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This study aims to mitigate seismic risk of tall buildings in Bangkok with the following sub-
objectives: (1) develop appropriate design spectra for Bangkok by considering the effects of all
possible earthquake scenarios including distant large earthquakes and basin amplification, (2)
investigate the accuracy of the current response spectrum analysis (RSA) procedure widely
used by Thai engineers, and (3) if the RSA procedure is found to be unreliable, propose a more
accurate and safer analysis procedure to improve the design deficiency. To achieve the first
sub-objective, many recorded ground motions from large earthquake (Mw > 7.5) and long
distance (R > 700 km) were collected. The collected ground motions clearly show that the
Bangkok soil basin amplifies the earthquake ground motions significantly. Seismic hazard
deaggregation analyses for Bangkok and Metropolitan area in Bangkok basin were performed
for various ground motion parameters—peak ground acceleration (PGA), spectral acceleration
(SA) at 0.2s, 0.5s, 1.0s, 2.0s and 3.0s for 2% probability of exceedance in 50 years
(corresponding to 2,475-year return period). The seismic hazard in the central part of Bangkok
basin was found to be dominated by the effects of distant large earthquakes. Ten (10)
representative sites in Bangkok basin were selected, and representative ground motions at
each site were developed assuming a rock-like site condition. These ground motions were real
ground motions selected from similar earthquake scenarios in other countries and scaled such
that their average spectrum match with the 2,475-yr return period conditional mean spectrum at
various conditioning periods. These ground motions were then transformed into the motions at
the surface of Bangkok basin by using the deep Bangkok soil basin models developed by Dr.
Nakhorn Poovarodom and his team. Appropriate design spectra for Bangkok were finally

developed from the response spectra of these surface ground motions.
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For the second and third sub-objectives, many structural drawings of tall buildings in Bangkok
were collected to identify typical representatives, and four buildings were selected as case
studies including 12, 20, 31, and 39-story buildings. They were re-designed per the current RSA
procedure and then analysed by the nonlinear response history analysis (NLRHA) procedure to
obtained the most realistic and accurate structural responses. The results from NLRHA were
used as the referenced values for verifying the accuracy of the current RSA procedure. It was
found that the current RSA procedure under-estimates shear in walls and columns significantly.
This means that the current RSA procedure is unreliable and will result in unsafe design. An
improved analysis procedure called modified response spectrum analysis (MRSA) was
proposed, which is to be used for computing shear demands in walls and columns by assuming
that higher modes respond elastically. MRSA was applied and its results are in good agreement
with NLRHA. Results also show that the current RSA procedure can provide good estimates for
floor displacements and inter-story drifts. Although bending moments in wall computed and
designed by the RSA procedure are less than the NLRHA’s values, it is advisable and
economical to use bending moment demands from the current RSA procedure to design
bending strength as the resulting flexural yielding can be dealt with by ductile reinforcement
detailing where the inelastic strain is expected to be large. This study also proposes a novel
calculation technique to estimate the inelastic strain by using simple elastic analysis results.

The proposed MRSA method was found to provide good agreement with strain from NLRHA.
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