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ABSTRACT: A Mw 7.4 earthquake struck Palu, the capital city of Central Sulawesi, and its
surrounding areas on 28 September 2018. This earthquake triggered a series of catastrophic
disasters. Liquefaction occurring in many places led to massive damages. Following the earthquake, tsunamis up to 11 m high hit Palu bay and nearby coastal areas. This series of disasters
claimed a great number of lives and caused losses of properties in the greater Palu area. A
collaborative field investigation was performed to evaluate the earthquake impact. This paper
provides an overview of the seismological, geological, and geotechnical factors that contributed to the catastrophe. Results of field investigations post 2018 Palu earthquake are reported
in this manuscript with emphasize on the most devastated areas, namely Petobo, Sibalaya,
Jono Oge, and Balaroa. In general, ground movements at these sites due to the earthquake
were associated with multiple mechanisms, including liquefaction, landslide, lateral spreading,
and breakage of adjacent water channels

1 INTRODUCTION
Indonesia was hit by a series of earthquakes in 2018. This sequence included a noteworthy
event, a Mw 7.4 earthquake that struck Palu, the capital city of Central Sulawesi on 28 September 2018 at 18:02 local time. This event followed shortly after another significant earthquake in
Indonesia, the 2018 Lombok earthquake of Mw 6.4 that struck on 29 July. The 2018 Palu earthquake epicenter is associated with a section of Palu-Koro fault located in Donggala region
located about 80 km northward of Palu city (Figure 1). The earthquake focus is about 10 km
deep. Ground motion associated with this event was reported in Samarinda, Indonesia (±300
km west of the epicenter) as well as in Tawau, Malaysia (± 550 km northwest of the epicenter).
The 2018 Palu earthquake triggered a series of catastrophic disasters in the surrounding area.
Shortly after the quake, liquefaction was observed in many places leading to massive damages.
Within a few minutes after the main shock, tsunamis as high as 3 to 11 m hit Palu bay and nearby
coastal areas. Aside from damage induced by the tsunamis, liquefaction as well as other soil failures (e.g. land subsidence, slope failure, etc.) were considered as the main source of damage as
they claimed a great number of lives and caused losses of properties in the greater Palu area. In
general, catastrophic damages were reported in several locations, including Petobo, Balaroa, Jono
857

Figure 1. (a) The 2018 Palu earthquake epicenter location, (b) distribution of aftershocks, and (c) the
most devastated sites.

