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1. PREFACE

The  activities  are  foreseen  by  the  Contract  n.  PRM.7.035.00-C between  the  InterAmerican 
Development Bank and ENEA, signed on March 12th, 2007 by Dott. Marcello Garozzo, Director of 
Environment, Global Change and Sustainable Development Department [01]. 
This final  progress  report  describes  the conclusive “MAR VASTO” project  conference done in 
Valparaiso  on  September  29-30,  2008  and  summarizes  all  the  results  in  simple  statements. 
Reference documents are the general progress reports  [02-04] and specific work-package reports 
[05-13]. 
The “MAR VASTO” activities are fully in agreement with the “Términos de referencia” requested 
by BID in the document [14]. 
The project conclusion is extended until October 31st, 2008, as foreseen by the document [15].
Furthermore, after an agreement with the Istituto Italo Latino Americano (IILA), and also with the 
authorization  of  the  OGP Director  Arch.  Paulina  Kaplan  Depolo,  4  Chilean  experts  (two  still 
belonging to the OGP, and other 2 working for OGP at the time of the Italian missions) have been 
entrusted of short bursaries in Italy (Spring 2008), specifically targeted on the “MAR VASTO” 
project activities. They are:
Arch. Claudia Andrea Zuñiga Jara, OGP (2 months);
Arch. Mauricio Sebastian Gonzalez Lodola, OGP (2 months);
Arch. Cristian Ignacio Palma Valladares, Chilean expert (4 months);
Arch. Carolina Avalos, Chilean expert (4 months).
Moreover, an expert functionary of OGP,  Arch. Sotero Apablaza Minchel, officially entrusted by 
the OGP Director, reached Italy in the same period (2 months) and contributed in an excellent way 
to the “MAR VASTO” project and for the identification of future cooperation.
A specific  agreement  has  been  reached  between  the  “MAR VASTO” team and  the  Intendente 
Regional,  after  his  welcome address during the final conference (in  which he promised special 
funds  for  the  intervention  on  the  San  Francisco  Church,  see  Appendix  4)  and  some  working 
meetings with the technical staff:
- the church must be partially or totally closed (due to safety reasons) and a prompt emergency 

intervention should be urgently carried out, in order to avoid the collapse of the building beel-
tower and façade, with resources of the Intendencia Regional; for the prompt intervention, the 
Italian team is going to offer a free project (see Appendix 5);

-  the  overall  rehabilitation  intervention  of  the  San Francisco  Church  has  been  included  in  the 
specific program “Puesta en Valor Patrimonial” foreseen for the Valparaiso Region.

2. THE FINAL “MAR VASTO” PROJECT CONFERENCE

The final “MAR VASTO” conference has been organized in the San Francisco del Barón Church in 
Valparaíso on September 29th, 2008, with the agreement of Chilean partners and stakeolders. In fact, 
this historical monument can be considered the most critical point found during all the investigation 
(due  its  critical  structural  conditions  and  the  possibility  of  partial/total  collapse  in  case  of  a 
medium/high  earthquake)  and  represents  surely  a  symbolic  icon  for  defining  Risk  Assessment 
procedures and rehabilitation interventions.
The conference of September 29th, chaired by Arch. Sotero Apablaza (Valparaiso Municipality) and 
Maruzzella Giannini (ICE, Italy) has seen the participation of the following Authorities giving a 
welcome address:
- Father Fernando Candia, San Francisco Church;
- Mons. Gonzalo Duarte García de Cortázar, Bishop of  Valparaíso;
- Dr. Ivan de la Maza Vaillet, Intendente V Región Valparaíso;
- Dr. Omar Jara Aravena, Alcalde Surrogante, Valparaíso Municipality;
- Dr. Roberto Santilli, Italian Embassy and ICE (Istituto per il Commercio Estero);
- Dr. Ana Maria Icaza, Directora PRDUV/BID Valparaíso.
Also Dr. Claudia Cárdenas, BID consultant, gave a contribution to the discussion.
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The Appendix 1 shows the final conference program, while the Appendix 2 contains all the Power 
Point presentations.
Furthermore,  the  “MAR  VASTO”  final  conference  has  been  joined  by  the  Master  Eco-Polis 
conclusion (September 30th,  2008, chaired by Prof. Roberto Barria of the Federico Santa Maria 
University  of  Valparaíso,  with  the  welcome  addresses  by  Arch.  Juan  Mastrantonio, Board  of 
Architects of Valparaíso, and  Arch. Paulina Kaplan Depolo,  Valparaíso Municipality, Oficina de 
Gestion Patrimonial),  just  foreseen in Valparaíso in the same period (see some presentations in 
Appendix 3), as agreed by the Master Director, Prof. Gianfranco Franz, and the “MAR VASTO” 
coordinator, Dr. Maurizio Indirli.
.  The Eco-Polis International Master in environmental and regional policies for sustainability in 
local  development  is  an  advanced  itinerant  training  program,  organized  by  the  Universities  of 
Ferrara and Calabria,  Italy,  the Pontificia Universidade Católica de Paranà,  Curitiba,  Brasil,  the 
Universidad Católica de Córdoba, Córdoba, Argentina, and the Universidad Técnica Federico Santa 
Maria, Valparaíso, Chile, with the support of UNESCO, IILA (Istituto Italo Latino Americano) and 
Red Alvar (see http://www.masterecopolis.it/).
During  the  conference,  another  important  International  training  activity  has  been  presented  by 
Marco Munari of University of Padua: the Advanced Master in Structural Analysis of Monuments 
and Historical Constructions (see Appendix 2 and http://www.msc-sahc.org/).
During  the  conference,  Dr.  Oscar  Acuña  Poblete,  Secretario  Ejecutivo  of  the  “Consejo  de 
Monumentos  Nacionales  de Chile”,  representatives  of  several  universities  (University  of  Chile, 
Santiago;  University  Federico  Santa  Maria,  Valparaíso;  University  of  Valparaíso;  University  of 
Playa Ancha, etc.), private consultants,  Valparaíso local communities people, and many students 
were present both the days (totally, more than one hundred persons).
Moreover,  an  exhibition  of  Italian  technical-scientific  activities  on  cultural  heritage 
(“Yesterday/Tomorrow:  50 years  of  urban conservation  and innovation in  Italy”,  sponsored by 
IILA, Istituto Italo Latino Americano) has been available during the final conference.
The successful result of the “MAR VASTO” final conference has been surely due to the support of 
many Chilean Oganizations, which strongly cooperated with the Italian experts during the project: 
Church  Authorities;  the “Intendencia  V Region  Valparaíso”;  the Ministry  of  Culture (“Consejo 
Nacional de la Cultura y Las Artes”); various Offices of the Valparaíso Municipality; the Regional 
Civil Defense (“OREMI”); the SHOA (“Servicio Hidrográfico y Oceanográfico de la Armada de 
Chile”); the Firemen (“Bomberos”) and the Sea Rescue (“Bote Salvavidas”) Corps of Valparaíso; 
the  Valparaíso  Italian  Community  and  city  organizations  (“Junta  de  Vecinos”  of  the  Cerro 
Cordillera and “Gerencia Barrio Puerto”, which is the historical district of the City); the Board of 
Architects of Valparaíso and other professionals; the Police (“Carabineros de Chile”).
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3. “MAR VASTO” FINAL RESULTS: “Términos De Referencia (TDR)” accomplishment

