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porting frame were completely
cracked. The Municipality
showed signs of distress that
caused wide cracks in infilled

masonry walls.
BEARING WAL

Most of the engineered buildings
in the area are schools built with
concrete frames in one direction
and bearing masonry walls in the
other direction. Seven schools
were visited in Palpa and Nazca,
both cities at hypocentral dis-
tances of around 120 km. In Naz.
ca, site intensity seemed to have
varied appreciably, since similar
school buildings exhibited
different amounts of damage.

M COLUMN

There were no strong motion
instruments in the severely
shaken area. The general opinion
in the area, however, was that
the ground predominantly moved
in the horizontal direction at low

frequencies. Ground motion in
the coast of the Andean region is

usually characterized by large
spectral displacements in the
short period range as compared
to other tectonic settings. This
fact is not recognized in seismic
codes. Therefore, many low-rise
buildings may lack adequate
stiffness and suffer excessive

damage.

Figure 1 -Layout of I'Torre II school

in the other direction, in which
lateral forces are taken only by
concrete frames.

is composed of a rectangular

area, an octagonal area, and a

stair shaft all joined by a common

slab floor. Its structure is a re-

inforced concrete space frame

plus bearing masonry walls in one

direction. Infilled hollow-brick

A new type of school building,
named" T orre " (see Figure 1) , is

a 3-story structure, which in plan

Most school buildings were either
constructed about 20 years ago
or were built rather recently and
are only a few months old. For all
schools, this was the first strong
shake, since the last earthquake
in the area occurred in 1942.

School buildings are made of
reinforced concrete frames with
either infill walls or load-bearing
walls. Floors and roofs are
one-way concrete slabs made of
joists and hollow brick. In all
school buildings, masonry walls
make them quite stiff in one
direction while somewhat flexible Figure 2 Side-view of Fermin del Castillo school in Vista Alegre
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occurred. This also happened at
the mouths of some rivers of the
macroseismic area.

The Pan American highway,
which runs north to south, was
in service except for heavy trucks
on the Yauca river bridge. How-
ever, the roads climbing to the
Western Andes mountain range
were interrupted at many loca-
tions, hindering relief activities.

Mine tails containing cyanide
used for gold exploitation con-
taminated the Vauca river, so
water for human consumption
was being transported by trucks.

Reconstruction Efforts

It had been recommended that
the detailed damage survey and
reconstruction work be carried
out with the participation of
universities located from Lima to
Arequipa, 1,000 km apart, with
Nazca almost at the center .

Figure 5- A "780" school with side w311s.

occurrence of the Nazca
earthquake, a HA/Geneva-Peru
Civil Defense Program Disaster
Mitigation manual for a "Train the
Trainer" program was ready for

printing. Approximately 55,000
of these manuals are to be sent
to every school in the country for

training primary school teachers.
This is also a part of Peru's
Program for the IDNDR.

Conclusions

In this earthquake. nature
repeated lessons left by past
earthquakes. At the time of the

The Nazca earthquake evidenced
deficiencies in seismic codes, de-
sign, and construction. Where
lateral forces were taken by con-
crete frames, with a lack of stiff-
ness, damage was observed.
Meanwhile, where lateral forces
were resisted by stiff masonry
walls, the behavior was excel-
lent. The earthquake also showed
that site intensity varied appre-
ciably in the city of Nazca. Unfor-
tunately, as has occurred in pre-
vious earthquakes, school build-
ings suffered serious damage.
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