Oge, and Sibalaya. Balaroa is located very near to the Palu-Koro fault while the most recent field
investigation by the National Center for Earthquake Studies (PuSGeN) showed that the other 3
locations are situated adjacent to another secondary fault located to the east of Palu-Koro fault.
The 2018 Palu earthquake caused tremendous damage to buildings and infrastructure, and
total economic loss of approximately 920 million US$. According to the official report by The
National Agency for Disaster Management (BNPB) on 21 October 2018, the earthquake left
more than 2256 dead, 1309 missing, and over 220,000 people homeless.
A series of collaborative post-earthquake investigations was performed on 8 to 13 October 2018
and 13 to 18 November 2018 by PuSGeN, Ministry of Public Works and Housing, several
national research centers, Indonesian and foreign universities, and the Geotechnical Extreme
Events Reconnaissance (GEER) Association. This paper provides an overview of the seismological, geological, and geotechnical factors that contributed to the catastrophe. Results of a collaborative post-event reconnaissance are also reported in this manuscript with emphasis on the
most devastated areas, namely Petobo, Balaroa, Jono Oge, and Sibalaya. Besides having larger
affected areas compared to other affected locations in Palu, these sites show extreme geotechnical
features that to the authors’ knowledge have not been observed at this scale since the 1964 Turnagain Height Alaska event. Damage to the runway of the main airport in Palu is also described. In
addition, the response spectra associated with the recorded ground motions is compared with
response spectra based on the current Indonesian National Standard for Earthquake Resistance
Building Design SNI-1726:2012.
2 SEISMO-GEOLOGICAL ASPECTS
Sulawesi is a tectonically active region. According to Irsyam et al. (2010, 2017) 50 active-fault
segments are located within Sulawesi island. Additionally, Central Sulawesi, where Palu is
located, features a major structure, namely the Palu-Koro fault system. This fault system is a
sinistral strike-slip fault (i.e. horizontal fault striking) extending more than 300 km in the
NNW-SSE direction from the North Sulawesi trench passing through Palu bay. The southern
part of this fault system turns to the SE direction connecting to the Matano and Lawanopo
faults. The eastern part of these fault systems merges with Tolo trench. The activity of Palu-Koro fault system is indicated by different velocity magnitude in the northern and southern
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parts of this fault. According to the interpretation of geological offset, such as river offset, the
maximum slip-rate of Palu-Koro fault is estimated to be 58 mm/year (Daryono 2016). A
recent GPS study showed that the slip-rate of Palu-Koro fault is about 40 mm/year.
Paleoseismology studies along the Palu-Koro fault showed several previous earthquakes that
occurred in 1338, 1468, 1907, and 1909 (Daryono 2016). Catastrophic earthquakes associated
with Palu-Koro fault happened in 1907, 1909, 1937, and 2012. According to Abendanon (1917),
two consecutive 1907 and 1909 earthquakes caused damage along the Saluki to Donggala
region. He reported cracking as large as 7 km with uplift of 1 m. Trenching in Onu village on
Saluki segment indicated evidence of sinistral slip of 1.5 m and vertical slip of 1.5 m. In addition,
it was concluded that the latter earthquake was more destructive. Most residential buildings
that withstood the 1907 earthquake were destroyed by the subsequent 1909 earthquake. Daryono (2016) reported that the characteristics of the 1907 earthquake are identical to that of 2012
earthquake. A plausible recurrence interval for the Palu-Koro fault is estimated to be 130 years
(Daryono, 2016). In 2017, two main earthquakes were recorded along this fault.
Plains, denudation, and hills shape the morphology of the Palu area. The plains area, formed
by fluvial sedimentation, has smooth topography. The Palu area consists of alluvium and beach
deposits that are formed in Holocene period. This unit, composed of gravel, sand, mud, and coral
limestone, can be found in shallow river, delta, and sea environments. According to Soekamto
(1995), this unit is a young sediment thus the arranged layer has not experienced the complete
lithification or cementation processes. The Palu depression area is filled by mostly clay, silt, and
sand as alluvial deposits. The composition of gravel is granitic fragment to the northwest. The
west escarpment to the north consists of granite and granodiorite units, and to the south consists
of schist-phyllitic units. The east escarpment consists of molasses (Pramuwijoyo et al. 1997).

3 GROUND MOTION, SURFACE RUPTURE, TSUNAMI, AND ASSOCIATED
STRUCTURAL DAMAGES
The ground motions of the 2018 Palu earthquake were recorded by Japan International
Cooperation Agency (JICA) – Indonesian Agency for Meteorology, Climatology, and Geophysics (BMKG) station in Palu (Figure 2). Seismometer records in the E-W, N-S, and U-D
directions showed the maximum acceleration of 281 gal (MMI VII), 203 gal (MMI VII), and
335 gal (MMI VIII), respectively.

Figure 2.

Ground motion due to the 2018 Palu earthquake recorded by JICA-BMKG.
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Figure 3.

Ground motion response spectra based on SNI 1726: 2012 and recorded spectra in Palu.

Figure 4.

Offset rupture in (a) Donggala Kodi village, Palu and (b) West Dolo, Sigi (Irsyam et al. 2018).

Figure 3 presents ground motion response spectra (MCER), the corresponding design
response spectra developed using Indonesian National Standard (SNI 1726: 2012), and spectra
based on recorded motion in Palu JICA-BMKG station. In general, the design response spectra always envelopes the recorded UD spectra in all period. For the recorded EW and NS
spectra, design response spectra of SNI envelopes the recorded spectra very well under period
of 2 seconds. At period 2 seconds to 3.5 seconds, the design response spectra generally underestimates the recorded EW and NS spectra. This high spectral acceleration value is attributed
to the effect of near-fault in the fault normal component EW. It may also be attributed by the
presence of a thick sedimentary layer that amplifies long period of seismic wave as Palu has
more than 100 m of sedimentary layer.
According to post-earthquake field survey, rupture horizontal offsets as large as 4 m – 6 m
and vertical offset up to 30 cm – 50 cm were observed, running through Palu city from the
south to the north (Figure 4). The rupture went into the sea in the Palu bay. It could be
observed again on the ground in Labuan Salumbone, Tawaeli, Donggala, Central Sulawesi,
with offset less than 1 m. This surface deformation pattern was consistent with satellite image
analysis result. Data analysis from satellite images suggested a maximum coseismic surface
deformation of 5 m, in the direction that is consistent with the sinistral slip characteristic of
Palu-Koro fault in Palu city.
Two main tsunami surges were reported following the 2018 Palu earthquake. The second
surge was the bigger and pushed up to 400 m inland. It is believed that the source of the tsunami
had to be very close to the shoreline because of the short lag between the inception of the earthquake and the arrival of the high wave. The lag was reported to be less than 3 minutes. Bathymetric study indicated that the seabed experienced horizontal movement to the north that was
accompanied by subsidence (Amos 2018). This seafloor landslide is one of the most probable
sources of tsunami. Another source possibility is an upwards thrust of the seafloor in an area
where the strike-slip fault splits into diverging tracks. The simultaneous movement on these
860

