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Reconnaissance Report of the May 28, 2009 

Honduras Earthquake, M 7.3  
 

 

A team sponsored by the Earthquake Engineering Research Institute (EERI) and the 

Geoengineering Extreme Event Reconnaissance (GEER) Association carried out a field 

investigation in conjunction with Honduran colleagues from June 18-23 to document effects of 

the May 28 earthquake. The EERI-GEER team was invited by Mr. Marco Sandoval, Executive 

Director of the Comisión Ejecutiva Valle de Sula (CEVS). Mr. Sandoval sent a team of engineers 

to accompany the EERI-GEER team. The team included experts in structural, geotechnical 

engineering, as well as in disaster response and recovery. The investigators were supported by 

EERI: Abdeldjelil Belarbi and GEER: Ronaldo Luna and Kermit Applegate, all from Missouri 

S&T, Rolla. The CEVS team consisted of Humberto Calderon, Osvaldo Rivera, and Luis Alonso 

Lopez. Observations of other individuals who visited the earthquake-affected region have also 

been incorporated in this report. This material is based upon work supported by the National 

Science Foundation through the GeoEnvironmental Engineering and GeoHazards Mitigation 

Program under Grant No. CMMI-0825734.  Any opinions, findings, and conclusions or 

recommendations expressed in this material are those of the authors and do not necessarily 

reflect the views of the NSF.  The GEER Association is made possible by the vision and support 

of the NSF Geoenvironmental Engineering and GeoHazards Mitigation Program Directors: Dr. 

Richard Fragaszy and the late Dr. Cliff Astill.  GEER members also donate their time, talent, 

and resources to collect time-sensitive field observations of the effects of earthquakes. The EERI 

efforts were supported through the Learning From Earthquakes (LFE) program which is also 

funded by the National Science Foundation. 

 

 

Introduction  

 

An earthquake of magnitude M 7.3 struck the Atlantic coast of Honduras on May 28, 2009.  The 

epicenter was located 63 km north of Roatán (Bahía Islands) and 125 km NNE of La Ceiba.  

This has been the strongest earthquake felt in Honduras in the past 3 decades.  The earthquake 

event and aftershocks were felt in Honduras, Belize, Nicaragua, El Salvador and Guatemala.  

Several smaller events followed the main event, such as the June 8
th
 and 15

th
 events with 

magnitudes 5.4 and 4.8, respectively.  The earthquake event was of significant magnitude and 

with limited consequences.  At least 7 people were killed and 40 injured with damage to more 

than 150 buildings.  Some of the countryôs major infrastructure, such as port terminals, bridges 

and levees were seriously damaged.  The following sections address the seismological setting, 

geotechnical and structural aspects and the socio-economic impact.  Several GoogleEarth .kmz 

files complement this report, which contain GPS tracks, waypoints, and additional photographs 

for every day of the reconnaissance effort.  They can be accessed at the following website:  

http://www.geerassociation.org/Post_EQ_Reports.html. 

 

  

http://www.geerassociation.org/Post_EQ_Reports.html
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1. Tectonic Setting and Seismological Records 

 

According to the USGS interpretation of the seismological data the location and focal 

mechanism of the Honduras earthquake of May 28, 2009, imply that the shock occurred as the 

result of left-lateral strike-slip faulting.  This event was located on the Swan Islands Transform 

Fault, a segment of the boundary between the North America and Caribbean plates.  It has been 

estimated that in this region the plate boundary has a 20 mm/yr slip.  (USGS, 2009) 

 

The North America/Caribbean plate boundary has generated strong earthquakes before, thirty 

three years ago the 1976 Guatemala earthquake, M 7.5, produced more than 23,000 fatalities.  

The 1976 earthquake occurred on the Motagua fault, a segment of the plate boundary that lies 

about 400 kilometers southwest of the 2009 Honduras offshore hypocenter. 
 

