1., A&

BB TR, WEITA VICN / CHEBREBEMICHD AN

B> o E -

b= Vv 2T LARCLAMBORT «- WEFREOE &

(B BARE TH BE &Z REA M S /A S
KA H— N EfE B H—

2y ¥a—F—%FBALTHES -

E - UHICO 3 IRBISC@EMpEdsd —ELTRET S L~ 1R F LK

EBEEREPELIN, BELODEBALB O TE RKOPEAEAIT LTS, AXIBEAEKES R

DG BT BAE b

o>\ THET 3
a G A
b H A
c 0 B

— BNV RTFADHBEE - FZ NV RTFLAEERTITEOKS Y Vo X740 ME

bDTH 5B,

DRAF HEB R X7 A
S TL AN : NARKE N & 2 7 A
ITETU : LAWY F 14 408 o X 7 A

d HABRTIS BAEBH VR T A

e M A HAREHEY R T 4

wi

M AT

2. b= NV RT L DEE
Ao ESA Vv EREY T YR T LE
OEFEARLILSOT, TXTOMMBEION
POF T VRFLAICED LI RAEFHRE &
N/ CHERPERING KHIKK T3,
FNEFNDH TV RAFLEF—E4X—KED
BREMIT
FHHELBLLEN TELELDTHELAERN
ACEDIZAGBIABICEED B EHBTES,
CTF— 2 N—2DMEE2NOANIT

HBEIhTVWADTHEZ/NROHFH

¥R T AT
EwEk DAYy T ADBERECES THREDR
g0~ NnShoFEED
MATBEEBTE 2,

BICEL>TA—F v,

PTYRTFTLADREAERA T VI RT
FBO XS BB E(
DEZBREDICODVTE BEERBIUTN /C
R A —FBLTHEITEZ /70 B YRT LA
HALTOE282EH 5,

LITIE > T B

CONTRACT:‘

AUTOMATIC
D RAFTING

AUTOMATIC
DESIGN . &
DRAFTING

G)
AUTOMATIC
DESIGN

HAND
DRAFTING

©

MATERTAL

GIRDER
AUTOMATIC

MANAGEMENT
SYSTEM

CUTTING
TAPE
PROCESSOR

WES

SPLINE
TAPE
PROCESSOR

Fig. 1

N/C
SPLINE

SYSTEM

\l@

MARKING &
CUTTING

N/ C
DRILLING

ASSEMBLY

FLOW



3, GADRAFOME

—BICBED s IDPTHHBEOEY 2HEANSL, TLBEHAEREOKBNESCHEMEBEN R
ETEAREDHAIPSHRBOBHRI B>V TONPE Y R 723 ZFFRTHRARSAERLLS h
TWdo YHIEBWTHHABRHBEEN —Z ALY X720 —RELTHBHDRHEN R 7 2% 8
RLRBABRH DI T BHABRELOEFE NI KELERL TN S,

THREIAHLHEN R 7 2DHNERLEDDTH B0 YATARTF— 2 XN—ZO\EEHD A
Witk kA vy b F—28800880, ILTEEBROBLAENF—4 -2
KERGRINZOTCHERNBOBRRBECIDEABRRHUK 7T~ 22 ROFE I LHBUEEN ~ o

—F, BITHEREINLT 4B Z0F FHAEBFH Y2 T4, MEHBEE Y X7 415 & #0
N2 F—2ERICLZ IZPHEHEMREI SR D RERIFELEOEFE N, BRAP IO, UTFK
BE#H Y2 7o, BHHER VX720 BEERT

4,

1) BE&EF Y27 4

FHBMC BT HEERIT, WERE, FERFAE2TI 7077 22 RL0ERLUERCHL
TEho BHHEH YA T LR INGBAD T ST 25T -2 R—eRNLTHBENICHATE &
KEORF T2 EEPNICEHRLIDE TRFAFXOBENLERKLILEDTH S, 2D YR T 4
BHEG, BABORHFAECHEMN TR 20T a5 st BEERAR TS L DFEETT— 4
OEEMAERIP > TS0

