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Analysis of Errors in Tunnel Quantity Estimation with
3D-BIM Compared with Routine Method Based 2D
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Abstract

In case of applying BIM method to the civil engineering of irregularly shaped structure, BIM method is recognized
to have relatively high construction productivity. In this paper, we developed quantity calculation algorithms applying
BIM method to NATM tunnel construction method and implemented BIM based 3D-BIM Modeling Quantity Calculation.
The results showed that BIM-based method has high reliabilty in structure work in which errors occurred only in the
range between 0.00% and -1.45%. On the other hand, BIM method applied to earth work showed great error range of
-19.78% to 35.30%. So the benefit and applicability of BIM method in civil engineering were confirmed. In addition,
routine method for the quantity of earth work has negligible error as in the case of structure work. But, rock type’s
quantity calculation showed significant errors so that the reliability of 2D-based volume calculation is problematic. It
may thus be concluded that 3D-BIM is more reliable than the routine method in estimating the quantity of earth work.

Considering the reliability and merits in the stage of its design, construction and maintenance levels, the application of
BIM to civil engineering works is recommended.
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