M-8.1 EARTHQUAKE
87KM SW OF PIJIJIAPAN, MEXICO

EXACT LOCATION: 15.068°N 93.715°W | DEPTH: 69.7KM
SEPTEMBER 7, 2017 @ 11:49 PST
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THE 2017 CHIAPAS MEXICO EARTHQUAKE

This offshore earthquake was a magnitude-8.1 event at a depth of 70 km. The event occurred at
11:49 PM local time on 7 September 2017, 87 km southwest of Pijijiapan, Mexico. At time of this
writing, more than 90 deaths have been confirmed, however many people are still unaccounted and
the number of fatalities can rise significantly.
Many buildings have suffered damage and or collapsed in the Oaxaca, Chiapas and Tabasco federal
districts. The event was felt as far as Mexico City and Guatemala City. It is estimated that more than
50 million people felt this earthquake and nearly two million homes lost electricity or water.
The M-8.1 earthquake occurred close to the subduction of the Cocos plate beneath Central America
at the Middle America Trench. The location, depth and normal-faulting mechanism of this earthquake
indicate that it is likely an intraplate event within the Cocos slab. In the past 100 years, eight other
M-7+ earthquakes have occurred within 250 km of the hypocenter of this earthquake; see Figure
1. The 2012 M-7.4 earthquake offshore near Guatemala resulted in an estimated 50 fatalities and
more than 150 injuries and caused significant damage. The 1931 M-7.8 and 1980 Oaxaca M-7.0
earthquakes resulted in 114 and 300 fatalities. The M-5.1 earthquakes of 14 June 2017 and M-6.8
earthquake of 22 June 2017 are the most recent events in this area.

Figure 1. Seismicity of the region

The main shock is classified as having an intensity (MMI) of IX, which is considered violent; see
Figure 2. This was the second largest earthquake in the history of Mexico and was followed by a
number of large aftershocks; see Figure 3.

Figure 2. Intensity map

Figure 3. 2017 Chiapas Earthquake and its aftershocks

As shown in Table 1, a number of cities with moderate population numbers were exposed to shaking
intensity of MMI VIII.
City

Population

San Francisco del Mar Viejo
San Francisco Ixhuatan
San Mateo del Mar
Colonia Juarez
San Luqueno
Doctor Belisario Dominguez (La Barra)

4000
6000
5000
3000
1000
1000

MMI
VIII
VIII
VIII
VIII
VIII
VIII

Table 1. Population exposure comparison for the 2010 and 2011 events

The number of fatalities is less than what can be expected from such a large event. This is in part
due to the earthquake being offshore and not near population centers. However, much credit is due
to the Mexico’s seismic alert system (CIRES) implemented after the disastrous 1985 Mexico City
earthquake, which killed at least 5,000 people in collapsed buildings. The system relies on sensors
placed along the country’s Pacific coast and allowed residents to make it out of their residences
and to the street. Such a system has also been implemented in Japan and is under consideration in
California.
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REPORTED DAMAGE

Officials report many structures in the
three affected districts were damaged.
As seen in Figure 4, many houses and
residential units were damaged or
collapsed. The out-of-plane failure of
unreinforced masonry walls observed
in the past earthquakes also is noted
here. The damage was not limited to
houses as schools, hospitals, hotels and
commercial buildings also were severely
Figure 4. Damage to homes in Oaxaca
damaged or collapsed; see Figure 5
and Figure 6. Irregular structural configuration and lack of ductile detailing likely contributed to some
of the failures. For the buildings that did not experience extensive damage, there was nonstructural
damage; see Figure 7. Damage also extended to Guatemala, where infrastructure damage was
reported in Antigua, the onetime colonial capital of Guatemala and a designated UNESCO World
Heritage site. In Mexico City 700 km away, buildings and iconic monuments swayed and there was
damage to glass doors at the airport; see Figure 8. In Juchitan, a city of more than 70,000 people in
Oaxaca, the 19th-century city hall (Palacio Municipal) partially collapsed; see Figure 9.

Figure 5. Collapsed hotel

Figure 7. Fallen ceiling damage

Figure 6. Collapsed commercial building

Figure 8. Shattered glass at the airport

Figure 9. Juchitan City Hall

Before

After

Shortly after the earthquake, an engineering team from Miyamoto International was in contact with
local authorities and people on the ground to assess the situation and provide assistance.
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Miyamoto International is a global earthquake + structural engineering
and project management company providing critical services that sustain
industries and safeguard communities around the world.
We are experts in high-performance engineering that reduces lifecycle
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costs and produces a positive net impact on a structure’s operation.
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We assess the performance of structures to identify specific vulnerabilities,
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and prioritize solutions that limit business interruption and reduce
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property damage.
Built on decades of earthquake and structural engineering experience in the
field, our expertise supports how clients address the economic, political,
social, sustainability and resiliency challenges in earthquake risk reduction
and post-disaster recovery and reconstruction.
Miyamoto offices are strategically located worldwide in earthquake-hazard
regions to positively impact economies and save lives.
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make the world a better, safer place.
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