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Abstract. Indonesia is not only known as an archipelago that is rich in 
natural resources but also known as a disaster-prone country. Because of 
its location in four major Eurasian, Indo-Australian, Pacific, and Philippine 
tectonic plates, natural disasters such as earthquakes, floods, landslides, 
volcanic eruptions, droughts, forest fires, and tsunamis often occur 
throughout the region. In 2006, a large earthquake shocked the densely 
populated Yogyakarta Province and its surrounding areas. This earthquake 
caused huge fatalities and damaged thousands of buildings and 
infrastructures. The Pacitan region is geographically close to Yogyakarta, 
and is located only 120 km from the epicenter of the quake. Therefore, 
awareness of disaster mitigation is a critical action in reducing disaster 
risks. In addition, the Pacitan Regency is a hilly and mountainous region 
covering a total area of 1,389.87 km. Its territory also includes karst 
regions and lowland areas. A preliminary research utilizing the HAZUS 
method was conducted for assessing the damage probability of residential 
houses at an earthquake-prone area of Pacitan sub-district. The indicative 
results show that the unreinforced masonry (URML) types are the most 
destructive followed by Wood, light frame (W1), reinforced masonry low-
rise (RM2L), and reinforced masonry mid-rise (RM2M) when applied 
across three scenarios of earthquake with magnitudes of 6, 6.5, and 7, 
respectively.   
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3 Research Methodology  
The location of the study is in Pacitan sub-district, which is the capital city of Pacitan, East 
Java, Indonesia. Pacitan Sub-district has the highest population of the district [18]. 
Moreover, based on the geological formation [19], Pacitan sub-district is in an alluvium 
(Qa) formation, which is dominated by sedimentary layers. Therefore this research is 
focused on this area. The main aim of this study is to estimate the probability of damage of 
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residential buildings subjected to an earthquake in Pacitan Sub-District by using the 
HAZUS method for preparedness and mitigation purposes. There is no precise damage 
assessment model that can be developed in Indonesia, especially one that can be applied to 
the Pacitan Sub-district. Given this reason, the HAZUS method was adopted and applied to 
this research to reduce the devastating effect of the earthquakes. 

The research plan begins with the collection of primary data and secondary data. The 
primary data is building inventory data collected by the purposive sampling method with a 
census track and generating the building footprint map. The secondary data are collected 
from GIS maps, satellite images, administrative data, ground motion, and seismic data. The 
demand spectrum is generated from Laurendeau et al [8] attenuation function [7] by using 
three hypothetical earthquake scenarios (6, 6.5, 7 Magnitudes). The yield and ultimate 
capacity values of building types are published in the HAZUS manual book. This research 
utilizes the quantitative approach to measure the damage probability using this method. It 
generates five scenarios levels, i.e., no damage, slight, moderate, extensive, and complete.��

 
4 Results and Discussion 
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5 Concluding remarks  
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Appendix 1 
 

Table A1. Building capacity curve - Low Code [6] 

W1 
Yield capacity Dy (in) 0.24 Ay (g) 0.2 

Ultimate Capacity Du (in) 4.32 Au (g) 0.6 

URML 
Yield Capacity Dy (in) 0.24 Ay (g) 0.2 

Ultimate Capacity Du (in) 2.4 Au (g) 0.4 

RM2L 
Yield Capacity Dy (in) 0.16 Ay (g) 0.133 

Ultimate Capacity Du (in) 1.6 Au (g) 0.267 

RM2M 
Yield Capacity Dy (in) 0.35 Ay (g) 0.111 

Ultimate Capacity Du (in) 2.31 Au (g) 0.222 
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