The document [14] is taken into account.

TDR1. Recopilación del “estado del arte” de la información de Valparaíso
a) recopilación  de  cartografía  y  mapas  de  Valparaíso  y  adquisición  de  imágenes  de 
satélite de alta resolución;
b) recolección y análisis de material histórico (fotos, mapas, bases de datos, entre otros);
c)  recolección  y  análisis  de  los  estudios  e  investigaciones  existentes  respecto  de  los  
eventos sísmicos, fenómenos de deslizamiento de laderas, maremotos, incendios y otros  
hechos que impliquen riesgo a la infraestructura de Valparaíso (en particular en las áreas 
declaradas patrimonio);
d) organización de un archivo digital con soporte en Sistemas de Información Geográfica  
(SIG) de toda la información anteriormente señalada.

Points  a-d)  have  been  implemented  in  the  Working  Package WP01 “state-of-the-art  for  all  the 
municipality  of  Valparaiso”  (see  Table  1)  and  have  been completed,  as  shown by the  General 
Progress Reports n. 1-3 [02-04].
Specific activities are also described in reports  [05-06]  (GIS database, see Table 6) and  [07-10], 
including geomorphological and fire hazards (disaster hazards, see Tables 1, 3 and 4).

TDR2. Control Topográfico de la Información
a) ortorectificación de la cartografía e imágenes de satélite adquiridas;

b)  georeferenciación  de  la  infraestructura  representativa  del  patrimonio  de  
Valparaíso;

c) levantamiento y escaneo tridimensional de las estructuras representativas de las áreas  
declaradas por la UNESCO, para el análisis de su vulnerabilidad estructural.

Points a-b) have been implemented in WP2 (topographic survey) and WP6 “development of 
the geo-referenced  digital archive” (see Tables 2-6), as shown by reports [05-06].
Point  c)  has  been  developed  in  WP2 (laser  scanner  3D survey  for  three  representative 
Valparaiso churches), as shown by report [11].

TDR3. Riesgos Sísmicos
a) evaluación y análisis de los estudios e investigaciones existentes;

b)  análisis  en  profundidad  a  través  de  la  micro  zonificación  sísmica  y  campañas  
experimentales;

c) elaboración y cartografía de escenarios de riesgo sísmico (con uso de SIG).

Point  a)  has  been  carried  out  in  the  framework  of  WP1 “state-of-the-art  for  all  the 
municipality of Valparaiso” (see Table 1). With regard to point b), it was impossible (due to 
short time and insufficient funds) to manage specific in situ experimental campaigns. 
The definition of the seismic input in the Valparaiso urban area site, i.e. the determination of 
the seismic ground motion due to an earthquake with a given magnitude and epicentral 
distance  from  the  site,  has  been  done  following  a  theoretical  approach.  The  realistic 
modeling  of  ground  motion  requires  the  simultaneous  knowledge  of  the  geotechnical, 
lithological,  geophysical  parameters  and  topography  of  the  medium,  on  one  side,  and 
tectonic,  historical,  paleoseismological,  seismotectonic models, on the other,  for the best 
possible definition of the probable seismic source. The initial stage of the work was thus 
devoted to the collection of all available data concerning the deep and shallow geology, the 
construction  of  cross-sections  along  which  to  model  the  ground  motion,  and  the 
specification of the possible seismic sources. In any case for the urban Valparaiso area, the 
following four deterministic seismic scenarios have been implemented, taking into account 
two fault rupture typologies (bilateral and unilateral):
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- Magnitude 7.5 Occasional (Occurrence   Period ≈ 120-140 years, Strong);
- Magnitude 7.8 (1985) Sporadic (Occurrence  Period ≈ 200-250 years, Very Strong);
- Magnitude 8.3 (1906) Rare (Occurrence Period ≈ 500 years, Disastrous);
- Magnitude 8.5 Exceptional (Occurrence Period ≈ 1000 years, Catastrophic).
The  Magnitude  7.8  deterministic model has been developed and checked considering the 
experimental data recorded during the 1985 Valparaiso earthquake (two recording stations: 
Federico Santa Maria and El Almendral); then, the other models have been implemented, 
elaborating synthetic signals (displacement, velocity and acceleration) for a grid covering all 
the  Valparaiso  area  and  specifically  the  sites  of  the  three  churches  (“La  Matriz”,  San 
Francisco del Baron” and “Las Hermanas de la Providencia”). Finally, with regard to point 
c), 96 hazard maps has been created on the GIS database.

