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o ABSTRACT O

Tall building construction has been rapidly increasing worldwide. It is creating impact on
innovative development of structural system for tall building. Recently, structural systems
like bracing, outrigger and belt truss providing great approach for improve the response of
tall buildings. The system of belt truss and outriggers has been used in many high building
around the world during the last few decades as one of the structural methods for
controlling excess displacements generated by lateral forces. It is important to minimize
structural and non-structural damages caused by small and medium lateral forces generated
by both wind and earthquakes. The belt truss and outriggers connect the external columns
of the building, while the outriggers connect the external columns with the central core,
thus the external columns abligate the core from by the outriggers. This research presents a
reference study and studies the effect of using belt truss and outriggers as lateral force
resisting system for high-rise concrete buildings subjected to earthquake load by
comparing storey displacements and storey drifts due to response spectrum analysis,
according to the seismic requirements of Lattakia city by performing a three dimensional
analysis (3D) using (ETABS2016) for a building of 40 storey subjected to earthquake
force. Storey displacements and storey drifts has been compared in five cases:

1. (MWBT): Model without belt truss and outriggers.

2. (MBTO0.25): Model with one belt truss and outriggers at the level (0.25H).

3. (MBTO0.5): Model with one belt truss and outriggers at the level (0.5H).

4. (MBTO0.75): Model with one belt truss and outriggers at the level (0.75H).

5. (MBTH): Model with one belt truss and outriggers at the level (H).
Storey drifts reduction in the building with belt truss and outriggers were (42.31%,
42.42%, 40.03%, 33.96%) respectively as compared to a model without any belt truss and
outrigger system (BWT), and the storey displacements reduction were (3.63%, 4.84%,
4.88%, 2.38%) respectively.

Keywords: High-rise concrete buildings, belt truss, outriggers, storey drifts, storey
displacements, shear forces.
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