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ABSTRACT

Underground excavation and tunnel construction in densely populated
urban areas can lead to uneven surface settlements, which may cause
substantial damage to existing structures. To mitigate such risks, it is
essential to evaluate the load redistribution patterns in the load-bearing
elements of typical residential buildings. In this study, the responseof a 5 -
story reinforced concrete moment frame residential building was assessed
and compared under 12 different scenarios. The scenarios considered two
settlement profiles with maximum surface settlements of 90 mm and 230
mm, three building positions relative to the settlement profile, and two
angles between the tunnel axis and the main axes of the structure (0 and 45
degrees). By incrementally applying differential settlement to the columns,
changes in the axial force of the first-story columns and the formation
patterns of plastic hinges were investigated. According to the numerical
model findings, although the settlement profile with the maximum surface
settlement induced more significant variations in the axial forces of the
columns, but the location of the frame relative to the settlement profile also
had significant effects on the redistribution of internal forces. In all
scenarios, the columns subjected to the largest settlement experienced a
severe reduction in their compressive axial force. Furthermore, plastic
hinges initially formed predominantly at the ends of the beams connecting
the two adjacent columns with the largest differential settlement. The
number of plastic hinges reached its peak when the tunnel passed beneath
the central frame of the structure and aligned parallel to it.
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