A general result of our modeling is that the effect of the local site conditions can cause an increment 
greater  than  1  unit  in  the  seismic  intensity  experienced  with  respect  to  the  average  intensity 
affecting the urban area.

The study in detail (see Tables 1-3) is reported on documents [05] and [09].

TD04. Riesgo de Tsunamis y Erosión Costera.
a) evaluación y análisis de los estudios e investigaciones existentes;

b) implementación de modelos matemáticos, elaboración de escenarios y cartografía (con  
el uso de SIG) de riesgos de tsunamis.

Thanks to the excellent cooperation with SHOA (Servicio Hidrografico y Oceanografico de 
l’Armada de Chile),  the starting points  have been the  “scenario events  1985 and 1906” 
e “source models” taken from SHOA elaborations. Then, other Valparaiso tsunami scenarios 
have been developed:
- Magnitude 7.0 Frequent (Occurrence Period ≈ 70-80 years);
- Magnitude 7.5 Occasional (Occurrence Period ≈ 120-140 years, Strong);
- Magnitude 7.8 (1985) Sporadic (Occurrence Period ≈ 200-250 years, Very Strong);
- Magnitude 8.3 (1906) Rare (Occurrence Period ≈ 500 years, Disastrous);
- Magnitude 8.5 Exceptional (Occurrence Period ≈ 1000 years, Catastrophic).
Finally,  the maximum tsunami wave heights have been calculated with reference to the 
tsunami scenarios and the SHOA inundation map stored in the GIS database.
The study in detail (see Tables 1-4) is reported on documents [05] and [10].

TDR05. Riesgo de Incendios
a) evaluación y análisis de los estudios e investigaciones existentes;
b) caracterización de los incendios por tipo y efectos;

c) elaboración y cartografía de escenarios de riesgo de incendio (incluyendo zonificación  
en SIG).

Thanks to the excellent cooperation with OGP of the Valparaiso Municipality, all the points 
a-c) have been accomplished (see Table 1 and documents [05] and [08]).

TDR06. Riesgo de deslizamientos y derrumbes
a) evaluación y análisis de los estudios e investigaciones existentes;
b) caracterización de los deslizamientos y derrumbes por tipo y efectos;

c)  elaboración  y  cartografía  de  escenarios  de  riesgo  de  deslizamientos  y  derrumbes  
(incluyendo zonificación en SIG).

Thanks to  the excellent cooperation with OGP of the Valparaiso Municipality  and other 
Chilean Institutions, all the points a-c) have been accomplished (see Table 1 and documents 
[05] and [07]).
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TDR07. Análisis de Vulnerabilidad
a)  identificación  de  las  edificaciones  presentes  en  el  área  declarada  por  la  
UNESCO;

b)  levantamiento  arquitectónico  y  estructural  de las  edificaciones  del  área  UNESCO,  
selección  de  estructuras  representativas  de  las  áreas  (mampostería,  madera,  acero  o 
adobe);
c) análisis in situ de las propiedades físico mecánicas de los materiales constituyentes de  
las estructuras representativas seleccionadas;

d) caracterización sísmica de las estructuras representativas seleccionadas:
d1) pruebas experimentales de laboratorio;
d2) simulaciones numéricas (elementos finitos) de algunos casos indicativos;

d3) análisis multicriterio de la vulnerabilidad de las estructuras representativas del  
área UNESCO.

With regard to the point a), being impossible to manage deep investigations for all the Valparaíso 
historical  area  (due  to  limited  resources  in  funds  and time),  a  common decision  with  Chilean 
partners and stakeholders has been taken on structures/areas to be investigated with highest priority:
- three important historical churches (“La Matriz”, “San Francisco del Barón”, “Las Hermanas de la 

Providencia”), made by different materials and located in different sites of the city; 
- a building stock in the Cerro Cordillera (partially included in the UNESCO zone,  area included 

within  Calle  Clave,  Calle  Ramos,  Plaza  Sotomayor),  consisting  in  more  than  230 
residential/commercial  buildings,  4 open spaces and a network of 50 roads (architectonic and 
urban  planning  analyses);  in  addition,   the  structural  vulnerability  has  been  evaluated  for  70 
buildings. 

This activity is widely described in the general reports [2-4] and the WP reports [5, 6, 11-13] 
(see Tables 1, 2 and 5).
Due to lack of funds and time, a deep investigation of material properties with in situ and 
laboratory tests was not possible, as foreseen by points c) and d1). In any case, the in situ 
investigation  produced  enough  data  to  define  the  structural  vulnerability  of  the  three 
churches and Cerro Cordillera buildings, as asked by point d3, following specific prompt 
procedures in agreement with Italian codes. Point d2 has been accomplished for the most 
significant cases (churches of San Francisco del Baron and Hermanas de la Providencia).

TDR08. Organización de la información en un archivo digital – SIG

All the data achieved have been stored in the digital GIS database,  as shown by all  the 
reports (see Table 6).

TDR09. Elaboración de propuestas finales
a)  elaboración  de  los  principales  elementos  del  “Codice  di  Practica” para el  área  
UNESCO;
b)  documento  final,  que  incluirá  propuestas  de  intervención  para  la  mitigación  de  
riesgos de las edificaciones en caso de: Terremotos, Maremotos e Incendios;
c) identificación de debilidades y obstáculos institucionales a la capacidad de respuesta  
frente a las vulnerabilidades identificadas;
d) recomendación de medidas a corto plazo para mitigar los riesgos detectados (por  
ejemplo, Planes de Respuesta o Contingencia y respectivos sistemas de Alerta y Alarma 
- prevención, preparación y respuesta);
e) elaboración de un plan de acción para dar continuidad y sostenibilidad institucional  
a los productos de la TC.

