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Development of Computer Aided Backup System

for Bridge Manufacturing
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Synopsis:

Kawaden Co., Ltd. has developed an automatic mold lofting,
an indispensable process for steel bridge manufacturing, and con-
sequently a computer aided backup system for bridge manufac-
turing works has been established, which enables the works a
continuous operation from design stage to mold lefting process.
The know-how which is peculiar to our works, such as bridge
fabrication procedure and shrinkage of steel material at welding,
has been taken into consideration in the system.

The characteristics of this system are as follows:

(1) Special shaped end section of the girder which is frequently
dealt with is covered.

(2) Mutual interference of bridge members can be automatically
detected.

{(3) Output form of mold lofting documents can be easily ar-
ranged in accordance with the requests of clients.

{(4) Man-hour-per-ton necessary for a bridge mold lofting is
similar to those calculated by conventional calculation centers
in Japan, but can be reduced to nearly 65% of that for

manual lofting.

FOMBENH ot Fhdpa, Yiaw B ITEY BEARL
T, BATEILLEJTREIT—ELETL v A7 2 2HRET 2
EhH ot

O, HErEEREoR v LHTER L UERECEL T,
W THTOREEES, SHFELOTHOEEY BB = »
ST AEEY ARAVEREFEE v AT AR L. BT
HUATF AOPE L HEE B,

— 45 —



46

YL -2 T BBROMETIEY 27 AR

2 YARFALMROBMN

AR AFARBEOCESILUTOAHED LY THD,
(1) BROB»LESETEELI-BELHB AT A
WERMUETHORERBCE (2) FHIENLLREERE
BEE (b)) FEHLHRAHEBRITCEEN TR LD HE
D2EWEPD L, AVAT AT LOWTRELHATCES
LOETE, Thbh, (3) OBERRATECEE LM,
Bt X OMERE, BROKTAAE, hbUTRBROES
FHEOGHAGREOEEAT — 2 % B EH B+ TREA~TE
L, METREsBErEfAhhTs, (b)) 0B&IRHE
#EELEIC, AFTHEF—22BILTES VAT AT AT
L, {a} &R BETEC AERWEREY HENEREICE
[
(2) xH, BNHEROLAERE
B, BERERIC L - TEN, BTk OREHERSEBI
THHEMCS B, ChERET L RdE VAT A TCERN:
WHBRLT TR, RENABEFAEORCEEEROLOE
THEAEAEL L ML ABA Y- VO ERXE S,
BHBEOTEEF = v 7
HBORA TETED M TE ERTHogEAR LY
AarRoOBBELLC, THAZSTHE L CHEIREL S
LB B, £2C, BHHEOTHROEERF=» 7L, BE
B EET 50, Fhil, TETAEMEFERIRAZLLX
bR, BEEEELBELET D
FTRIFLDEY 2 — b
i, B, RTo£BEEErlnesrsasL, 5
W, 703 AR LTEYa—A{bTE, Chick b
SEEREAESTHE T, BT 77 A BIRL TR
NRORHTNEBTES,

(3]

(4)

3 ERNMAETRUOATLAOBR
3.1 "h—R9IT7HER

e VTR, HEAE LT 5 MELCOM70/250 2 5 A%
&, FRESER X GRS & 1T drastem 3800C{1225C 2 ¢
BEND, vAT AgED~— Vo o TR Y Fig. L wrd,

———— e

Desigri | Design calculation ‘

Detail drawing

]
Subsystem ol ] |
material calculation

Material order

{h)

[ Calculation
of coordinates |

(1)

[@ ] Actual size calculation of members
. Main Sway Cross | Lateral
Moald lofting girder bracing | bheam l bracing
(d)

Classification and
fitting analysis of members

[(e) Output of mold lofting results
Tape for Templet Data for

NC machines | and drawing | manufacturing

NC processing
Cutting | Scribing | Boring

Manual
cutting

Automatic

Manufacturing cutting machine

[ Welding and fabrication ]

Fig. 2 Bridge manufacturing process
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Computer System

Input data Processing

Produced data and documents

Calculation

Member size

calculation of coordinates

Member size

Tables for ingpection by client

= Coordinates of main joints

« Distance hetween main joints

+ Distance hetween girders

» Longitudinal and lateral
distance between nodes

« Intersectional angle of
members

Drawings for inspection by client
» Camber diagram
+ Skelton: of beams

developed size
calculation

calculation

( Member's

» Shrinkage by welding
* Deformation by welding
« Corner cutting size

Classification

Tables for inspection by client

* Coordinates of vertical
stiffeners

* Horizontal and vertical rise
of main girders
» Dimension of lateral bracings

* Diagonal length between main
joints

Drawings for inspection hy
client
- Skelton of sway bracings
» Skelton of cross beams
+ Skelton of lateral bracings

( Member

classification

and fitting
analysis of
member

» Tolerance for
assembly

Tables for inspection by client
and fabrication

+ Joint details

* Fabrication diagram of sway

Personal
Verification
Work

+ Input data on
coordinates

+ Dimension of
skelton

* Node location

» Visual inspec-
tion of camber
* Visual inspec-
tion of skelton

+ Input data ar-
rangement on

developed mem-

ber shapes
» Data of tempo-
rary assembly

« Dimensional
inspection of
frames consist

bracings and cross beams of sway
r 4 bracing and
+ Piece mark table cross beam

* Sole plate list

Tables for inspection by client
and fabrication
» Block mark table
= Fabrication diagram of sway
bracings and cross heams

Output Output of
indication result

* Scale
» Member

* Member shapes

* Quantity of
each member

* Quality and
thickness of

material
* Control data for bolt - Total amount
fastening of member
Tables for inspection by client
and fabrication * NC tapes

» NC check list

Tables for inspection hy client
and fabrication.

+ Templet

» NC check diagram

+ Marking diagram

« Plate joint details

Fig. 3 Input and output process and their results
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Fig. 4 An example of output of automatic mold lofting

Fig. 5 Girder end section which can be covered by the system
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Horizontal stiffener

Notch
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Fig. 6 Gasset plate with automatically drawn notch
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Drawing

Interference (hypothetical)

Fig. 7 An example of automatic adjustment of joint design
{When a gasset plate for lateral bracing interferes with
splice plates in original design, this system autematical-
ly adjusts shape of the gasset plate and gives a drawing
without any interference.)
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Table 1 Man hour per ton comparison as to mold lofting for
K Bridge between this system and others

Mold lofting | Calculation .
on the floor | Service Center®| 1Nis system
Man-hourfton®! 160 37 35

*#! Expected values which consist of automatic mold lofting
and residual manual works.
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