Figure 5. Grain size distributions of soils from various locations in Palu and Tsuchida (1970) liqueﬁable
soil boundaries.

tracks might have compressed the crust in between. At the time of writing, a comprehensive
bathymetric investigation is being conducted to confirm the hypothesis of tsunami source.
Structural damages, including bridges, building, port, and coastal facilities, were observed
after the 2018 Palu earthquake. It has been reported that in the central area of Palu only
4-story or higher buildings collapsed while the other adjacent shorter buildings were still intact.
This condition may be attributed to seismic waves that were dominated by mid to long period
waves. These waves are generally more damaging to higher buildings than the shorter buildings.
Thus, in general, the 2018 Palu earthquake resulted in resonance for higher building. In addition, the presence of a thick sedimentary layer in Palu may amplify long period seismic waves.
It was also observed that failures in some of high-rise buildings were mostly attributed to
inappropriate design, including unsuitable foundation, bad construction implementation, and
low-grade construction material.

Figure 6.

Petobo after the 2018 Palu earthquake (Bessette-Kirton et al. 2018).
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Figure 7.

General ground movement in Petobo due to the 2018 Palu earthquake (Irsyam et al. 2018).

4 GEOTECHNICAL ASPECTS
4.1 Petobo and airport runway
Petobo and the main airport of Palu, Mutiara SIS Al-Jufrie, were affected by the 2018 Palu
earthquake. Petobo, located about 7.2 km from the Palu-Koro fault, is generally a residential
area surrounded by farm and it is about 1 km to the south of the main airport (Figure 1). Soil
in vestigation performed in between Petobo and the airport showed that the first 10-m soil
below the ground comprises potential liquefiable layers of interbedded loose brown gravelly
sand with thinner medium dense silty gravel. These potential liquefiable layers are underlain
by more competent layers, namely stiff sandy silt, medium dense gravel with sand, and
medium dense to dense clayey sand. Another soil investigation in Petobo area identified layers
with high liquefaction potential of more than 15 m formed by coarse sand and gravel interbedded with fine sand having water table as shallow as 1.5 m – 4 m below the ground surface
based on interview with local people. The possible liquefied layer was approximately 10 m to
15 m below ground level. Furthermore, comparison on grain size distribution of Petobo soil
and Tsuchida (1970) criteria for liquefiable soils shows that Petobo soil falls within the most
liquefiable soil boundary as presented in Figure 5. Grain size distributions for soils from other
locations, such as airport area, Sibalaya, and Jono Oge, are also shown in the figure.
After the 2018 Palu earthquake, as large as 181.2 Ha within Petobo was damaged leaving
1920 residential building translated or collapsed (Figure 6). In the east, Petobo was bounded
by an irrigation water channel for agricultural activities surrounding the area. Many modern

Figure 8. (a) Cracked irrigation channel and collapse levee, (b) lateral spreading due to sand boiling in
the eastern Petobo, and (c) water ponding observed in the western Petobo.
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Figure 9.