All these points have been discussed in all the general and WGs reports, in particular [11-13] 
(see Table 7). Here the main statements are briefly reported.
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Hazards
The developed hazard maps, even if to be implemented in the future, can provide the first data to 
better  define Risk Assessment procedures and Emergency measures.  In any case,  the following 
statements can provide some suggestions for future development.

Earthquake
The definition of the seismic input provides the complete time-histories in displacement, velocity 
and acceleration for several scenarios for all the Valparaiso urban area (and specifically also for the 
sites in which the investigated churches are located), not only the Maximum PGA (Peak Ground 
Acceleration) values, sometimes not enough accurate for structural calculations, usually taken into 
account for antiseismic design. Thus, antiseismic projects can be carried out in the future with a 
more reliable data, in particular for cultural heritage rehabilitation.  
Tsunami
Using as a base of knowledge the inundation map provided by SHOA associated to the 1906 event, 
the methodology allows to generate a set of tsunami scenarios at the Valparaiso site, associated to 
different “scenario” earthquakes, i.e. different tsunami heights. Thus, Risk Assessment procedures 
can be implemented, in order to better define evacuation plans. 
Landslide
The analysis permitted the study of the landslide susceptibility for all the City of Valparaiso. The 
upstream  hill  side  is  characterized  mainly  by  mud-debris  flow  events.  The  intensity  of  those 
phenomena can vary widely, but the presence of densely populated urban settlements in ravine beds, 
escarpment sides and valley heads (often artificially terraced) makes the associated risk very high. 
The coastal  flat  is reached by moved materials only when the event is intense or when several 
activated areas merge and flow together in the same bed. Fall events are punctual and characterized 
by local effects, but often destructive, at the basis of the sub-vertical sides. Future actions for deeper 
quantitative studies to better identify the hazard level are the following:
 definition of the eluvium thickness, with the aim to evaluate moving materials and flow velocity 

and then energy and intensity of the expected processes;
 implementation  of  the  historic  landslide  inventory,  gathering  information  in  the  periods 

characterized by absence of data, with the aim to improve time distribution statistics;
 improvement of the GIS database structure, separating two information levels: DTM (Digital 

Terrain  Model)  completely  dedicated  to  the  topographic  ground surface,  and DEM (Digital 
Elevation Model) taking into account only urban settlements;

 identification,  on a  geomorphologic basis  and through specific  softwares,  of  the transit  and 
accumulation areas of moving materials in the susceptibility areas;

 evaluation of the seismic ground shaking as starting point of landslide phenomena,  in primis 
falls;

 identification of all the elements subjected to risk;
 design and implementation of a dedicated monitoring system.

Fire
This work provides the first steps regarding the fire hazard evaluation in Valparaiso. Of course, the 
GIS  database  has  to  be  implemented  in  the  future,  gathering  and  incorporating  additional 
information:
 building inventory
- year of construction;
- material of construction;
- building floor number;
- area of the construction;
- building maintenance;
- unoccupied, wild and abandoned areas;
- etc.
 viability
- street length;
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- street slope;
- street typology;
- etc.
 green and playtime areas
- tree sites;
- location of squares and public areas;
- etc.
 socio-demography variables
- socio-economic level;
- age classes of the population;
- number of persons per building;
- etc.
 physical variables
- hill slope (in percentage);
- sun exposure in function of the day time (hours);
- elevation of the analyzed areas;
- etc.
 utilities
- location of aqueducts and drains;
- location of hydrants;
- location of electric power;
- location of gas pipelines;
- location of phone lines;
- etc.
 commercial variables
- industrial and commercial facilities;
- location and typology of shops;
- etc.
Furthermore, a special attention should be dedicated to fires following earthquakes and connections 
with other natural hazards.

General Guidelines for a Building Inventory
The activities performed for the Cerro Cordillera building stock can be considered a robust step 
ahead,  having  focused,  even  if  for  a  limited  area,  architectonic  and  urban  planning  analyses, 
evaluation of structural vulnerability and definition of some intervention proposals. It is hopeful 
that  the  core  results  obtained  in  this  specific  study  would  be  considered  as  a  basis  for  the 
development of future projects, in cooperation with Local Authorities, enhancing the database and 
enlarging the followed procedure to the whole Valparaiso urban area.
From the Cerro Cordillera experience, we can create some guidelines for integrated management, 
applicable to the whole UNESCO area, as well as to the zones not included in this designation, but 
still contributing to the urban cultural landscape for which the city was nominated by UNESCO.
Identification of activities for the proper management of the built cultural heritage
Consistent with the current urban planning and policy tools of Valparaiso’s public administration, 
identification and development of programs (addressing a possible urban revitalization, emerging 
out of the UNESCO designation), could be the stimulus for the formulation of a unified vision of 
the city, without creating a conflict between parts perceived as “heritage” and others perceived as 
“normal”.
Creation of an inventory (in GIS) for defining the assets of the urban cultural landscape
Consistent with the programs defined by Valparaiso’s public administration, this task is used to 
define what are the “objects” of interest for the urban revitalization project proposal, and which can 
contribute to the formation of the city image (urban cultural landscape). This process allows the 
development of useful rules for indentifying, interpreting and describing the families of elements 
(buildings, urban fabric, open spaces, circulation networks, etc.) that constitute the built heritage. 
This kind of approach implies the implementation of customized analysis tools, according to the 
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characteristics of the various typologies of heritage that one might be able to find. The creation of 
an urban inventory,  as a resource for the analysis,  implies a choice (one class of object versus 
another), like the selection of  a kind of urban planning project implementation effort. 
 Phase 1. Definition of methods. Formulation of a set of useable data, to describe the qualities of 

the built  environment,  open spaces,  urban fabric  and circulation system. In this  sense,  it  is 
necessary to differentiate data related to monumental buildings and those about less important 
constructions, but contributing in the same way to the definition of a unique urban landscape.