2) BN 2T 4

BE#I Y272 THERIS M -EAFELSHLE —
Bo@wHMa b AR KT (FCF—2) K
IO BEVOBMEBLEEL 3 KTEREMEE 2 K
THEEHICE®RT S . MBOTMAEZCH>VTRE
BoOgEEN — v EERL T EREREBELTT - GADRAF YAIN _GTRDER
ADERBTEEAIILNE>»TWO S, EBEICHLEN

DESIGN SYSTEM DRAWING SYSTEM

FIGURE
CONTROL DATA

DRAWING DATA
MATCHING

DATA BASE 8 DRAWING

SWAY BRACE
STRUCT DATA
8 DRAWING

BH7F— 2 BLCBRA T — 2 BT NT 7 — &~

RCHBINTEBOMEE o 75 AT XEE~ND
SECTION FORCE

HENSNEOREEBMHEMDO S F1 5 7 LATERAL BRACE

STRUCT DATA

@&@(E%&fj%o & DRAWING
MEE I THEEZATABL TN DL, THEHE

ERHBICODOVTITRTRETE 2 LN T T T A

EHERTHCERTOAESDAAES LU A v 7 HABRIS MASMAT
FUYZOAPLBETRVEEZONELDTH D

o FNHEHEOLEENRF U TEZ LD AT Fig.2 GADRAF FLOW

AT HLULESHOE - TRHEALL DVEITHEBTODEID YR TFTLDODERTH b,



RO—FTH 5o

a

X GADRAFTHIShI

X

TliexRd

2

o
s
fr
-
i
.
-l
[
ol
o] -
ofm
o .
-
ol
ofm
o
-
" o1 {em-
g



4, HASTLANODG#RE
HASTPTLANPB2REWIEEHINLIITRTONELEICHEL
foeFavy - FRAONEUNHEETCRDOLI BHHUI D 50

s XEOBBHE HCHATERTE B, {Eﬁﬂ
b MO} T OS5 ARRAKICRET ZBA Y — & [ g

—DIFTN—F VERIBODODTEELBEDO/» S —F F o s 3
LDAEROBT T EBTE S,

C av¥a.—Z20fAAEY) —H1ABER-ETH Do
d F VvFFVRABBETH b,
HASTLANGH-THOLBENRELAEGDOTHE, ¢OD

EOR—ERTIEPHEDOLER LA PLHAIELEEM L L E

TEHBEGNN b TOT ABERECBTOT T —DRRETDH 0,

COEHINHHCEL TR UOABLEFEEB LY 7 S0y Fig. 4 HASTLAN FLOW

A(77m )L LTHEZELTEELBCBLET S~ Py 35 am

KHFPALFREDTHEESI THREEEETETELIOICN>Tibd, vZ72D8H - BERT T

— b O TF LB LB D~ LTSS LA RKE T IO LTCRBEKTHCESTETEHES,

NR—=b+FB T LEROIDDORTFT vy TTUMI W NEBERCABINATHASH 2,

a N—tr PR SSAAMARILNELOBVEF Iy LAEOLRMEERCERLED T 5,

b HMEERE L THAIIW A A= TS5 05 KFET 2. NECRECHLERERFALD
ENTVLEDPARF Ty 72 LBEPDINEFA TS5 —dbwrsa0rBOHBLERCL
Mo THEBHRAEHNNT S, EE I TAADOOBEMBLLC T HAENS,

