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A Development of NURBS-Based Pre and Post Processor for Structural
Analysis of Free-Shaped Beam
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'Division of Architectural Engineering, Hannam University.
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Abstract Recently, the free form buildings are constructed frequently. Exterior and interior components of these
buildings have the free cross-section and a curved shape. So, There are many usages of classical finite element having
tapered section and free-style shape. Some general commercial applications like ETABS, SAP2000, MIDAS are
usually used for the safety evaluation of the free form structures. However, there are some limits in the accuracy
of structural analysis and the length of analysis time because a very complicated finite element mesh have to be used.
Therefore, In this study, a pre and post program module was developed to take advantage of general 3-D curved beam
element which has a free-style curved shape and mathematical backgrounds. Pre-post processing module has been
developed in this study was developed to control the curvature of the curved members by the NURBS control points.
As a result, fast geometric modeling than was possible commercial applications. In addition, realistic depiction of the
shape and behavior patterns were possible because of the free-form building allows visual check of the free form.

Keywords : Free form building, Finite element, Structural analysis, Pre processor, Post processor
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Fig. 1. Free Shape Beam Element
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Table 2. Input form of curved beam of sNs

Data Input form
JOINT INFORMATIONS
1 X=0. Y= 0. Z=10.
Nodal Point 2 X= 0. Y=10. Z= 0.
3 X= 0. Y= 7.0710678 Z= 7.0710678

4 X=0.Y=0.7=0.

1. Create & Copy Nodal Point «-
2. Create Material & Section «- Elcmcnt FSBEAM ELEMENT GROUP 1
3. Create & Copy Free Shape Beam 1 NODE=1 2 3 4 MAT=1 SEC=1
4. Create Boundary Conditions
5. Create Loads B CLLLeeeetIE
6. Analysis Mode Selection & Solve
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Table 3. Comparison of the method of generating
member(Sap2000, Development Program)

PGM. Sap2000 Development PGM.
Action Count| Action Count
Input
Input Input
Nodel | x0.v=0.z=10. | * | x=0.v=0.z-10.] *
Input Input
Node2 | x-0. y=3.83 z-904| * | x=0. y=10. 10| *
Input
Node3 | x-0. y=7.07 z-7.07] ° i i
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Noded | x-0. y=0.24 z-3.83| ° . i
Input
NodeS | 0. y=10. z=0. | ° . i
Click
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Fig. 12. The method of generating member
(a)SAP2000 (b)Development Program
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