Table 3. Accurate torsional cross section properties for rolled angles according to DIN EN 10056-1.

Figure 7. Model for the determination of the new formula for It
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Figure 8. Discrepancies of the approximations for It

The deviation of the results gained by equation (10) and (11), in comparison to the accurate solution
of the FEM, is displayed in Figure 8. Using formula (10) the largest discrepancy of about 14 % can
be noticed, where the It is always calculated to small. On the other hand, the It using formula (11)
is always approximated to large. For that reason Kindmann & Kraus (2008) develop a new formula,
for which the basic idea of the I-sections is being picked up and the cross section is divided into
three partial components as shown in Figure 7. The derivation leads to the following formula:

I, =(a+b-2-¢)-£/3+0237-¢*  with: c=t+0.4.7, (12)

The results of this equation show a very good compliance to the FEM solution between 99.9 and
100.1 % for unequal- resp. 99.9 and 100.4 % for equal legged angles as shown in Figure 8.

5 CONCLUSIONS

With the finite element method accurate results for the torsional properties can be obtained contrib-
uting to the quality of the static analysis of bar members. For many profiles the accurate results are
tabled in this essay in order to directly implement them to these analyses. In addition formulae were
derived to provide aids for a quick determination of the torsional constant for similar profiles.
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