 Phase 2. Formulation of the analysis forms. As a function of the characteristics of the metadata 
structure for a set of analysis tools (urban, structural, socioeconomic, etc.), associated with the 
characteristics  of  the  context  and  with  the  characteristics  of  the  programs  for  urban 
revitalization and protection of the built environment.

 Phase 3.  Verification and use of other existing data banks.  Identification of the various existing 
data  sources,  to  put  into  relation  with  the  data  about  the  buildings,  open  spaces  and  the 
circulation network.  In this  area,  identification of  possible  connections between all  the city 
stakeholders is of particular interest.

 Phase  4.   Definition  of  a  unified  base  map.  As  a  function  of  the  choices  related  to  the 
compilation of the urban inventory, it is necessary to define a base map on which the “objects” 
to be analyzed must be accurately identified.

Structure of the analysis
As a function of the data collected, from the existing data banks and from the identified program 
expectations, at this point it is useful to define the tools to be used for the formulation of urban 
analysis models to support the projects. Using the GIS system methodologies, it will be possible to 
create analytical models taking into account the various aspects related to the management of the 
built environment.
 Architectonic quality  and building  structural  condition.  Analyses  demonstrating  the existing 

conditions of the built environment, its relation to the context, the degree of integration with its 
context  and  the  identification  of  “sensitive  areas”  to  be  dedicated  to  urban  revitalization 
projects.

 Multiple risks. Analyses demonstrating and interrelating various elements connected to risk. In 
the case of Valparaiso, and specifically for the Cerro Cordillera, the possible risks are due to 
earthquake, tsunami, landslide, flood, fires and those involving utilities (electricity, gas, etc.) 
which don’t conform to the residential standards.

 Quality and safety of the public open space. Analyses related to the existing condition and use 
of public spaces (streets, squares, parks, etc.), as well as the safety perception by the people 
using  them.  This  element,  of  particular  importance,  is  often  a  result  of  poor  design  and 
maintenance.

 Real-estate and property owners. Analyses related to the identification of the actors (public or 
private) involved in potential urban revitalization efforts.

 Services structure. Analyses of existing services in the areas of interest related to the projects, 
for potential coordination of decisions that are inherent to the new activities.

 Socioeconomic  structure.  Integration  of  information  of  a  sociological  and  economic  nature; 
numbers of resident families in the buildings, social conditions, etc.

Definition of the working tools
As a function of the defined strategy and the supporting analysis, we should identify “operating 
tools”  helping  the  development  of  revitalization  and  management  proposals  related  to  cultural 
heritage. These tools should be of a variety of types, but closely interrelated one to each other.
 Definition  of  support  regulations.  Identification  of  types  of  interventions  applicable  to  the 

buildings  and  to  the  urban  fabric,  integrated  into  the  planning  tools  currently  in  place. 
Identification of easily applied rules, giving a clear indication of the permitted actions for each 
building or group of buildings.

 Preparation of a risk maps. Identification and integration into the current planning tools, of a 
general risk factor (integrating those previously identified) for each single building or group of 
buildings.
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 Identification of monuments and buildings of value, that are in urgent need of restoration and 
stabilization.

 Regeneration of the urban fabric. As a function of the identified regulations, creation of manuals 
for the self restoration of minor constructions. This work methodology should be principally 
addressed to the building users (property owners or renters), involving them in revitalization 
activities, based on the dissemination of appropriate and simple techniques to improve their 
living conditions, as well as integrity and value of the residence.

 Identification of special projects. Identification of public projects with an emphasis on urban 
revitalization applicable to  cultural heritage (monuments,  buildings of interest,  urban fabric, 
open spaces).

 Development  of  the  know-how  of  local  professionals  in  the  field  of  management  and 
conservation  of  cultural  heritage  (workshops  and  training  courses  for  urban  revitalization 
projects, GIS construction and management, etc.).

 Restoration and conservation of local building and workmanship techniques, as integrated parts 
in  the  process  of  valorization  of  the  buildings  and  urban  fabric.  Training  courses  for  the 
education of young workers to be employed in building restoration projects.

 Involvement  of  all  the  stakeholders  in  the  urban  regeneration  process,  focused  on  the 
valorization of the building heritage, with particular attention to the development of the concept 
of  cultural  heritage  as  a  “value”.   Public  cultural  activities  to  support  these  initiatives 
(neighborhood shows on the concept of “value” of the heritage, publications, etc.)

 Development of economic tools (microcredit), supporting the activities related to the restoration 
of the built urban fabric.

Guidelines for the Cerro Cordillera
As a consequence of the general  guidelines,  we tried to  identify  some possible  actions  for  the 
restoration of the architectonic heritage and open space system in the Cerro Cordillera study area. 
The first action has been related to the assignment of an Intervention Class to each building, chosen 
as a function of the general condition, architectonic interest, degree of integration, and seismic risk. 
The second action has been devoted to the identification of six special projects developing general 
themes like transportation, access, open spaces, social housing and innovative services. 
The Mirador Purcells area
It is an area currently occupied by a series of workshops, used as “informal housing”, located on the 
slope flanking Calle Villagran, showing small buildings with internal courts and two buildings with 
historic  architectonic  value,  which  can  be  considered  also  external  landmarks  for  the  Cerro 
Cordillera.  The general problems of the area are connected to low urban safety (Calle Villagran), 
low quality of the living conditions, (Calle Villagran) and to the general structural conditions of the 
buildings.  This  sector  of  the  Cerro  Cordillera  could  be  revitalized  through  different  kinds  of 
interventions.
 Urban  revitalization  of  Calle  Villagran.  A project  focused  the  complete  resurfacing  of  the 

roadway, a new water drainage system and a public lighting program.
 New  access  towards  Plaza  Eleuterio  Ramirez  and  the  Lord  Cochrane  Museum.  A project 

focused  the  creation  of  a  new  vertical  access  system  from  Calle  Villagran  towards  Plaza 
Eleuterio Ramirez. Slope stabilization and creation of spaces like a Mirador towards the Matriz 
and Barrio Puerto. A new building intended for public activities or tourism.

