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ABSTRACT 

Well-known methods of spectral analyses and system identification are used to analyze a set of 11 
acceleration records obtained between November 1992 to December 1999 from a 14-storey reinforced 
concrete building founded on soft soil in Mexico City. The building has been repaired twice during its 
lifetime. The first retrofit was in 1986 due to the structural damage produced by effects of the Ms = 8.1, 
1985 Michoacan earthquake in Mexico City. Because of the deficient behaviour of the structure observed 
as a consequence of moderate intensity earthquakes between 1986 and 1995, it was then upgraded again. 

The purpose of this paper is to study the main features of the seismic response of the building and its 
interaction with the soil when subjected to several small and moderate size earthquakes in a seven-year 
period. From the analysis of the seismic records, variations of natural frequencies and damping of the 
soil-structure system were observed. It was found that the dynamic properties of the system are very 
sensitive to the intensity of the ground shaking. Significant stiffness degradation of the building was found 
as well. The variation of structural parameters of the system can be attributed mainly to different non­
linearity sources of the structure. 
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INTRODUCTION 

Currently, there are up to 20 seismically-instrumented buildings in Mexico City, but only five of them 
have enough instruments that may help visualize a "detailed" global response of the building during an 
earthquake. One of these five buildings, known as Jal building (Meli et a1., 1998) is the subject of this 
paper. The study of Jal building is part of a joint project between Instituto de Ingenieria, UNAM 
(Mexico), andPolitecnico di Milano (Italy). 

Jal. building is located in a central district of Mexico City and it is founded on soft soils with dominant 
site frequency of about 0.5 Hz. Typical ground motion records for the site are characterized by long 
durations and quasi-monochromatic frequency contents. Jal building is one of the several buildings that 
were damaged during the September 19, 1985 Michoacan earthquake and that were later retrofitted. 
Different retrofit strategies were used in Mexico City at the time to rehabilitate buildings, knowing the 
global benefits of many of them, as summarized elsewhere (for example, Tena-Colunga et aI., 1996). 
However, there are still many questions to answer about the actual behaviour of a given retrofitted 
building, among other reasons because of the variations and adaptations of the different rehabilitation 
techniques for specific buildings, the limited number of experimental data available for some specific 
retrofit strategies, and in light of the knowledge gained during the last 15 years on the rehabilitation of 
buildings. 

The seismic instrumentation of Jal building started in 1992. During the first seven years of contbuous 
monitoring of this building, a large number of good-quality seismic records have been acquired (Table I). 
Most of the recorded events were small and moderate-size earthquakes; nevertheless, structural and non­
structural damage was observed during many of these events. Given the poor structural performance of 
the original retrofit for Jal building, the owners decided to improve the existing retrofit between 1996 and 
1997. However, during the 1999 seismic events (similar in intensity to some moderate-size earthquakes 
previously recorded), the study of the recorded response revealed that the structural system significantly 
deteriorated again. 

The acceleration records of this building are particularly interesting to study because they are associated 
with seismic events of different intensities. The interpretation of these records revealed that the structural 






















































