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This document is protected by copyright laws. No part of it may be translated, copied or 
reproduced, in any form or by any means, without written permission from ABES Pircher & 
Partner GmbH (ABES) of Graz, Austria. ABES reserves the right to modify this document or to 
release new editions of this document at any time at its sole discretion. 

The document, the application example and the program described in this manual have been 
thoroughly checked for errors. However, ABES does not claim that either component is 
completely error-free. Errors and omissions will be corrected in due time after they are 
detected. 

Users of the program described in this manual are solely responsible for the application of the 
results stemming from calculations with this software. It is strongly encouraged to cross-check 
the correctness of all data generated by the described software.  

ABES does not accept any responsibility for the validity of results generated by the software 
described in this manual. ABES does not accept any responsibility for the accuracy of this 
document. 
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1. Introduction 

Segments are assembled into segment groups and placed on reference lines in ABES 
geoDes. For bridge girders these reference lines are typically road or railway 
alignments which can be curved in plan view and elevation. Each bridge segment has 
a straight segment centre line, and geoDes assists in placing these segments to 
approximate the underlying road or railway alignment with a polygon consisting of 
these segment centre lines.  

By default ABES geoDes assumes that each segment centre line forms a secant to the 
curved alignment. The segment centre line intersects the alignment at the start and 
the end joint when this option is applied.  

In certain cases it is required to place a segment as a tangent to the alignment; a pier 
segment in a tight curve is an appropriate example. In such cases individual segments 
can be selected to be placed tangentially by ABES geoCon. Adjacent segments are 
then placed to transition the polygonal approximation back to the default secant 
positions. 

Additionally, options to define a pre-camber are provided in ABES geoDes to be 
considered when calculating the stress-free geometry to be cast in the casting yard, 
and for the associated geometry control by module ABES geoCon. 

The present documents explains these segment placement options provided by ABES 
geoDes and the implications on geometry calculations when pre-camber information 
is added. Reference is made to a small illustrative application examples, for which the 
data is attached to this document and which can be loaded into ABES geoDes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

The latest version of this document as well as the model data corresponding to the 
application example described in this document can be obtained from the download 
section of the ABES website under: www.abes-austria.com 

 

The authors can be contacted by e-mail under: office@abes-austria.com 
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2. Segment Positioning 

2.1 Placement on SOL 

Each segment has a segment axis, defined as a straight line connecting the origins of 
the casting systems at the two faces of the segment.  

The “Default (secant)” mode places a segment on the alignment with start and end 
point of the segment axis on the alignment. The segment axis becomes a secant to a 
curved axis. 

The “Tangent to SOL” mode places a segment tangential to the alignment. A 
connection point needs to be assigned to a point on the alignment within this 
segment to ensure proper placement.  

A segment placed in “Tangent to SOL” mode typically starts and ends at an offset to 
the alignment. Adjacent segments therefore become transfer segments, starting in 
the resulting offset position, and ending on the alignment to allow following 
segments to continue in ”secant” mode. 

 

 

 

 

 

 

 

 

 

 

 

Figure Figure Figure Figure 1111. Portion of in. Portion of in. Portion of in. Portion of input dialog for preput dialog for preput dialog for preput dialog for pre----cast segments.cast segments.cast segments.cast segments.    
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2.2 Segment Length 

The segment length is measured along this segment axis in its 3D position along the 
SOL, prior to application of the pre-camber. This convention implies that segment 
lengths do not necessarily correlate exactly with the station difference compute from 
the start- and end-station of a segment. After all, the station is measured in the 2D 
projection in plan view, and the segment length is measured in the 3D position, along 
the polygon approximating the SOL. 

It is for this reason that a series of segments might not fit exactly between two points 
on an SOL with a station difference that equals the combined nominal length of the 
segments. Figure 3 illustrates an exaggerated situation where the length measured 
along the axis (plotted in orange colour) is obviously different to length measured 
along the polygon formed by the segment centre lines (plotted in dotted black lines).  

ABES geoDes provides options to define segments of “variable lengths” and uses such 
segments to compensate for this difference when fitting segment groups to the axis. 

2.3 Joint Orientation 

Joint orientations are computed automatically by ABES geoDes taking into account 
user specifications. By default bulkheads are positioned in planes perfectly 
perpendicular to the segment axis in order to facilitate casting in standard casting 
cells. By applying the relevant input options the bulkhead angle can be defined 
differently by users. The bulkhead angle that can be input individually for each 
segment type is measured in the X/Y-plane of the segment coordinate system. Figure 
2 shows a portion of the segment input dialog for a segment with a rather extreme 
bulkhead angle taken from one of the attached examples, and Figure 3 shows an 
exaggerated schematic view of a series of segments placed on an alignment (plotted 
in orange) with bulkheads perpendicular to segment axis (plotted in dotted black). 