Damaged airport runway associated with the 2018 Palu earthquake.

housing complexes were in the middle and western parts of Petobo. The eastern part of
Petobo was a village settlement. Petobo has a surface slope ranging from 0% to 12% with average of 2.4% declining to the south.
Ground movement induced by the 2018 Palu earthquake in Petobo is illustrated in Figure 7.
In general, the existence of potential liquefiable soil layers in this area is jeopardized with several
factors, namely strong shaking, high water table, collapse channel levees, and confined aquifer
possibly located underground. These combined factors finally led to a massive catastrophic
ground movement during the earthquake that was manifested in flow liquefaction and lateral
spreading phenomenon. Liquefaction is believed to be the cause of most buildings sinking into
the ground due to immediate bearing capacity loss. The water rushing out from the damaged
levee and possibly from aquifer were believed to push the ground and respective buildings to
lower areas. Ground was generally shifted from the east to the west-southwest and the buildings
translated between 0.4 km to 1.2 km. The directional movement interpreted by Bessette-Kirton
et al. (2018) is shown in Figure 6. During ground movement near the toe, the soil flowed faster
at the rear side thus overlapping the front soil 5 times before it stopped at the west tip of the
affected area. At this tip, the ground seemed to have heaved between 8 to 10 m from the original ground level. The affected depth is expected to reach deeper than 10 m based on liquefiable soil thickness identified through the latest soil investigation near Petobo.
Figure 8 a shows the cracked irrigation water channel and the corresponding broken levee
in the eastern part of Petobo. Traces of sand blows were identified at the channel base indicating liquefaction that eventually triggered lateral spreading at the base. Evidence of sand boiling were also found nearby the levee indicating that, during ground shaking, water pressure
greatly increased and gushed out above the ground. It was reported that the water also carried
debris resembling black soot and the process was accompanied by explosion-like noises. liquefaction immediately occured after that. In addition, the tidal gate was also damaged which
caused the water to rush out or seep into the ground. Differential displacement of the levee
was attributed to coupled impacts of ground settlement and movement in the area.
Evidence of lateral spreading is obviously observed in the eastern Petobo area near the water
channel (Figure 8 b). Soil below the eastern tip moved to the west-southwest direction and
started to push the adjacent soil ahead of the front of the movement. This progressive movement led the surface to heave and form failure cracks perpendicular to the movement direction.
The mechanism rapidly occurred and repeated down the slope in the south-southwest direction.
Since liquefaction introduced ground softening, the ground movement resembled flow liquefaction that carried or buried any objects were encountered in front of it. This movement kept on
flowing until soil and carried objects accumulated at the toe of the slope at the western tip.
863

Figure 10. Sibalaya after the 2018 Palu earthquake (BNPB 2018).

Several water ponding spots were observed in the western Petobo (Figure 8 c). At adjacent
location, clean water perching out to the surface from the ground was seen and it strongly
suggested that a confined aquifer was the source of the ponding. The water flowed from the
exit hole to lower elevations and formed several ponding spots within the site. Some water
flowed as streams to unobstructed surface areas in the southeast side. It should be noted that
it is common that personal tube or artesian wells are constructed to access aquifer for fulfilling
domestic water needs in Palu. In addition, the construction of these wells inevitably punctured
through the aquifer zone causing the surrounding soil remains fully saturated. However, at
the time of writing, a comprehensive site investigation is being conducted to confirm the
hypothesis of confined aquifer existence. It also worth to note that the presence of clay shale
was observed on site. The clay shale layers were interbedded with sand remnants and were
scattered all over the area. The water above clay shale layer could act as a lubricant led to soil
layer flowing faster in a large displacement without resistance.
Both ends of the runway of Mutiara SIS Al-Jufrie airport were damaged due to the 2018
Palu earthquake (Figure 9). At the south runway tip, pavement cracks were scattered in an estimated area of 200 m x 49 m. The major crack was about 250 m long, 25 cm wide, and 40 cm
deep and ran nearly parallel to the runway centerline. The ground surrounding the south
runway end also experienced cracking. Ground cracks in this area had widths as high as 50 cm
and differential settlement up to 50 cm. In general, ground cracks propagated in northwest direction and were clearly merged at a point in the west. At this point, soil investigation showed

Figure 11. Ground movement mechanism in Sibalaya (Irsyam et al. 2018).
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Figure 12. Sibalaya condition after the 2018 earthquake: (a-b) broken water gate and culvert box, (c) ±
8 m high eroded soil, and (d) shallow lateral spreading with soil block pattern overlying the farm ﬁeld.

