A Study on the Development of GEOCON for the Geometry Control of
Precast Segmental Bridges(I)
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ABSTRACT

The precast segmental method(PSM) is one of the economical construction methods for
the prestressed concrete bridges with high quality control. The geometry control is an
indispensable technology for the bridge construction by the PSM. For all that, it may be
understood by the analogy of experience of some bridge engineers in Korea and it may be
still depending on the foreign technology for some domestic projects.

GEOCON was developed from the investigation on the geometry control of the PSM in
this study. It is an interactive software to control the 3-dimensional geometry of precast
segmental bridges during the construction progress. In this paper, GEOCON's algorithm
was discussed and specially, the sensitivity analysis on the fabricated geometry of precast
segmental bridges according to the occurring position of precast segment fabrication errors
was performed.

Keywords : precast segmental method, short line method, match casting, geometry

control, theoretical casting curve, fabricated geometry, control points, new
segment, old segment, bulk head
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Table 2 Fabrication error(+10mm) occurred at the front surface of new segment

n—1 n n+1 nt n+3
Segments & - T - ,
. old new(n—1joldn—1) | new(n) old(n)  |new(n-+ 1 oldin+D [newi{n+2)|oldin+2) [new(n-+3)
control points - . N N N N N s N .
CDFABECDFIABE|CDFABE|CDFABEICDFABECDFABECDEABEICDFABECDFABECDRABR
desired values 00100100 [00]00]00]00]00[00]00[00[00[100]00100]100/[00 100
modified values 0010000100 {~200000]00] 00 [+10000]00] 00000000700
fabrication 00100[00 {T(‘D.O 0.0 [71001-2001 0.0 | 0.0 | 0.0 [+100{ 0.0} 0.0 { 0.0 10000700 ]0.0
Table 3 Fabrication error(+10mm) occurred at the rear surface of new segment
n-1 n n-+1 n+2 { n+3
Segments & . T ; -
trol point old new(n~ 1old(n~1)| new(n) old(n)  |[new(n-+1) ()Id(n+1)—[:‘1(,\,\&'(11*2) oldin+2} {new(n+23)
control points  F———p—— —
D (O E Y O S Ca s e o N G o e N S ) (O Y [ e Y
desired values 0.0100[00[00]00]00700][00[00]00100/[00[00]0.0700 ,T( 1O 0.0]00
modified values D01 000000 [F100f Q00000100 1001001 0010010000100
fabrication 0.0 100100100 [+100 0.0 |+100] 0.0 | 0.0 [ 001001001007 0010070010000
Table 4 Fabrication error(+10mm) occurred at the front surface of old segment
n—1 n n+1 nt?2 n+t+3
Segments & = I - - - -
. old newi{n—1}oldin—1| new(n) old(n)  new(n+ D|oldnt D) Inewin+2){ oldin+2) new(n+3)
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N CDFABECDEFABECLFABIICDFABECDFABRCDFABE|ICDEFABECDFABEICDFABECDFABE
desired values 0.0 00 |00 100 00100100 [00100100100100000100100[0010010.0
modified values | ().(l 0.0 ] 0.0 0.0 [+300] 0.0 F()_() 0.0 [-200] 0.0 17()_() 0070010010000

fabrication 00100 ]00 #1000 0.0 ] 0.0 23001 0.0 ] 0.0 | 0.0 200 ()'(_Jl 00100 100]00]00]00
Table 5 Fabrication error(+10mm) occurred at the rear surface of old segment
) n-1 n n+1 n+2 n+3
Segments & - A B - :
) old new(n-1{old(n=1)| newin) old(n} |[new(n-+Dloldn+ 1) [new(n+2)]old(n+2} [new(n-+3)
contrel points N T : T 0 T :
CDFABECDITABEIC DHABEICDFABEICDFABEICDFABEICDIABLCDFABECDHMABECDEABE
desired values 0010010010000 [00 10070000100 100](00][00 (J.fl_ 0.0 100100100
modified values 007007100100 =200, 00100100 10070000100 100]00]0.0 700
fabrication 0.0 0.0 |+100[ 0.0 )( 0.( 1 )U )'()..d_()’() 0.0 [H100] 0.0 0.0 00 0.0 ]00] 0000
Z232|EEE|X| M 10 A 1% 1998. 2 167
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