 Public housing. By way of self-built projects, participation of the Cerro Cordillera inhabitants to 
revitalization  activities  regarding  the  construction  of  their  own houses  and  associated  open 
spaces.

 Restoration of buildings with historical architectural value present in the project area.
The Lord Cochrane Museum (Plaza Eleuterio Ramirez) area
The area of influence of the Lord Cochrane Museum, with the associated park, is Plaza Eleuterio 
Ramirez and its open space system - completely abandoned building ruins occupying the North-
East side of the Cerro Cordillera. The existence of these open spaces and building ruins could be 
used to realize structures and open spaces to be integrated with the existing ones, as a new Cerro 

11



Cordillera cultural center. We imagined research centers and housing for the associated international 
researchers; a system integrating the existing open spaces with others connecting Plaza Eleuterio 
Ramirez to the Mirador of the museum, and extending to the public athletics area of Calle Castillo.
The Calle Castillo public open space
The area shows the presence of a space dedicated to sport activities of young people of the Cerro 
Cordillera. The existing maintenance conditions are not good and, as a result, it is isolated from the 
context of the study area. The proposal suggests to join this area to the new cultural center of the 
Lord Cochrane Museum, integrating and redefining the various activities (athletic, social, tourism).
A new public district of the Cerro Cordillera
The area, located at the end of Calle Villagran, is used as collective taxis route servicing the Cerro 
Cordillera; therefore, it is well positioned as a possible arrival and departure center (pedestrian and 
taxi route for Calle Villagran). In this area, we can imagine the revitalization of two (existing) large 
public open spaces, to be used as an area for public activities (sport, social, etc.), and the restoration 
of some building units or parts of blocks, to be dedicated to public housing, commercial activity, 
etc. To highlight the presence of two buildings of historical architectonic value (now empty), they 
can be restored to find a new location for the Cerro Cordillera social activities (Junta de Vecinos, 
etc.).
The San Agustin funicular area
This sector is  characterized by the presence of a building of historical value (The San Agustin 
Funicular), residential housing of particular historical architectonic importance, some vacant areas 
due to collapse or fire, and a large open space that lies on the Cerro Cordillera South side. The 
proposal  suggests  the complete  restoration of the San Agustin  funicular,  the creation of tourist 
activities, possibly in new buildings located in the currently vacant urban areas, completing the 
urban texture. Close to this intervention, we propose the revitalization of the large open space at the 
base of the funicular, as a new urban park for the Cerro Cordillera, integrated into the public open 
space system of the city.
Calle Tomas Ramos
It is an area characterized by the presence of many buildings of restoration value and a pedestrian 
route of particular importance for the Cerro Cordillera, connectin it directly to Calle Tomas Ramos.
 Urban revitalization of the vertical route from Calle Tomas Ramos. A project for the complete 

resurfacing of the route, new water drainage system and public lighting.
 Restoration of the buildings of architectonic historical value present in the project area.

The GIS database
A proper Risk Assessment procedure should foresee a multidisciplinary approach, foreseeing the 
integrated  use  of  several  tools  (hazard  models,  building  classification  and  inventory  database 
resources,  RS  and  GIS,  etc.),  the  identification  of  analyses  procedures  and  algorithms,  the 
elaboration of reliable outputs. 
The  work carried out in the framework of the “MAR VASTO” project allowed to develop a first 
nucleous of a GIS database platform for the City of Valparaiso, organizing a huge amount of data of 
general interest. Additional information targeted on specific hazards and building inventory data 
can be implemented as explained before.
Finally,  the database should be flexible, freely available for use by any country and organization 
through  Internet  access,  open-source,  capable  to  be  multi-hazard  and  international  in  scope, 
encouraging the worldwide community to participate to its development and validation.

The investigation on the three churches
Status of the churches
The work carried out on the three churches (San Francisco del Baron, Hermanas de la Providencia, 
La Matriz), even if it can be considered as a first work step to be deepened in the future throughout 
specific rehabilitation projects, allows to say the following:
 after  survey,  vulnerability  analysis  and  preliminary  Finite  Element  calculations,  the  present 

damage situation  of  the  San Francisco  Church  must  be  considered  very  worrying,  because 
partial or total collapse (especially in the bell-tower and in the façade) can occur in case of 
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earthquake (i.e. medium to high magnitude seismic excitations, as expected in the Valparaiso 
area); in fact, the church is unsafe and urgently must be closed partially of totally, planning a 
strengthening intervention as soon as possible;

 after  survey,  vulnerability  analysis  and  preliminary  Finite  Element  calculations,  the  present 
damage situation of the Hermanas de la Providencia Church must be considered very worrying, 
because partial or total collapse (in several structural parts, due to widespread weakness) can 
occur in case of earthquake (i.e. medium to high magnitude seismic excitations, as expected in 
the Valparaiso area; moreover, the church is located in the X highest Intensity area, as shown by 
the 1906 seismic event); the church (declared unsafe after the damage subjected by the 1985 
seismic event) is now almost completely closed;

 after survey and vulnerability analysis, the situation of La Matriz Church is enough good from 
the seismic point of view; on the other hand, this building needs surely an improvement of fire 
protection,  together  with  preservation  measures  against  materials  degradation  and  termite 
attack (in particular for wooden elements).

