THE EARTHQUAKE OF 23 NOVEMBER 1977
IN CAUCETE, SAN JUAN, ARGENTINA

(Preliminary Report of the Working Group of the

Institute of Antiseismic Investigations:
Ing. Aldo Bruschi)

In the morning of the 23rd of November 1977 at 6:28:30, half

an hour before schools and offices opened, a violent earthquake struck
the central and southern regions of the Province of San Juan and
northern part of the Province of Mendoza, in the western part of
Argentina,

The vibrations were felt inside buildings in four South American
capitals: Séntia.go, Chile (300 km), Buenos Aires, Argentina (960 km),
Montevideo, Uruguay (1200 km) and Asuncion, Paraguay (1250 km) and
were also felt in tall buildings in Puerto Alegre and San Pablo, Brazil
at a distance of more than 2000 k. The most important town that
experienced fatalities and serious damage was Caucete, located 30 km
east of the city of San Juan, and minor damage extended to some build-
ings in the city of Cordoba approximately 400 km east of Caucete.

The number of casualties in the Province of San Juan reached 75
and the number of injured was somewhat greater than 200. The ratio

_ of casualties to population was greatest in the locality of Bermejo,

60 km to the east of Caucete.

In the area surrounding Caucete a considerable number of
constructions either collapsed or suffered severe damage. Among these
Wwere dwellings of adobe and masonry without reinforcement, recently
constructed school buildings with earthquake resistant provisions (these

Were not occupied at the time of the earthquake), and some old and new
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0.8 damping., and 0.8 natural 'pe iod

fness and strength provided by masonry walls constructed in accordance

amplitude of 2.4 X 104 mm which, with a correction factor of 3 for
di‘stance, gives a magnitude of 7.5 on the Richter scale.

In Figure 2 there is shown the response spectrum calculated from
the east-west component for 5% damping. The corresponding maximum
response of the seismoscope located adjacent to the accelerograph is
also shown.

Damage in the city of San Juan was in general minor. In multi-
story buildings the damage was mainly to interior partition walls. There
were a few cases of impor‘tant damage, the most significant of these
being the School ENET No. 2 in which there was a permanent displace-

ment in the east-west direction of 4 cm in the first story, with some

evidence of damage to the tops of the columns.
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damage was that sustained by the Banco de San Juan building.

Among the modern public buildings in Caucete the most significant
Among
the school buildings constructed to resist earthquakes, the most severe.
damage observed was that in the Normal School of Caucete which partly
collapsed, and in the Vieytes School in which one room collapsed.
Among the industrial buildings in the area of strong shaking the most
severe damage was sustained by wine storage buildings, an example

of which was the complete collapse of the r‘einforced concrete containers
resting on reinforced concrete columns of the Bodega Segura shown

in Figure 3. There were also a number of collapses of cylindrical
steel tanks for storing wine. Throughout the area, strong shaking
collapsed water supply tanks attached to dwellings.

From the observations of damage in the city of San Juan and in

Caucete the primary conclusions that can be drawn are the benefits of stif-

with the building practice and materials of the region. This conclusion

cannot be applied to other areas of the country. Another important con-
clusion is that for reinforced concrete structures it is necessary to review
in some cases the assumed value for ductility, because it appeared that
some structures reached failure with only a low value of ductility, which
was especially observed in casés where the walls and upper windows

have formed so-called short columns.

Figure 2 also shows a design spectrum that had been recommended
by the Working Group of the institute of Antiseismic Investigations to the
subcommittee of Seismic Forces of the Committee of Structures of the
Argentine Institute of Ra.tionali‘zatibn of Materials (IRAM). This spectrum

corresponds to a ductility of 1, and it is the pseudo-acceleration response

curve for 5% damping and a confidence of 84%.

San Juan, 28 November 1977

Juan S. Carmona, Director

(Translated from the original spanish at the Earthquake Engineering Research
Laboratory of the California Institute of Technology)

San Paulo
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