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A comprehensive seismic hazard analysis and its application to Engineering design for the
Philippines have been performed. The technique has been also applied to the central Japan where
the seismic activity is considerably high. Overall work is summarized as follows:

In Chapter 1, the previous works concerning the seismic hazards of the Philippines are
reviewed. It is found out that the Philippines lacks comprehensive seismic hazard studies. For this
reason, the seismic design code in the country assumed a uniform seismicity coefficient for the
entire country. The assumption adapted the highest coefficient based on the US Uniform Building
Code's zone 4. Other seismic ground motion parameters that has not studied in the past were -
pointed out. Outline and scope of the study were discussed.

In Chapter 2, attenuation relationships for peak ground motion intensities were discussed.
Attenuation formula derived using the 118 components of modified strong motion records from
Japanese accelerograms. Multiple regression analysis was performed to formulate the peak ground
acceleration, peak ground velocity and effective ground acceleration attenuation formula.
Methodologies for the simulation of strong ground motion time histories were discussed.
Micozonation techniques for seismic hazards were presented. For this present study, microzonation
was done using the correlation of surface geology and Standard Penetration Test (SPT) blowcount
profiles. For each surface geology type, the representative ground motion amplification corrections
were calculated. These corrections were multiplied to the rock-surface level ground motion

intensities to get the equivalent intensities on soil surface.




In Chapter 3, the theoretical derivation of seismic hazard analysis was presented. Both the
time independent (stationary) and time dependent (non-stationary) hazard were discussed. The
hazard analysis model using Poisson process for hazards from seismogenic zones and fault sources
are discussed. The concept of non-stationary seismic hazard was introduced. Distribution models of
failure times for nonstationary seismic hazard applied was the Lognormal Distribution and
Brownian Passage Time models. The memoryless model Exponential Distribution was also
discussed. The unique property for each model was discussed.

Chapter 4 dealt with the data used for the seismic hazard analysis of the Philippines. In this
chapter, the historical earthquakes in the Philippines were presented. The historical earthquake
records in the country were found to be incomplete for lower magnitudes. Correction factors for
different magnitude ranges were determined and these factors were applied to the earthquake
frequencies to get the adjusted number of occurrences. Based on the historical earthquakes, seismic
source zoning to be used for the hazard analysis was done. A total of 27 seismogenic zones were
designated. Active faults in the country were compiled. Three rupture scenarios were assumed for
each fault and for each scenario, the expected earthquake magnitudes determined.

In Chapter 5, seismic hazard analysis for the land area of the Philippines was performed.
Seismic hazard intensities for peak ground acceleration, velocity and effective acceleréti_ons were
presented. The hazards were for annual exceedance levels of p_0=0.01 and p_0=0.002. Central
Luzon island and the eastern Mindanao Island was found to have the highest seismic hazards. High
seismicity in Central Luzon is due to the presence of Philippine Fault whereas the high seismicity
in Eastern Mindanao Island is due to both the Philippine Fault and Philippine Trench. Hazards for
the acceleration response spectra were also presented for periods T=0.20 sec. and T=1.0 sec. Review
of the present seismic 'design provisions in the Philippines was done. It was found out that
seismicity coefficient, Z, used in the current design code of the Philippines do not accurately
represent the variability of the seismicity for its various regions. The current design code assumes a
uniform seismicity for all areas in the country, which is inconsistent with the results from this work.

In Chapter 6, a comprehensive seismic hazard study for the three major cities in the
Philippines was done. The cities are Manila, Cebu, and Davao. This was done because of the high
vulnerability to seismic damage in these three highly urbanized cities. For each city, the peak
ground motion intensities were analyzed. Results showed that the capital city Manila has the
highest seismic hazard followed in order by Davao and Cebu. Hazard deaggration study for various
sources (i.e., seismogenic zones and fault sources) was presented. Result conclusively pointed out
that their respective seismogenic zone location has the highest hazard contribution except at
p_0=0.001 in Manila where the Marikina fault is the highest. Hazard-consistent magnitudes and
hypocentral distances for each city were determined. Based on these parameters, ground motion
time histories were simulated.

In Chapter 7, nonstationary hazard model was applied to determine the seismic hazards for

Central Japan region. Lognormal distribution and Brownian Passage Time models were applied to



calculate the hazards corresponding to 10¥% and 20¥% exceedance in 50 years. The hazard
contributions from historical earthquakes and active faults were considered. The active faults were
divided into two categories, the inland faults and offshore faults. Stationary hazard model (i.e.,
Exponential Distribution) was also used to calculate the seismic hazards and the results were
compared to the values obtained from nonstationary models. It was concluded that nonstationary
models gave higher values. Shizuoka Prefecture and eastern Aichi Prefecture have the highest
seismic hazard in the region. High seismic hazards in these areas are due to the presence of Tokai

and Tonankai faults.
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