©

HAOShHEFRSY EH LRAHEREZTOHERNELL{ERIL TSI 2% F L

v/ L7cOHLHEASTLANRKBHEOEERERACEBRLHENT %0
HASTLANTHASNZHERIT AT - FORA(BERE) 2 HF->-TVELHN/ CnA—Fy

TTEBETBREHBSS, BHGSULLON / CHEBEART 2H 2 b Fo ey~ OFENES

CT2RAEHMEEERELEET 2T XTON /CA—FU 2T @EATEIENTE B,

5, 0BITETUO®MHE

COERE Y1 EHLTHENCERT 2D CHRIN LSOO THRELCERTELVLHOP
ERAREDEL I —RIEMICRRAESNIEMOBIEBFREEOH T LDOODTHS, HASTLA
NEHEBIK T2 b —FREM>TOEZPHELLLTHEASTLANTHEMBO NEERERE
BHELTOWLORFLTOBITETUTCHH A% —vbSh e lEAREI - FREBL TEHR
AHATEESCUN->T b, MAEHESNZ -~ YLLAEHINMTICX S,

a RBEOARLEELNH/BELTBL —EHNTHSLo

b EHBR-HAREZOOEMALGDR TNELERET AL ERNIBEL L,

c N—=}Fo S APEPTCIAAABHIEHIN D,



6. HABRISOME
AAMAEBRLZEASTLAN J0BITBETUMHYRFLARE - THEAEHBOE SiC o4
—VOELLBHBEROB O EENELET EBEFROL v 7y bF-SDBELRLOVLBEOY
BPELLIF —DFERNEELDH . T CTHEBETEOS LR, UE, Uk, REAOKILRE
B ERBERR (BEF e vl R T, BTk, REEE MY xS 24
RE BHIMELRAFLELTEABRIS (BMERBHCIFL))PHEBINT,.

COVYARFALE > THRSNWZBAEEREF—2EFH 7275620 LTREBHRT -2 -2
cEgIANBOLBICRESI NS, BROBEIBR TR b T A REFRE —TANL T MY
GNF -2 ELTRYEICERIDREANTEREELMOBRS P TEILBRMAEORNLLS
OB THEROBROLOEMBEMRT 5L B TE o

HABRISPUTFRRT P75 2L 0 BRENLFORFTICE > THEFROAEM AT S T
0y AEBEER, N/ CHRBOTRTAEBNT 2 e s aicprd bbb,

1) E8BERRET 2T 7 4

AKEEATEA SN FEREADO I RLELMERBC LIKCRET SNERELD 3R TEEMICE
BLESES, BHE&ES B~ 70 EE2HDO0 2, ABCTESE , BRLZOEBHOER,
BAMNEEEEOHAEFT > CTHABSERCARELBERLR T -2 2EKRKT S, —F, 5D
BRI EESMEN , GRS EN , BEEZXNE LT AT tLDERT 4P ELIERESH
TOEHEIDPEFIvITBLENTES, I ALOMRNEIHNRESITLEREIC

#fah s,

2)EM VI TEBE DS T A GIRDER MEMBER BRACING MEMBER
LATERAL BRACE

MAIN GIRDER LATERAL BRACE
CHECK & DRAWING

DISPOSITION
SWAY BRACING
CHECK & DRAWING

GHEERRE 9 77 L TERIN
SMTEAEE L TRESWLENEE
HARoT 7B S eSS a kD BE
KL maet I LArnENERE
N2 RTEEBCEAISNBERD
F—2 L THASNE, ¢ THLHE

HABRIS

WEB CHECK
8  DRAWING

DATA BASE

TEMPLATE &
SPLINE
PROCESSOR

FLANGE CHECK
a ORAWING

SNAEENEEELTROEIEHOD

BHbo CUTTING PLATES
CO — ORDINATES

a) SIRILEEF — 2,5 2 IRIEHE \r/

BF— 2 ~DEMS RRED FRAME | | HASTLAN
& OTHERS PROCESSOR
b ) BREBICXIEMAOIHEE S LT . __#"__4_“__f._ﬂ__u_
s e MARKING &
(RS LADEE (we)  [SASSRE s || JEULATES
)P EMT EDOBEHES LU
W< — 27 0FE Fig. 5 HABRIS FLOW



d )M THESLITMROLERERKTHEDORE

e )HMMAY R P FLUUHR, BRI OMALIEEY X FOER

) R TBE A AR O ER

FTHUVZITRE IO AGER, MR, TROEM , BARCEATESP»PLDORA®ER»TL
5o D Fa7LTIFHASTLANKISZY /CHWF - 7OEREHEREBEF— 42 HT
BLEABMBLLTVWABN / CHIliy —7E2EFEMER T Z /075 6bHBIN TS,

