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ABSTRACT

Due to the limitation of land in the capitals with the increase of population, buildings are often
built close to each other. In most cases, these buildings are separated without any structural
connections or are connected only at the ground level. Accordingly, the seismic behavior of sky
bridges linking two adjacent steel buildings is theoretically evaluated via numerous three-
dimensional analyses. While the study focuses on the earthquake effects on internal forces
induced in the bridge itself, the effects of the link presence on the global performance of the
two buildings are also briefly addressed. About 300 three-dimensional models of the building
and connecting bridge are developed and analysed using the response spectrum method. These
models consider various controlling parameters such as bridge span, elevation, and end
conditions; relative stiffness of the two buildings; as well as direction of ground motion
excitation with respect to bridge axis. Results showed that the connections of the linking bridge
have a significant effect on the overall dynamic response of the bridge in both longitudinal and
transverse directions. Also, the linking bridge itself was found to be significantly affected, with
varying of the buildings stiffness and it is direction of inertia.

Keywords: Sky-bridge - Adjacent buildings - Seismic excitation - Response spectrum analysis
- Parametric study
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ABBREVIATIONS AND SYMBOLS

F: Force of Inertia

m: Mass of the structure

a: Acceleration due to gravity
S: Soil-factor

Y. Response-factor

e T1: Building fundamental-period

e Ct: Coefficient related to the structural system and material
e Fy: Minimum yield-stress

e Fye: Effective yield-stress

e Fu: Minimum tensile-stress

e Fue: Effective tensile-stress

e V: Poisson-ratio
A: Thermal expansion coefficient
E: Elasticity Modulus
e G: Modulus of Shear
A: Building with fixed dimensions
B: Building with variable dimensions
e H: Building height above foundation level
e h: Sky-bridge level
e S: Sky-bridge span
o EQx: Earthquake in X-direction
e EQy: Earthquake in Y-direction
¢ MAF: Main girder maximum axial load
e MSF: Main girder maximum shear load
e Case I: Identical buildings
e Case Il: longitudinal inertia of building B = 3 of building A
e Case Ill: Transverse inertia of building B = 3 of building A
e Case IV: Longitudinal inertia of building B =5 of building A
e Case V: Transverse inertia of building B = 5 of building A

e Sub-case a: Connection between B and sky-bridge is a hinged