References for cultural heritage rehabilitation
In order to avoid a possible conflict between the conservation requirements prescribed for cultural 
heritage  structures  (integrity,  compatibility,  reversibility  and  durability)  and  the  antiseismic 
improvement, the philosophical approach can be summarized in these following simple statements:
a) because cultural heritage structural rehabilitation problems are much more difficult to solve than 

those related to modern r. c. or steel structures, interventions can derogate from the antiseismic 
design criteria foreseen for ordinary buildings;

b) in relation to the state limit analysis, the intervention must be defined as a “controlled structural 
improvement”, i.e. accepting an antiseismic protection level lower than required, in order to 
reduce invasivity, but depending on the category of use and importance;

c) for  each limit  state,  the improvement effectiveness  must be quantified,  evaluating the PGA 
(Peak Ground Acceleration) levels which generate the local collapse mechanisms, before and 
after the intervention;

d) because the cultural heritage structures characteristics (history, material properties, construction 
details, quality of connections, state of integrity and maintenance, etc.) are frequently not well 
known, detailed survey, damage assessment and diagnostic campaigns must be carried out, in 
order  to  reach  a  knowledge  level  as  deeper  as  possible;  moreover,  each  cultural  heritage 
structure is different: therefore, it is necessary to undertake the rehabilitation design in a specific 
way, use of standardized procedures being not possible;

e) the  observance  of  the  “regola  dell’arte”,  i.e.  the  unwritten  construction  rules  for  masonry 
elaborated  by  architects  and  bricklayers  in  centuries  of  work  practice,  is  fundamental  for 
protection (good overall static and dynamic behavior), conservation (durability in after years) 
and restoration (avoiding irreversible mistakes); the use of modern techniques and materials can 
be very useful  to reduce seismic vulnerability, but it must be philologically correct, compatible 
and mechanically effective.

Specific  antiseismic guidelines and codes for the cultural heritage protection should be used; in 
particular, the following references are suggested for cultural heritage structural restoration:
- guidelines for evaluation and mitigation of seismic risk to cultural heritage, recently edited by the 

Italian Ministry for Cultural Heritage and Activities (July 21, 2006);
- International Standard ISO 13822, Assessment of Existing Structures;
-  ICOMOS-ISCARSAH  (International  Scientific  Committee  for  Analysis  and  Restoration  of 

Structures  of  Architectural  Heritage,  UNESCO),  20051:  Recommendations  for  the  analysis, 
conservation and structural restoration of cultural heritage.

The application of the above said references for cultural heritage structural improvement is, in our 
opinion,  mandatory.  Thus,  the  choice  of  some  emblematic  projects,  to  be  exploited  in  the 
framework of an International Chilean - Italian partnership, seems highly desirable, also with the 
aim to disseminate knowledge and experience.
Knowledge of the structure
Cultural heritage structures characteristics (history, material properties, construction details, quality 
of connections, state of integrity and maintenance, etc.) are frequently not well known, due to their 
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intrinsic complexity. On the other hand, a well done rehabilitation project should need basic data on 
geometry, structural features, construction details, damage, conservation, mechanical properties of 
materials, etc., in order to reach a knowledge level as deeper as possible.
The first steps to foresee are the execution of a detailed geometric survey and a reliable damage 
assessment, by using conventional or innovative (laser scanner) methods. 
Diagnostic campaigns requires non destructive (NDT) or minor destructive (MDT) techniques, in 
order to avoid invasive tests, as follows:
- single flat jack tests, allowing to evaluate the in-situ stress level of the structural material;
- double flat jack tests, used to evaluate the deformability characteristic;
- shear pull out tests, consisting in the insertion of a tensile element (usually a steel bar) into a larger 

borehole; if used on different material portions, they aim to investigate the sliding behavior of the 
walls, identifying a local shear value “marking” the wall out-of-plane mechanism;

- borehole with video endoscopy, performed on elevation and foundation walls, giving a general 
stratigraphy of the wall section;

- sonic pulse velocity tests, based on the generation of sonic/ultrasonic impulses at a point of the 
structure, useful for different purposes, i.e. to qualify the material through the investigation of the 
wall section morphology, detect the presence of voids, and find crack and damage patterns.

- absorption tests, to be used to compare different products for mortar injections, aiming to set up 
the consolidation process parameters;

-  mortar  analyses,  oriented  to  evaluate  the  mortar  conservation  state,  identifying  composition, 
resistance and degradation;

-  construction  details  critical  survey,  which  provides  important  data  regarding  the  connection 
quality of bearing walls, effectiveness of wall-floor nodes, presence or lack of steel ties, stability 
of vaults and arches; similar results can be also carried out through the analysis of a generic 
transversal wall section, aiming to evaluate the voids percentage.

In-situ  experimental  campaigns  for  dynamic  characterization  (performed  through  ambient 
vibrations  or  impulse  produced  by  an  impact  of  a  mass  dropped  on  the  ground  close  to  the 
structure), are also recommended, in order to examine the motion in terms of modal shapes.
Both diagnostics and dynamic characterization tests are fundamental to calibrate the Finite Element 
Model, with the aim to obtain accurate outputs in structural calculations.
In the case of the three churches, we can consider satisfactory the geometric survey, sufficient the 
damage  assessment,  while  it  was  not  possible  to  perform  experimental  tests  (due  to  lack  of 
resources and time). They must be done in any case if a rehabilitation project will be foreseen in the 
future.
The  scarcity  of  experimental  information  was  replaced  by  data  taken  from  literature.  A 
supplemental  difficulty  has  been  encountered  for  the  Las  Hermanas,  due  to  the  unicity  of  the 
constituent material (a primitive reinforced concrete); in this case, a conservative approach has been 
followed.
In relation to the depth of the structural knowledge, it is possible to assign a confidence factor FC to 
be used in the numerical analyses. In our case, due to the speedy level of knowledge reached, a 
penalizing FC has been choosen. 
Reasonable anticipations about future rehabilitation projects
 San Francisco del Baron
This  construction  seems  to  be  (in  the  façade  and  in  the  bell-tower)  a  very  regular  masonry 
brickwork,  but  showing  heavy  widespread  structural  damage  and  absence  of  antiseismic 
protections. The main intervention steps can be foreseen as follows:
-  reinforcement  of  part  or  all  the  resistant  elements,  increasing  selectively  resistance,  stiffness, 