B)EH IS VBB SO ST A

FHEESIRLEEEA S LEBBELLIZIMEB L TG LFLAREEERL 75 ¥ PO BEH
AR T 2, CCTHERHIEN AV I VBBAELBHELAENS EEBRb STy LT, 7
FrYVOBMDECAKEF Ty 7 L TWnE

4) W - wBEHRT 0 /54

WEEB IO EE BN T RE L BHERICE > T Wb, CCTREMNGEBD 3RTEEE 2
REFECBHLEBERSHOKDF L v 7R EEAFOBRAIEARELADACF T v 70, #iHW
WABME , VA ERERAN / CF—7 , BHIVRMREEINTHALTO S, THRBERTH
KOOWTHEOHEULLOOBELS N — VP EHTHD B LBV FOILPSLHEASTLAN
,OBITETUEWLSHNBANRYXRFLATHUETAIEIDEDLAHEAMAB YR FARED ILE L
AW RPIBSEA VT v b F— 2 BB TTOEO s HBICELEZ NS TH B,

5O kS e s A

EHOBIETHEISIRES W LOLHROUMEDELIL T3 -DKBH T LD 2RTHEEM[AERD
HLEME , ARECL 2R 74 v 7200 AKEHRICABRLOMEEBE 7 74 v EERT 3,
IS ERITHAS TLANKHIAN  CHHF—-FELTHIEN %,
TREUKRHHEEZ SO ERHAS T LANRKEIDHEHRLLGE , O Fxy 7NO—~FTH B,

TTTT0Ttd rovororte L L L TTTTT
(524R) D13 || (524A) D14 || (524R) D15 | (524A) DI | (524R) D17

b

L ¢ L f R £ e L O O (O
(52403 CS4—WD (52403 (ST WD
I — 4 =4
(5240 (SB WD (SR248)CSH—WD
—t

Fig 6 CUTTING CHECK DIAGRAM



7. MASMATODOAME

BE ey AFL (GADRAF ) BIURAERGY 274 (HABRIS) IR HENS
BHUF—22EBHMLMB) 2R POER, FEYV A LD F 7, MBORE , GEoEREEE
TO2DCHREINIHBEBER LR TLThHEL, HRRBFERCRERET IBRUBEOMHE 2235~
T—HEHE T2 EBENBELTELRELDERICITHICEBTEDL, AVYATLATHRESTN S

FRAEZCATFTOLI>BEONS 5, -~ LM oo l‘m ]
2 YHD 55 MBI B X UM &R oon [ om [ oo j
b ) BB MRS X O MR R AR o | = |
c)MEH v T AV TT T R NO.20 SS41  9x1440x10000
d) My » 74 ¥ T T T VHER i 1008 LM
s )Jﬁﬂ“ﬁﬂ’)ZbiﬁiUﬁfﬂ%%ﬁiiq"E& 0OFT T [ T 1goF T T T~ TiQ0FT T
100AR I 100A ]IDDF" ‘
t)EBMERBLIUCAEERD ER
g YA -BE - HAHOKZEAER NO.23 SS41 9x2470%x 10100
h ) MBERBEEBL T ELE MR O ER : ]
ANEMEN v 74 Y 77T RO BAS —— ]
NEF T s HNO—BTHSo S S S S A S

