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Damage Assessment of Historic Earthen Sites after the 2007 Earthquake
in Peru
CLAUDIA N and CANCINO B'#
"The Gelty Conservation Institute, Los Angeles, California, USA
“ceancinoi@getty.edu

Abstract: The Pisco carthquake of August 15, 2007 resulted in 519 deaths and 1366 injured, with a
total of 650,000 people affected and 80,000 dwellings damaged. Preliminary reports indicated that
significant carthen sites were damaged. A few months after the carthquake a rapid assessment to
better understand the failure of the affected sites was performed by a multidisciplinary team
convened by the Getty Conservation Institute (GCI) in mesponse to a request from the Instituto
Macional de Cultum del Pend {INC). This paper presents the highlights of that evaluation and its
implications for the future design and retrofit of carthen buildings.
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Background

The existence of carthen architecture in Peru goes back tw the formativo temprano or initial period
{ 1RO0V 1 300900 BC). It has been a construction technigque used all over the counry for over more
than 4,000 years and has proven to be a sustainable resource for the evolution of Peruvian culture,
In wesponse to their understanding about the effects of seismic activity on carthen structures, carly
Peruvian cultures wiscly choose to build their sites over rocky soils and developed winforeed
constmction technigues to dissipate the cnergy generated by seismic events (Williams 1980, Bryce
1980).

The Pisco earthguake tragic human losses resulted from the collapse of buildings in the states of
lca, Lima, Huancavelica, Ayacucho and Junin among others (Johansson et al., 2007). The dama pes
have been described by several national and intermational organizations that traveled to the affected
region immediately after the cathquake, From October 28 o November 2, 2007 the GCI in
collaboration with other Peruvian institutions lead a multidisciplinary team of national and
intemational carthquake engineers, preservation architects and conservators, visiting a total of 14
buildings (Fig. 13 The main objective of the GCT rapid assessment was to evaluate the damaged
sites  while recording  pre-existing  conditions  (abandonment,  deterdomtion  or  structural
interventions) that might have affected their seismic performance.

The Pisco Earthguake

On August 15, 2007 at 18h 40min 59sec (local time) a My 7.9-8.0 magnitude interplate carthquake
occumred off the coast of central Peru, It had a maximum local Modified Mercalli Intensity (MMI)
of VILVIIL (Instituto Geogrifico del Perd — IGP) and its epicenter was located at 13,358 and
T9.51W at a depth of 39 km (USGS), The cathquake was generated m the boundary between the
Mazea and the South American plates, m which the Nazca plate shid underneath the American one
{Alarcon 2007), A total of 18 accelerometer stations recorded the time histories of Pisco carthquake
indicating a total duration of approximately 300 scconds, The principal explanations for the
duration and distribution of these ground motions are the rupture model having two zones of large
displacements which generated the two packs of motions {Tavera et al. 2009).

There have been numerous studies carried out by several national and international institutions to
define the geology of the affected area (Lemmo 2008, CISMID et af. 2008). According to those,
most of the visited sites were located over alluvial deposits from the Quaternary era, not suitable for
constructions unless with remforeed, strong and expensive foundations; and where geotechnical
effects such as hiquefaction and landshides could have occurred. These types of soils amplified the
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