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1 Abstract 

The earthquake near Palu, Sulawesi (Indonesia) on September 28, 2018 with a magnitude of M7.4 was caused 
by a shallow strike-slip of Palu-Koro fault. The earthquake and the subsequent tsunami have caused the 
collapse of the Ponulele Bridge (Palu IV Bridge). The steel box bowstring arch bridge was located near-fault 
regions (within 1,5 km from fault line) that have not been identified during the design process. This bridge may 
have been damaged by the presence of fling-step pulses in the near-fault pulse-type ground motions that 
increases the damaging potential of such ground motions. This paper presents the failure simulation of the 
bridge subjected to the near fault pulse type time history with spatial variation ground motions applied on 
multiple bridge supports. From the simulation, it is concluded that the near fault effects and the spatial 
variation of the ground motion have increased significantly the seismic demand on the bridge. This increase 
causes the failure in the anchorage of the bridge bearing system. 
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2 Introduction 

A magnitude of M7.4 earthquake hit the city of Palu 
and Donggala in Central Sulawesi, Indonesia on 
September 28, 2018. The earthquake had caused 
relatively large infrastructure damage. It was then 
followed a few minutes later by a 4 – 7 m high 
tsunami waves. The earthquake and the 
subsequent tsunami had caused the collapse of the 
Ponulele Bridge (Palu IV Bridge). The collapse of this 
bridge may have been caused by a combination 
effect of horizontal and vertical near-field 
earthquake, and also tsunami waves [1]. The 

purpose of this study is to simulate the effect of 
near-fault ground motion on Palu IV bridge. 

Figure 1. Palu IV bridge under construction 
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