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Evaluation and Adjustment of Lateral Displacement of Complex-shaped
RC Tall Buildings Considering the Displacement by Tilt Angle
of Each Floor

Yungon Kim"*
YR&D Division, Hyundai Engineering and Construction, Yongin-si, Gyeonggi-do 16891, Korea

ABSTRACT Lateral displacement in the most complex-shaped tall buildings is caused by eccentric gravity loads which are induced
by the difference in location between a center of mass and a center of stiffness. The lateral displacements obtained from analysis,

using conventional procedures, are prone to overestimate the actual values because much of realignment efforts made during
construction phase are ignored. In construction sequence analysis, the self-leveling of slab and the verticality of columns/walls could
be considered at each construction stage. Moreover, the displacement compensation can be achieved by manual process such as

re-centering - locating to global coordinates through surveying. Because the lateral displacement increases with the building height,
it is necessary to set up adjustment plan through construction stage analysis in advance in order to result in displacements less than
the allowable limits. Because analytical solution includes lots of assumptions, the pre-adjusting displacement should be reasonably

controlled with considerations for the uncertainty due to these assumptions.
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Fig. 1 Measured vs. predicted lateral movement of Burj
Khalifa [CTBUH Journal Paper']
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Fig. 2 Lateral displacement due to differential shortening
caused by un-even gravity loads
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Fig. 3 Simplified analysis models (5F, 10F) for evaluating
lateral displacement
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Fig. 4 Axial shortening vs. lateral displacement for simplified
model
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Fig. 5 Effect on lateral displacement of tilt angle on 5"
floor of 10 stories building
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Fig. 7 Effect on lateral displacement at top due to inclined
angle of each floor
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Fig. 8 Evaluation of lateral displacement on (N+1)-th floor
from that on N-th floor
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Fig. 9 Comparison of lateral displacement of conventional
analysis and construction sequence analysis
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