Joint orientation at the opposite end of a match-cast segment is governed by the 
position of the future conjugate segment and the orientation of the plane defining 
this joint is determined automatically by ABES geoDes. 

For base segments the bulkhead angle can be user-defined at both joints and ABES 
geoDes accounts for these definitions automatically for segments match-cast against 
these base segments. 

Joint orientations for segments match-cast against conjugate segments at both sides 
are also computed automatically by ABES geoDes. 

 

 

Figure Figure Figure Figure 2222. Portion of . Portion of . Portion of . Portion of segment segment segment segment input dialog for preinput dialog for preinput dialog for preinput dialog for pre----cast segments.cast segments.cast segments.cast segments.    
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Figure Figure Figure Figure 3333. . . . Schematic view of segments placed on a very windy axisSchematic view of segments placed on a very windy axisSchematic view of segments placed on a very windy axisSchematic view of segments placed on a very windy axis....    “B” indicates bulkheads for match“B” indicates bulkheads for match“B” indicates bulkheads for match“B” indicates bulkheads for match----
cast segments.cast segments.cast segments.cast segments.    

 

2.4 Application of Pre-camber 

Pre-camber values can be entered for Bridge objects at every joint as offsets to be 
added to joint locations computed as described in section 2.1. ABES geoDes expects 
these pre-camber offsets in the global coordinate system and they can be defined in 
all three global directions.  

Joints are translated into new locations by these pre-camber offsets, relocating 
segment axes in the process. After shifting the joints by the user-specified pre-camber 
offsets the previously computed joint orientations most probably will not comply 
exactly with the geometric requirements as explained in section 2.3. In consequence, 
ABES geoDes re-computes joint orientations for the offset segment positions after 
each modification of pre-camber information according to the rules explained in 
section 2.3. Figure 4 illustrates this adjustment in joint orientation. 

In cases where pre-camber offsets differ from segment start and segment end the 
segment length is also changed slightly. ABES geoDes does not compensate for this 
slight change in segment length; however, the length change is distributed evenly 
over the segment’s sub-segments. 

The screen shot in Figure 5 is taken from the demonstration example described in 
section 3 and shows the input tab for pre-camber information. The <Set> button can 
be used to toggle between <Consider> and <Ignore> pre-camber information, and 
columns Dx, Dy and Dz can be used to define pre-camber information for each joint. 
If joint locations are modified for a Bridge object then <Sync> can be used to update 
the joint table in this <Pre-camber>-tab. 
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Figure Figure Figure Figure 4444. . . . Elevation view of two segments with and without application of preElevation view of two segments with and without application of preElevation view of two segments with and without application of preElevation view of two segments with and without application of pre----camber offsetscamber offsetscamber offsetscamber offsets;;;;    and and and and the the the the 
resultingresultingresultingresulting    adadadadjustmentsjustmentsjustmentsjustments    totototo    joint orientationjoint orientationjoint orientationjoint orientationssss....    

 

 

Figure Figure Figure Figure 5555. Axis input screen with „3D polygonal axis“ selected.. Axis input screen with „3D polygonal axis“ selected.. Axis input screen with „3D polygonal axis“ selected.. Axis input screen with „3D polygonal axis“ selected.    
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3. Application examples 

3.1 Secant vs. Tangent Example 

Figure 6 shows two segment sequences on a curved alignment to illustrate the 
difference between the two described placement modes. The base segment in the 
left sequence is based in tangent mode. The two adjacent segment transfer segments 
back into secant mode. The right sequence is identical, except for the base segment 
which is placed in tangent mode. 

 

 

Figure Figure Figure Figure 6666. Secant and Tangent segment placements.. Secant and Tangent segment placements.. Secant and Tangent segment placements.. Secant and Tangent segment placements.    



ABES Software – geometry control for segmental bridges   

FAQ –Segment Placement on Axis 1.0 – 08/2015 9 

3.2 Pre-camber Example 

Figure 7 illustrates the second example attached to this document. Various segment 
types are assembled to form a simple and perfectly straight balanced cantilever. Some 
segments have perpendicular bulkheads, and others have bulkheads at an extreme 
angle of 30 degrees for illustrative reasons. In the left-most bridge (labelled 1) these 
segments are assembled without the addition of a pre-camber. The bridges labelled 2 
and 3 have pre-cambers defined in the lateral and vertical directions respectively; and 
bridge 4 has a pre-camber in both directions assigned.  

This example shows the shifts in joint position and joint orientation, and upon export 
into ABES geoCon also the changes in the setting out data for individual segments. 
Pre-camber offsets are defined as very large in order to illustrate the effects on the 
computed geometry better. 

 

 

Figure Figure Figure Figure 7777. . . . Application of preApplication of preApplication of preApplication of pre----cambercambercambercamber....    

 

 

Data corresponding to the examples shown in this document is available under 
“Segment Placement on Axis” from the FAQ section in the download area on the 
ABES website under: http://www.abes-austria.com/ 
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