Fig. 7 CUTTING  PLAN
8, bz

F—B8RN—Z2OEEERO AN MBRHHAEL -2 Lo 2 FL0RFRCELDHBY & > WEHITK
EUNEELZSLO LUAFOEEARMEE - B - LHFHELEEKFPEILINBZ L LU 700 B4
P2 VYR TFLAEBRRELERORBEITRECHEON I HUAEBREA R F 2 L5 HAEKR
COHRBEFT-ERHREDICEBITFL—KERL AV X2 T 25 ELEAHCEBTLTOE - HE
DB ENERSN e N/ CHEKFORIICLD P —2 Ao RF 6 DORFBERIITETAHZ
STETHED ARITHEERORL - XURK ,HEBEOERRE L - LIV HRML YR T LOEYE
EOWTREPMAGN T L LK,

55 X R

1))ABEE , KEAM,ANAE: P2 A v X F AR ZMBOBEICO>T , 8B 3 0HER
HREEEEES 1, PP . 598~600 ,MWAI50410A

2)MBEE , KEAM , AKX~ B P A 272 B 2R EHEHEN, F3 1
EEXRPERNEHGEELE 1H, PP . 113~114,BA5144104

BIMFE, RAZLH ,ACHEE , AEAM : b2 Ly 27k ARBERARDO EE (L)
BREESR , M5 1464

4 ) BERE ,RES , AREE , AEAKR P2V RT AR L IBEUBELEOLEE (T)
BELER ,BH5 14 7H



APPLICATION OF THE COMPUTER ORIENTED TOTAL SYSTEM
TO THE DESIGN AND FABRICATION OF STEEL BRIDGES

* Fok Kkk
Y.UOTANI H.DAIGUJI K.IMAMURA

Computer aided structural design has become increasingly popular
in structural design offices throughout the world. But the success-
ful application of the computer oriented total processing system f-
or steel bridges including automatic drafting and fabrication proc-
ess is very few.

In this paper the outline of successful applications of the tot-
al system to the design and fabrication of steel bridges is presen-
ted. The total system described in this paper is divided into five
sub systems. All sub systems are effectively connected and worked
by the supervisor program SCOP. The outline of sub systems are des-
cribed below.

(1) GADRAF : Automatic design and drafting system for girder bri-

dges
(2) HABRIS : Data processing system for girder bridge fabrication
(3) MASMAT : Total management system for steel materials includi-

ng cutting plan

(4) HASTLAN : General drafting language including N/C tape proces-
sor

(5) OBITETU : N/C spline processing lamguage

All informations created by sub systems construct a data base.
This data base is commonly used by five sub-systems. The canception
of the data base is very useful to exclude the duplicate work.

The design and drafting data are easily and rapidly generated by
GADRAF sub system. Automatic drafting is applicable to all types of
girder bridges having I-section. HABRIS sub system supplies almost
fabrication information for girder bridges including box girders w-
ith orthotropic steel decks. The basic dispositions of girders are
expressed by a reduced scale, therefore vast space of template shop
is no longer used. MASMAT sub system is the total data processing
system to manage steel materials including cutting plan for N/C gas
or plasma cutting machines. Any information for arbitraly shape of
figure can be created by using HASTLAN and OBITETU sub systems. N/C
tapes for marking and cutting machine are made by HASTLAN. N/C spl-
ine tapes are produced by OBITETU. Almost marking and cutting info-
rmations of steel bridges except for girder bridges, such as truss
bridge, steel pier, arch bridge and so on, can be made by using
HASTLAN and OBITETU.

To switch the old manufacturing system to new computer oriented
total system, the latter one has been checked from the every direc-
tion. And few errors have been found by the comparison of informat-
ions with the work of both system. And this computer oriented total
system has being improved with a view to keep manufacturing quality
high and ensure the work of bridge fabrication.

* Harumoto iron works Co.,Ltd. general manager

*% Harumoto iron works Co.,Ltd. chief enginner
*** Harumoto iron works Co.,Ltd. system enginner



