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A Study on Determination of Shear Center of Beam
Having Arbitrary Cross Section

Teak-Yul Oh*, Chang-Hwan Byun**, Young-Seok Yu***, and Young-Ha Kwon*

ABSTRACT

It is important to determinate the shear center of beam having arbitrary cross-section in structures. In this study, we
have introduced the determination of shear center that gets the equivalent stiffness matrix representing arbitrary cross
section of beam and applies energy equivalence theory. This method shows the results of applying on examples that we
know the exact and approximate solution of open and cross section of beam. This study also compares with the shear

center of composite rotor blade got by the experiment and by the suggested method.
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Fig. 2 Nlustration of reduction technique
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Table 1 Types of closed cross section of beam (mm)
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Table 2 Results of closed cross section of beam for shear center (mm)

Center Y Z
Type of In this In this
. Exact Error (%) Exact Error (%)
Cross section study study
A 0 0 0 5 5.009 0.18
Square B 5 5.009 0.18 5 5.009 0.18
C 2.5 2.5 0 2.5 2.5 0
A 0 0 0 4 4.001 0.025
Rectangle B 6 6.002 0.033 4 4.001 0.025
C 3 3.001 0.033 2 2.0005 0.025
A 0 0 0 5 5.0003 0.006
Circle B 5 5.0003 0.006 0 0 0
C 2.5 2.50003 0.001 4.3301 4.3302 0.002
A 5.773 5.774 0.017 0 0 0
Regular
. B 2.887 2.888 0.035 5 5 0
Triangle
C 1.4435 1.4435 0 2.5 2.5 0
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Fig. 4 Shear center of the NACA-0012 composite blade
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