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Fundamental Investigation on the 3D Product Model for Steel Girders
based on Basic Lines and Surfaces
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Abstract: In this research, we reconstructed and remodeled the product model, which was developed by the
subcommittee of design information of the committee of applied computing in civil engineering, JSCE, based on
basic lines and surfaces. In the new model, blocks such as plate girders and box girders are aligned with basic lines,
and sub elements such as stiffeners and ribs are attached to parent elements in a surface to surface manner. We used
XML (Extensible Markup Language) for implementation of the model, and used VBA (Visual Basic for
Application) for developing a converter program that enables modeling the product model instance files in a 3D
CAD system. The model and the converter program were applied to real steel girders and the interoperability was

verified.
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<xml version="1.0" encoding= Shift_JIS 2.
<IELEMENT bridee (basic_line,block, rib,stiff,joint)>.

<IELEMENT basic_line (line)>:
<!ELEMENT line (HPCDATA)>
<IATTLIST line name CDATA "RER™>:
<IATTLIST line x1 CDATA ““R8F™>!
IATTLIST lire w1 CDATA “7RBE™>:
IATTLIST lime z1 CDATA "RBR™>.
<IATTLIST line x2 CDATA "“RBR™>:
CIATTLIST line w2 CDATA “7BE™>.
<IATTLIST line z2 CDATA “7RER™>:

<IELEMENT block (BL)>.

<IELEMENT BL (mem)>:

<IELEMENT mem (#PCDATA)> &

<IATTLIST BL no CDATA “RBE™>.
<IATTLIST BL Wi_line CDATA "REg™>.
<IATTLIST mem name CDATA “ARBR™>:
<IATTLIST mem b CDATA “7FREE™>:
<IATTLIST mem t CDATA "/REE">:
<IATTLIST mem dx CDATA “7<8R ">
IATTLIST mem dy CDATA "REE™>.
<IATTLIST mem dz CDATA “ARBR >
<IATTLIST mem CURVATURE CDATA “~BE™>!
<IATTLIST mem MATERIAL CDATA "“RBE ">
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<7xml version="1.0" encoding="shift_JIS" 7>
<!DOCTYPE bridge (View Source for fufl doctype...})>
- <bridge:=
- «basic_line>
<ling name="G1_GE1-J1" x1="0" y1="1500" 21="0" x2="11000" y2="1500" z2="0" />
<line name="G1_31-32" x1="11000" y1="1500" z1="0" »2="22000" y2="1500" 22="0" />
<ling name="G1_J2-GE2" »1="22000" y1="1500" z1="0" x2="33000" y2="1500" 22="0" />
</basic_line>
- <hblock>
- <BL no="1" W1_line="G1_GE1-J1">
<mem name="U-Flg" b="3300" {="10" dx="0" dy="150" dz="0" CURVATURE="D" MATERIAL="SM40DA" />
<mem name="L-Web" b="1990" 1="17" dx="0" dy="8.5" dz="-1990" CURYATURE="0" MATERIAL="SM4D0DA" />
<mem name="R-Web" b="1990" t="17" dx="0" dy="-2991.5" dz="-1990" CURVATURE="0" MATERIAL="SM4004" />
<mem nare="L-Flg" b="3300" t="13" dx="0" dy="150" dz="-2003" CURYATURE="0" MATERIAL="SM400A" />
</BlL>
- <BL no="2" W1_line="G1_J1-12">
<mem name="U-Flg" b="3300" t="12" dx="0" dy="150" dz="0" CURVATURE="0" MATERIAL="SM400A" />
<mem name="L-Web" b="1988" t="14" dz="0" dy="7" dz="-1988" CURVATURE="D" MATERIAL="SM400A" />
<mem name="R-Web" h="1988" 1="14" dx="0" dy="-2993" dz="-1988" CURVATURE="D" MATERIAL="SM400A" />
<mem name="L-Flg" b="3300" t="12" dx="0" dy="150" dz="-2000" CURYATURE="0" MATERIAL="SM4004" />
</BL>
- <BL no="3" W1_line="G1_J2-GE2">
«<mem name="U-Flg" b="3300" t="10" dx="0" dy="150" dz="0" CURVATURE="0" MATERIAL="SM4004A" />
<mem name="L-Web" b="1990" t="17" dx="0" dy="8.5" dz="-1990" CURVATURE="0" MATERIAL="8SM400A4" />
<mem name="R-Web" b="1990" t="17" du="0" dy="-2991.5" dz="-1990" CURVATURE="0" MATERIAL="SM4004" />
<merr name="L-Fig" b="3300" t="13" du="0" dy="150" dz="-2003" CURVATURE="D" MATERIAL="SM400A" />
</BL>
</block>
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