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ABSTRACT

Earthquakes are one of nature’s greatest hazards to life. Sri Lanka is considered to be in an aseismic zone
away from major plate boundaries or any active faults. However, the first Earthquake hazard recorded on
14™ April 1615 in Colombo with 2000 deaths and destroying 200 houses. Since then, there have been
many seismic events in Sri Lanka and neighbouring areas which are small to moderate in magnitude of
which the trimmers were felt by the people in some of the regions in Sri Lanka. In addition, geologists
suspect that there is a formation of a new plate boundary dividing Indo-Australian plate. Moreover, there
is a possibility of occurrence of an intra-plate type earthquake within Indo-Australian plate (Eg.
Maharashtra earthquake in 1993).

Considering the above facts, there is a risk of occurrence of a small to moderate type earthquake in the
vicinity of Sri Lanka. Hence, it is high time to commence not only the design and detailing of the
buildings for seismic resistance but also the seismic assessment and retrofitting of the existing public
buildings , because almost all of the existing buildings in Sri Lanka have not been designed or detailed for
earthquake resistance.

However, detailed seismic performance assessments are new to Sri Lanka though most of the earthquakes
proven countries have already been reaping the benefits of such assessments considering in-situ
conditions of the buildings.

Therefore, it is intended to study the seismic performance of a medium rise building which is a reinforced
concrete framed building situated in Colombo, Sri Lanka. Pushover procedure given in ATC 40 and the
hinge parameters given in FEMA 356 guidelines were used to carry out the performance assessment.

One of the outcomes expected from this study is to check the applicability and importance of pushover
analysis for seismic assessments of a medium rise building having a large floor area incorporating all As-
built details and found that it is applicabie-andhrealistic resultsicambe obiained:

As per UBC world sgifi ,zoning, Sri Lanka-is;situated dn seismic zone 0. However, considering the
future seismic risk, thedigding was-assessed for seismic-Zone 1 ard 2A!

It was found from theistudy tharthetbuildingparfarmsiat Immediate Occupancy performance level for
serviceability eartl Ca=0.06, Cy=0.09 for serviceability
earthquake in seismic zone 2A(Ca=0.12, C\=0.18).In addition found that the building can safely
withstand a maximum ground motion having acceleration coefficients of C,=0.11 and C,=0.17
performing at Immediate Occupancy performance level.

Furthermore, it was observed that seismic performance of the building considered, can be improved
significantly in shorter direction than in longer direction by strengthening some of the critical elements.
The building performs well in shorter direction than in longer.

It was also found that pushover analysis helps to enhance the seismic resistance of a structure
significantly by identifying and strengthening the critical elements with a small amount of additional cost.
Finally, this analysis gives an indication of the integral seismic resistance of a reinforced concrete framed
structure although specifically not designed for seismic loading. The recommendations were also made
for proper seismic assessment and resistance verified from the study.

This study is to be continued to find out the significance of a 3D analysis compared to a 2D analysis with
respect to the accuracy of analysis results and time taken for the evaluation. Furthermore, the seismic
performance assessment of this building can be carried out with other software such as PERFORM 3D to
verify the analysis results obtained from SAP 2000.

Key words: Seismic assessment, Seismic evaluation, Performance based design, Non linear static analysis
and Pushover analysis.
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