 

 

Figure 1 ï Tectonic Setting (USGS (2009) 
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Figure 2 ï Epicentral Region (USGS, 2009) 
 

 

The seismological records in Honduras are scarce.  A recent station was installed by the USGS in 

Tegucigalpa, the capital city.  The record from this station is more than 310 km away from the 

epicenter.  Another seismograph has been in operation for some time now at the El Cajon dam 

site about 260 km away from the epicenter.  Both seismograph instruments recorded data and 

preliminary review indicates low quality records.  The few stations that have been installed are 

monitored and supported by the INETER from Nicaragua.  Additionally, three accelerographs 

are also installed at the dam at the base and other two within the concrete structure, the records 

were obtained from Rolando Rodriguez, dam safety engineer.     

 

  



4 

 

2. Geotechnical Aspects 

 

Local Site Effects 

 

The seismic event produced strong ground motion throughout the region, but its effects were 

amplified primarily within the alluvium valley of the Ulua and Chamalecon Rivers.  Damage 

was selective of those structures that were supported on soft foundation soils and/or supported on 

filled or reclaimed land.  This was evident at sites located in San Pedro Sula and Puerto Cortés.  

The most obvious example of local site effects was at the Supreme Court Building located on the 

Segunda Circunvalación Road in San Pedro Sula.  The Supreme Court building is a three story 

reinforced concrete frame which underwent structural damage (see Figure 11).  The building is 

supported on about 3 m of fill underlain by soft and compressible organic soils.  In contrast to 

this structure, a multi-story reinforced concrete stadium located less than half a mile away did 

not experience this level of damage.  
 

 

Liquefaction 

 

Liquefaction was widespread in areas underlined by granular saturated sediments.  Sand boils, 

surface cracks, and lateral spreads were evident in many areas near Puerto Cortes and towards 

the town of Omoa on the Caribbean Sea coast.  The structures impacted by the widespread 

liquefaction were petrochemical terminals, ports, wharfs, roadway embankments and other 

smaller buildings.   

 

Of particular interest was the damage encountered at the Chevron Terminal in Puerto Cortés.  

This area was built on sandy fill.  Liquefaction sand boils were wide spread throughout the 

terminal within tanks, pipe racks and small buildings (see Figure 3).  Damage to tanks was not 

evident, except a pressurized vessel that settled more than 2 ft on one side tilting the entire tank, 

which was supported on shallow foundations (see Figure 4).  Small structures supported on 

shallow foundations were damaged, such as the laboratory and office buildings (see Figure 5).  

Safety inspection requirements and repairs of tanks and pipeline systems will take more time. 

 

  

Figure 3 ï Chevron Terminal remains closed as of 06/28/2009.  

(a) Note inundation due to wide spread liquefaction [05/28/2009 N15.848287, W87.958041],  

(b) Same entrance location 3-weeks later [06/20/2009 12:40PM, N15.848287, W87.958041], and  

(c) Multiple pipeline deformation and breaks [06/20/2009 1:24PM, N15.849177, W87.959274] 

 

  

(a) (b) (c) 
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Figure 4 ï (a) Tanks supported on shallow foundations sank and tilted, notice sand boil piled up next to 

foundation on left [6/20/2009, 1:12PM, 15.851061, -87.956882], and (b) those supported on piles 

performed well [06/20/2009, 1:16 PM, N15.851226, W87.958534]. 

 

 

                            

Figure 5 ï (a) Buildings and small structures sank up to 3 ft and were flooded with liquefied sand 

[06/20/2009, 1:08 PM, N15.849851, W87.95793], and (b) vehicles sank into sand boils, see carport 

automobile was already extracted [06/20/2009, 1:25 PM, N15.848216, W87.958604]. 

 

Other buildings and residences were damaged in the central zone of Puerto Cortés due to the 

wide spread liquefaction and ejected sand.  Buildings tilted and became inundated, leaving much 

sand behind.  The surface storm sewer system was clogged for weeks until the municipality and 

neighbors were able to excavate the drains.  A recently build roadway embankment that contains 

a major utility on the south side of the city was seriously affected by lateral spreading. (Figure6) 

 

 

        

Figure 6 ï Temporary repair of roadway embankment, due to lateral spreading  
[06/20/2009, 1:25 PM, N15.848216, W87.958604]. 
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