that the first 10-m soil below the ground was comprised of potentially liquefiable layers of interbedded loose brown gravelly sand with thinner medium dense silty gravel. This soil condition is
the least competent among the other soil condition within the southern end of the runway. The
direction of ground movement in the runway area that was different from that of Petobo area
indicated that they may have experienced independent soil movement phenomena.
4.2 Sibalaya
Part of Sibalaya village, located about 30 km to the south of Palu city, has been destroyed by
the 2018 earthquake (Figure 1). The main access to this village from Palu is Poros PaluKulawi road (Figure 10). The Sibalaya area is mainly farm fields supplied with a main irrigation channel located in the east of Poros Palu-Kulawi road. Prior to the earthquake, about
2-m deep water flowed in this channel from the south to the north. After the quake, approximately 52.98 Ha of the village, including 125 houses, farm land, the irrigation channel, and a
football field, was severely damaged. Even, a 500-m section of the main road and the adjacent
residential buildings were displaced more than 300 m to the west.
The ground movement mechanism in Sibalaya during the earthquake is illustrated in
Figure 11. In general, it is similar to that of Petobo, which includes liquefaction and lateral
spreading. The soil within the area, including below the main road, experienced liquefaction
during the earthquake. As the liquefaction continuously occurred, the crack of the ground surface propagated. Trees were shifted from their initial position. Water in the irrigation channel
rose due to sand boiling. Heavy water stream broke the water gate, box culvert, and the levee
(Figure 12 a - b). Subsequently, water rushed out from the channel, was diverted to the west,
and eroded the surrounding soil (Figure 10). Excess pore pressure increased in the layer, separated the layers, making the layers freely move. In addition, the wet fine material acted as a
lubricant to move the soil mass as the ground was being washed out by the rushing water. Since
the near surface layers moved faster than the deeper layers, they overlaid the deeper layers, and
covered the original surface in the west part. Consequently, a series of village houses, including
part of the main road, moved about 300 m to 600 m from the original location (Figure 10).
Some houses that floated during the liquefaction flow were still in good condition. Nevertheless,
residents who ran out from their houses sank into the mud flow and lost their lives.
Ground movement in Sibalaya had a unique feature in which shallow lateral spread shifted
the ground in the east to overlap the ground in the west. The observed lateral spread showed a
specific pattern of soil blocks similar to a set of standing stacked cards as can be seen in
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Figure 13. Jono Oge village and surrounding villages after Palu earthquake (Bessette-Kirton et al. 2018).

Figure 14. (a) Crack at the base of water channel, (b) water gate failure, (c) lateral spreading near the
water channel, and (d) ﬂow channel due to water rushed out.

Figure 12 d. One of the possibilities that excessive ground displacement occurred in Sibalaya
is due to the development of water-film induced flow as stated in the void redistribution
theory (Boulanger and Truman 1996, Kokusho 1999). During earthquake, pore water flows
upward but cannot permeate clay/silt. Thus, water remains below this less pervious layer and
forms a water film/in between soil layers. As there is no friction or shear strength in the water
film, the overlying soil layer can move downward freely. Water-film induced flow is possible if
the less pervious layer extends sufficiently in the horizontal direction. A less permeable layer
underlain by sand was identified within the soil stratification in the east part of the affected
area. It is believed that water-film could have formed in between these layers.
Sand boiling traces were scattered in some locations. They might be eliminated due to the
mudflow that occurred in the event. However, at the displaced area, traces of sand could be
observed underneath the lateral spreading area. It showed that at the early stage prior to the
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breaching of the levee, liquefaction had occurred within the area. It was also strongly believed
that water had been seeping into the soil through infiltration from the lining joints or base
cracks for quite some time prior to the earthquake. This infiltration caused full saturation of
the soil which is one key factor triggering liquefaction. The ground movement started from
the east tip of affected area that bounded by the irrigation channel as can be seen in
Figure 10.
4.3 Jono Oge
Jono Oge village, located about 12 km to the southeast of Palu city, was damaged by the
2018 Palu earthquake (Figure 1). The earthquake-affected area was about 209.5 Ha and
located 6.7 km to the east of the Palu-Koro fault (Figure 13). BNPB reported that there
were 496 houses lost due to the earthquake. The houses were mainly built sideways of Poros
Palu-Palolo road. Along this main road, land is used for paddy or corn farms. At the eastern end of the affected area, there was an active irrigation channel with a water source from
a river prior to the earthquake.
During the earthquake, liquefaction occurred and led to crack propagating from north to
south parallel to the irrigation channel. Crack propagation at the water channel base was
attributed to lateral spreading due to liquefaction underground (Figure 14 a and b). Sand
blows were observed everywhere in the channel as confirmed by eye witnesses. Afterward,
the water gate and levee collapsed leading to water contaminated with mud and sediments
gushing out of the channel (Figure 14 c). It was observed that the channel was broken in 3
locations. The water and mud flowed rapidly and was accompanied with ground movement
displacing and destroying any blockage ahead. At some point, this flow was impeded by a
700-m section of Poros Palu-Palolo road. The blocked flow was accumulated and lifted the
section up to about 5 m high until it drifted the section to the west. The trace of the mass
flow has created a flow channel as seen in Figure 14 d. Due to the ground movement, the

Figure 15. Lolu village: (a) damage in gas station, (b) lumps of sand due to sand boiling, and (c) shifted
housing complex.

