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Abstract of Thesis

Name (PRADHAN SUJAN)

Seismic Performance Evaluation of RC Frame Buildings Considering the In-Plane
Title and Out-of-Plane Performance of Masonry Infill Walls
(HFEEREDEIN - HAMERE A &7 5 RCEE O it FEVERERTAM)

Abstract of Thesis

This study aims to propose a method to evaluate the seismic performance of reinforced concrete (RC) frame
buildings with masonry infill walls more precisely by considering the possible out-of-plane collapse as well as
the in-plane contributions of the infill walls. The proposal significantly contributes to mitigate the possible
damages from earthquake disasters on this kind of structure particularly in developing countries. The present
thesis consists of 7 chapters as follows:

Chapter 1 introduces the background, objectives, and outline of the thesis along with the literature review on
previous researches focusing on the seismic behavior/performance of masonry infill walls.

Chapter 2 describes a study building, a typical residential RC frame building with brick masonry infill walls
in the capital city of Nepal, Kathmandu and the detailed onsite investigation results. The vibration
characteristics of the building with underlying soil and the construction material properties were clarified via
microtremor measurements and laboratory tests, respectively.

Chapter 3 describes the 3D analytical modelling of the study building. In particular, three analytical cases
were considered with different contributions of the infill: Case A completely neglecting the infill, Case B
considering only the weight of infill, and Case C considering the weight, stiffness and strength of infill. A safety
limit deformation of building was also defined based on the column deformability at shear failure for the
following seismic performance evaluation.

Chapter 4 describes the in-plane effects of the brick infill walls on the seismic performance of the building.
The elastic vibration characteristics of all analytical cases were compared with the microtremor measurement
results. It was found that the result from Case C had a good agreement with the observed one. The safety
performance of all analytical cases were evaluated considering the in-plane effects of the infill based on the
Japanese guidelines. Consequently, the safety performance was the highest for Case A, however, unrealistically
indicating that the masonry infill walls should be removed. Comparison between Cases B and C revealed that
the safety performance of Case C was the lowest clarifying the negative infill in-plane effects. Moreover, it was
found that the infill in-plane effects negatively/positively worked for medium-rise/low-rise buildings. However,
the above results were likely to be reliable without out-of-plane failure of the infill.

Chapter 5 describes the experimental investigation on the out-of-plane behavior/performance of a brick
masonry infill wall specimen via shaking table test. An evaluation method to estimate the out-of-plane
resistance of infill walls was proposed and verified through comparison with the test results.

Chapter 6 proposes a method to evaluate the effects of masonry infill walls on the seismic performance of RC
frame buildings considering biaxial seismic actions along the in-plane and out-of-plane directions. In this
proposal, the out-of-plane collapse of the infill was evaluated by comparing the out-of-plane resistance and
maximum response floor acceleration. Applying the proposed method to the study building, none of the infill
walls failed in the out-of-plane direction showing the reliability of the analysis results of Case C for the study
building. Additionally, from another analysis assuming infills with half-brick thickness, the out-of-plane
collapse occurred on the 224 to 4th floors; thus, the seismic performance of the building was completely different
from the case when only the in-plane effects of the infill were considered. This result concluded that the seismic
performance of RC frame buildings may be significantly altered due to the out-of-plane behavior/performance
of infill and it should be considered for accurate seismic performance evaluation of the buildings.

Chapter 7 summarizes the conclusions of this research and possible recommendations.
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