BHER et BE 0BTV 0 A~ HE HESIThh3 . HHBE Fa 4
B2 TR TG I E R o1 L EET 3 0o BEEG S L.

Q) BHARCHD 2 o gy niA, Ttk e Do o L

@) ﬁéﬂ@@“%ﬁ%ﬂ‘biﬁiﬁan %ﬁuv ’)—-"ﬁ'u T RAT o\m—é?g 77 »"ﬁ’(ﬁ}-’«f; K owgsh
By ez o Harlew % HARG N 0BA A ) o' H G mo



5 Aol sx

ElA 2 s BB B b UL s BT YIBY-F 2 I U EL BB H L. T
s~ - T -RHEFIFEEHE, 103, JhIIHZATLLwH. FHEHRFLEL9
T AT AL, HAHERER © BIREE L BE s v . EDRE D EER
FRT U =B L BRI 3 EL53 . Lol JiELE R5 = BBRET TH.
BB Hy . YEE sy T2 B3, GREBUTUYS "ﬁt’/’\?h B 7705 0 FHIGL
Ty v e PRERE A K B e b BT BRI HEERAREL o Bs . B
S -AERB 0 ra BEETI L ETio 1w 3,
6. Hre'Z

Bhyrazes -7 - BRr M SBEE ST . BRIEIT it LR, 7708 g
B L 77075 wfiREndlrBETIEE RE. 207 niFRE LT > - 5 - e 42
T3 h3. W&, i b 2B BArERH T bR 3BT FrEEHFH N
IS NS R E L L SRR L

U 3> -9 - LE38E 1 RAKY L LR u e ok Aeme BB
230 REHES s T erE bR T 3BE Al Ly TR ¢ Ti .

@) Krul@w G RIETHZ | ANA2%). 7o s« oty RABRK 2y . 20 9
Fr¥y nee K OREs tv 2L BN RS S Lo to s Zr T L5, 0
MIFHE s 22 3RV He 5 2 e TH 3,

3) BERIBFIBERra L | BetBENERE L BHE. 97 v Beyo S
ORI RGBS IO 0w akiag oy s e @R x ) KT 5HEE
EU Loy bhBnBErhi, AREBBLiw 5w by 4T L -3,

@ ABofalug [ Iros s -onAedErELT L BESARY sHELHL
AR B oy it 3BEad 4B 3. FHBvatkrillo s 38554 003
7ea -y oy HEBCBLRD 0 U nRT - g Hord <y L fE s THIBT BB
R R e S TIET T R AT TN
RV IRF TR RIS oo T elEEr T2t 4o 8P TCF b h3 74T
Hepgzaoswo

b BHENEos 1 B R5Ew g aE s FREL AT LTI e Fie A
DY B o sy e, RT3 RSO TREE L L 1o 7 ILLIETF L.
v EERA L LA E T w = LRI E ¢ Lk

$3Ba 3 s ca g BT LBl TR S hb st BR L o FEEEL vk

5= L":m{ht‘%go

<

N BFITe, HAER | REARRGERRR TRPEE 1973 2.
2) WMBEE . HEA) o 88383 P AREIE 1972 4.
H A BFEREE- g ERli IRG o Gap RT3 254 T TR 1972.9.



REVIEW AND FUTURE OF COMPUTER AIDED DESIGN
OF STRUCTURES IN JAPANESE NATIONAL RAILWAYS

Hidehiko ABE* and Yoshinobu KAMIYA**

In the field of structural design, Japanese National Railways are
using electronic computers mainly for two purposes; one for design of
new structures and the other for information retrieval concerning the
designs which were already prepared.

Our office used an electronic computer for automatic design of
structures for the first time in about 1960 when the design program for
the composite girder bridge was developed, because the design procedure
for the bridge of this type was rather complicated. Since then computer
programs for bridges of various types have been prepared and now design
calculation for almost all the structures of steel and reinforced con-
crete and the composite structures is carried out by the aid of electro-
nic computers.

Several years ago, investigation of automatic drafting using a
drafter which was controlled by an electronic computer was also begun
and several programs for drafting were prepared, but they are not fully
utilized at present for various reasons.

The information retrieval for the structural designs which have
already been prepared has now practically started after a preparatory
period of a few years. A great efficiency is expected for information
of designs of structures hereafter.

Some problems in relation to computerization in our office will
be presented as follows;

(1) Difficulty is anticipated for maintenance of programs already pre-
pared, because often it is difficult for other persons than those
who were engaged for themselves in making the programs to understand
the content of the programs and amend them.

(2) There is a tendency that engineers who rely too much on electronic
computers through programs which were prepared by other persons lose
ability to understand structural behavior and physical characterist-
ics of bridges.

(%) In result, those engineers have possibility to make great mistakes
in designing unconsciously.

{4) In order to achieve a full efficiency, automatic drafting programs
should be used for the purpose of making a great number of standard
designs or should be closely related to the automatic fabridation
of bridges or other structures in shop. Otherwise it is not econom-
ical nor worthwhile, considering the expense and labor used for mak-
ing the programs.

*Deputy Director and **Senior Engineer, Structure Design Office,
Japanese National Railways



