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stations have produced data. dJorge Prince of UNAM made the reduced data
available to interested professionals two days éfter the main event. The
Institute of Engineering's efforts in this respect were exemplary and reflect
a high level of capability in state-of-the-art technology and data processing.

In general, the strong motion measurements in the metropolitan area
indicate that the earthquake's intensity was very small in areas away from the
old lake bed. However, within the central portion of Mexico City, which is
founded on a dried lake bed, the motion was measured to be about 0.2 g or five
times as large as in the outlying districts. Another important characteristic
of the ground motion was its steady pace, depicted (manually digitized and
replotted) in Figure 1 for one of the acceierograph sites (station SCT). At
this site, the ground moved a total distance of about 40 cm (16 in) (peak to
peak) completing each cycle in 2 sec. The steady nature of the ground motion
exacerbated its influence on medium-rise buildings. At another site, 5 km (3
miles) from station SCT, the dominan* ground period appeared to be 3.5 sec.

Figure 2 provides a preliminary measure of the intensity of the motion
obtained at station SCT, Mexico City. The velocity response spectrum for that
motion is compared with the response spectrum for a well-known U.S. strong
motion record, El Centro 1940 N. While the spectral velocity for El Centro
1940 exceeded that of SCT 1985 for periods up to 1.5 sec, the motion at SCT
had an impressively higher velocity response for higher ground motion periods.

From Figure 2 it may be concluded that low-rise buildings would not be
excited by the motion measured at station SCT while medium-rise buildings with
effective periods approaching
2 sec would be susceptible.

The Mexico City design spectrum for the part of the city located over the
0ld lake region is compared with that calculated from the manually digitized
record for a damping factor of 10 percent. Both plots are normalized to a
maximum of one. While no quantitative conclusions can be drawn from Figure 3,
it is clear that the Mexican Code writers expected the.frequency content
recorded on 19 September. It is not certain, however, whether the sustained
nature of the almost constant periods of ground motion together with the

maximum acceleration (0.2 g) was considered to be credible before the event of
19 september.
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FIGURE 3 Nonquantitative comparison of Mexico City design spectrum with

acceleration spectrum (damping factor 10 percent) for the S60E record, station

SCT.










Definitive identification of characteristics that led *o damage or
destruction must await further documentation and study. A few preliminary
impressions about structural characteristics that were observed in damaged
buildings follow.

STRUCTURAL CHARACTERISTICS OF DAMAGED BUILDINGS

A preliminary inspection revealed that buildings with structural or
architectural damage tended to have relatively flexible construction caused by
girders of low depth (filled-in segments of "reticular® or waffle slabs), long
span lengths, and slender columns. Many cases of collapse also involved first
stories of buildings that were more flexible than upper stories because of the
need to accommodate garages or stores.

Many structures had columns that were progressively reduced in size from
the base upwards, giving the impression that the designers did their best to
economize and presumably stay within building code requirements. In some
cases, the amount of transverse reinforcement used in columns appeared to be
less than the amount required by U.S. building standards for earthquake
regions.

A recurrent cause of damage in the upper stories of adjacen* buildings of
different heights involved a seismic joint or space between the two buildings
that appeared inadequate for the nature of this earthgquake.

One 2l-story structural steel building and its adjacent l4-story building
of similar construction were both totally destroyed. It was quite possible
that when the 2l-story building failed, it took the l4-story building with it.

As previously stated, the low-rise and colonial-type construction in the
city fared very well, This success was not necessarily attributed to strength
but rather the fact that the ground motion 4id no%t excite low-rise s*ructures.

Critical damage from possible foundation movement needs to be evaluated.
It is not too much of an exaggeration to claim that virtually no building in
the lake region of Mexico City is standing exactly as it did before the
earthquake. There were several instances of buildings leaning out of plumb

from 10 to 15 degrees.



Outside Mexico City, Ixtapa (a town near Lazaro Cardenas) was reported to

have several severely damaged modern buildings. Structural damage was also

reported in the states of Jalisco and Michoacan.

DAMAGE TO PUBLIC AND SUPPORT SYSTEMS

Schools and Hospitals

The survey team observed structural problems with three school buildings; one
was totally collapsed and the other two were partially collapsed. For the two
with relatively heavy reinforced concrete construction, it appeared again that*
architectural requirements had made them flexible, making them vulnerable to -
the long earthquake ground motion. One of the school buildings, near the
Tepito district of Mexico City, had very slender walls that had clearly
overturned.

Mexico City has three main hospital systems: the Juarez Hospital, the
General Hospital, and the IMSS or Social Security Hospital. During the first
week after the earthquake, none was fully operational. There was a very
serious failure of a 1l3-story building in the Juarez Hospital complex. The
General Hospital complex had suffered two serious failures-~collapse of the
seven-story obstetrics building (apparently a post-tensioned construction) and
the intern dormitory. The Social Security complex had serious partial
collapses in its Medical Center and the Children's Hospital. According to

reports, surviving patients found adequate space elsewhere in the city.

Power Systems

The National Power Generation and Transmission System did not suffer
significant damage. Distribution lines were damaged in various areas by
collapsed buildings, but power loss occurred only in the immediate vicinity of
severely damaged buildings. Estimated effects to the distribution system

within Mexico City are as follows:














































































