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Importance of Accurate Modeling Input and Assumptions in
3D Finite Element Analysis of Tall Buildings

K.M.K. Bandara, S.S. Bandara and M.T.R. Jayasinghe

Abstract: With ever increasing land prices, design and construction of high-rise buildings are becoming
very common. There is a trend among design Engineers to resort to 3D Finite Element Analysis (FEA)
during the design of such high rise buildings. This is due to the fact that challenging architectural
concepts, when combined with inherent complexities and scale of such projects, require the need of
complex structural systems and components such as outriggers, transfer plates, etc. However incorrect
modeling input and assumptions could lead to a situation where predictions made using such models
may differ greatly from the actual behaviour. In this paper, the importance of accuracy in modeling
FEA of high rise buildings is demonstrated through the use of a case study of a 34 storey hotel building
with outriggers. The impact of modeling accuracy and assumptions on the predicted performance of

the outrigger is also evaluated.
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1. Introduction

Demand for tall buildings has increased in a
rapid pace, due to a combination of reasons,
and primarily due to escalation of land prices of
suburban areas. For many years, approximate
two-dimensional analysis was acceptable as
the method of analysis for even tall buildings
as long as significant margins of safety were
maintained during the design stage. Challenging
architectural concepts that often required the use
of special structural components and systems
such as outriggers, transfer plates, etc. led to the
designers taking up three dimensional Finite
Element Analysis (FEA), instead of traditional
two dimensional analyses. However, it would be
very important to ensure that the data provided
is of high accuracy. Inaccurate modeling and
incorrect assumptions could lead to a situation
where predictions made using such models may
differ greatly from the actual behavior. Such
inaccuracies are seldom exposed through simple
manual checks as they tend to have an impact
only on certain aspects such as lateral stability
and dynamic analysis which are very difficult
to verify manually. Thus, such models may
often be used for the final design while inducing
some errors to the parameters calculated to
determine the performance of the building such
as accelerations and earthquake performance.

2.  Objective

The objective of this research is to expose some
of the inaccuracies that could be made during
3D Finite Element Analysis of tall buildings and
evaluate their impact on the final outcome of
such models.

3. Methodology

Since the aim of the research was to evaluate
the accuracy of various assumptions and input
data, the research can be considered as a case
study based comparative study. Thus, the
methodology adopted could be described as
follows:

1. A real design scenario of a 34 storey hotel
building shown in Figures 1 and 2 has been
used as the case study. Several outriggers have
been proposed to improve the weak segment of
the structure but they could not be connected
to the central core due to architectural reasons.
However, some form of improvement to lateral
stability was expected through these elements,
the extent of which needs to be evaluated
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