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The abundant uncertainties associated with earthquakes and the consequent
Earthquake, damage to buildings make determining earthquake insurance premiums for
Insurance of buildings one of the most challenging types of insurance. This determination
Buildings against is influenced by multiple variables, particularly the seismic hazard level,
Earthquake, which is often overlooked. This study aims to evaluate the effect of seismic
) hazard levels on risk-based earthquake insurance premiums for buildings. A
Risk-based risk-based framework was established to calculate earthquake insurance
Insurance, premiums, incorporating seismic hazard curves and fragility curves as the two

main components. By defining the seismicity model of Tehran, integrating
active faults and historical seismicity, and performing a probabilistic seismic
Peak Ground hazard analysis, seismic hazard curves were derived for three hazard levels:
Acceleration low, medium, and high. To develop fragility curves at four performance
levels, five target buildings were subjected to incremental dynamic analysis
using 120 accelerograms. The resulting curves, fitted using a normal
distribution, enabled the calculation of 15 earthquake insurance premiums.
Results indicate that increasing the hazard level from low to medium and from
medium to high (corresponding to 50% and 40% increases in peak ground
acceleration, respectively) leads to 120% and 85% increases in the insurance
premiums. Overall, the findings suggest that for each increase in seismic
hazard level, expressed in terms of peak ground acceleration, earthquake
insurance premiums should rise by approximately 2.2 times. These results
highlight the significant error in guidelines that propose earthquake insurance
premiums independently of seismic hazard.
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