Figure 16. Observation in Balaroa: (a) misaligned road and (b) houses nearby the fault line.
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buildings, trees, and crops were shifted about 300 m to 700 m and the flow extended to 3.2
km from the eastern end of the affected area. It was also observed from the damaged houses
that the mud flow lines left on the wall were ranging from 1 m to 2 m high. Aside from the
irrigation channel failure, it was also believed that due to seismic loading, the ground in the
entire area of Jono Oge started to liquefy and lost its bearing capacity. Thus, the surrounding village settled.
In the eastern tip of Jono Oge, less permeable clay layer was observed above sand layer.
Currently, field and laboratory investigations are being conducted to verify whether waterfilm may develop or not between these layers.
Some parts of Lolu village, a neighbor area to the north of Jono Oge, experienced damage due
to the earthquake. Although this area experienced liquefaction, it was believed that the ground
movement was also attributed to a fault shifting associated to another smaller fault segment
located to the east of Palu-Koro fault. In Lolu village, cracks perpendicular to Poros Palu- Palolo
road and misaligned stretches were clearly observed. During ground shaking, it was reported that
the ground cracks alternatingly opened and closed. Some people fell into the ground opening and
sunk into the liquefied soil. The notorious damage occurred in a gas station, located about 1 km
to the north of the 700-m broken section of Poros Palu-Palolo road (Figures 13 and 15 a). A
large crack and traces of sand boiling could be identified at the back of this gas station
(Figure 15 b). Soil investigation near the gas station showed a 1-m near surface clay layer that
was overlain by layer consisting of sand to fine silty sand. Liquefaction was identified from
depth of 1.75 m below ground level, in which collapsed saturated coarse sand was found.
A part of the housing complex, located about 200 m to the West of the damaged gas station,
was translated about 100 m from the original position (Figure 15 c). An identified ground rupture pattern may also be attributed to the movement of fault segment located to the east of
Palu-Koro fault. Lateral spreading along the fault line was clearly observed in this area while
most of the houses settled due to liquefaction. Accumulated large size sand boiling lumps were
seen in the west end of the shifted complex.
4.4 Balaroa
Balaroa, positioned in the western part of Palu city, shattered after the 2018 Palu earthquake
strike (Figure 1). The area was mainly comprised of residential buildings and village houses.
As reported by BNPB, the affected area is approximately 40 Ha including 1357 houses damaged by the earthquake. This area is bounded by Gunung Gawalise road at the crest in the
west part and Manggis street at the east end. The eastern end of the affected area is less than 1
km to the west of Palu-Koro fault.
The ground movement mechanism of eastern part of Balaroa was associated with the movement and shaking of the fault. It was reported that the failure initiated from the slope toe.
Evidence of ground rupture attributed to fault movement was observed near the toe showing
a horizontal shear displacement of approximately 5 m. In Cemara street, located about 200 m
northeast of the toe, building and roads were horizontally shifted side by side (Figure 16 a). In
Figure 16 b, both houses shifted in the opposite direction. Generally, the buildings located
along and on the fault rupture line were damaged while others offset from the fault were still
intact or experienced minor damage only. Irsyam et al. 2018 describes ground movement
mechanisms in Balaroa in greater detail.

5 CONCLUDING REMARKS
Collaborative field investigation was conducted to evaluate the earthquake rupture offset, tsunami, and geotechnical impact of the 2018 Palu earthquake. The rupture offset was found to
have as large as 4 – 6 m of sinistral offset and about half a meter vertical offset. The geotechnical aspects observed after the earthquake are mainly related to liquefaction, lateral spreading, landslide, and fault movement-induced ground failure.
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Catastrophic damages were reported in several locations, including extreme cases in
Petobo, Balaroa, Jono Oge, and Sibalaya. In general, the main cause was attributed to liquefaction. At the time of writing, comprehensive field and lab tests are being conducted to support further analysis.
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