ductility or a combination of these (always paying careful attention to induced modifications to 
the structural scheme); it can be done: increasing the strength of masonry, trough local repairs to 
cracked or deteriorated parts; reconstructing masonry unity in the most weak or deteriorated parts, 
utilizing materials with analogous physical-chemical and mechanical properties; common non-
invasive techniques used in Italy are rip and sew, injections of mixed bonding agents, redrafting 
the junctions; the insertion of post-tightened vertical tie-rods is applicable only in specific cases 
and when the masonry has been proven to be able to support the increase in vertical load;
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- insertion of new elements which are compatible with existing ones, eliminating local vulnerability 
of certain parts of the construction and improving the overall functionality in terms of resistance 
or ductility; it can be done mainly through the traditional technique, as the insertion of tie-rods 
(placed  in  the  two  horizontal  directions  of  the  structure,  at  the  level  of  floors  and  in 
correspondence to bearing walls) anchored to the masonry; arches and vaults can be strengthened 
also using tie-rods (normally placed at the rear), put in place with adequate pre-solicitation; other 
methods (jaketing by concrete or strips of composite materials) should be evaluated with care.

A specific  agreement  has  been  reached  between  the  “MAR VASTO” team and  the  Intendente 
Regional,  after  his  welcome address during the final conference (in  which he promised special 
funds  for  the  intervention  on  the  San  Francisco  Church,  see  Appendix  4)  and  some  working 
meetings with the technical staff:
- the church must be partially or totally closed (due to safety reasons) and a prompt emergency 

intervention should be urgently carried out, in order to avoid the collapse of the building beel-
tower and façade, with resources of the Intendencia Regional; for the prompt intervention, the 
Italian team is going to offer a free project (see Appendix 5);

-  the  overall  rehabilitation  intervention  of  the  San Francisco  Church  has  been  included  in  the 
specific program “Puesta en Valor Patrimonial” foreseen for the Valparaiso Region.

 Las Hermanas de la Providencia
Due to the very particular typology of the construction material (a primitive reinforced concrete 
very rare in the world), a strengthening intervention with conventional techniques can be ineffective 
or very invasive. In this case, an innovative solution can be imagined:
-  introduction  of  a  base  isolation  system (with  all  the  due  precaution,  avoiding  elevation  and 

foundation wall cutting, by means of the insertion of a new subfoundation system), that seems 
possible due to the apparent absence of a crypt.

 La Matriz
Very simple strengthening interventions can be done:
- insertion of new elements which are compatible with existing ones, eliminating local vulnerability 

of certain parts of the construction and improving the overall functionality in terms of resistance 
or ductility; it can be done mainly through the traditional technique, as the insertion of tie-rods 
(placed  in  the  two  horizontal  directions  of  the  structure,  at  the  level  of  floors  and  in 
correspondence to bearing walls) anchored to the masonry; in our case, the horizontal tie-rods 
connecting façade and nave should be foreseen, in order to minimize out-of plane overturning. 

-  In  addition,  this  building  needs  fire  protection,  preservation  from  materials  degradation  and 
termite attack.

TDR10. Elaboración de presentaciones multimedia, aplicaciones SIG y página web

The project website (http://  www.marvasto.bologna.enea.it  ) is going to be updated with all the final 
results.

Three presentations of the “MAR VASTO” project have been carried out:
- an invited lecture at the conference “El terremoto de Valparaíso de 1906” in the framework of the 
VI Chilean Congress of Geotechnics, held by the Pontificia Universidad Catolica of Valparaíso, 
November 29, 2007; 
- a specific seminar organized at the Universidad Federico Santa Maria of Valparaíso, November 
22, 2007;
- II Jornadas de Patrimonio, Viña del Mar, October 2, 2008.
 
The presentation of the following scientific paper has been done at the 6th Conference on Structural 
analysis of historic construction (SAHC), Bath, United Kingdom, 2-4 July 2008:
M. Indirli, F. Geremei, C. Puglisi, A. Screpanti, ENEA, Italy
D. Blersch, L. Lanzoni, N. Lopez Izquerdo, E. Milani, M. Miglioli, G. Simonini, University of Ferrara, Italy
M. Munari, University of Padua, Italy
F. Romanelli, ICTP, Abdus Salam International Centre for Theoretical Physics of Trieste, Italy
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“A GIS platform on main natural hazards for Valparaiso City (Chile) and vulnerability studies for some historical  
constructions and urban sectors”.

The presentation of the following abstracts has been done at the PROHITECH 2009 International 
Conference, “Protection of Historical Buildings by Reversible Mixed Technologies”, Rome, June 
21-24, 2009:
- Maurizio Indirli, Sotero Apablaza Minchel, et al.
“General description of the project MAR VASTO (Manejo de riesgos en Valparaiso)”;
-  Luca  Lanzoni,  Sotero  Apablaza  Minchel,  Marco  Miglioli,  Enrico  Milani,  Marco  Munari,  Giampaolo  Simonini, 
Cristian Palma Valladares, Claudia Zuñiga Jara, Maurizio Indirli
“The investigation on a Cerro Cordillera building stock in the framework of the project MAR VASTO (Manejo de  
riesgos en Valparaiso)”;
-  Marco Munari,  Enrico Milani,  Daniel  Blersch,  Sotero  Apablaza Minchel,  Carola  Avalos  Avalos,  Cristian  Palma 
Valladares, Claudia Zuñiga Jara, Maurizio Indirli
“The investigation on three important churches stock in the framework of the project MAR VASTO (Manejo de riesgos  
en Valparaiso)”;
- Fabio Romanelli, Claudio Puglisi, Augusto Screpanti, Lorenza Bovio, Fabio Geremei, Mauricio Gonzalez Loyola, 
Sotero Apablaza Minchel, Maurizio Indirli 
“Hazards  investigation  in  Valparaiso  stock  in  the  framework  of  the  project  MAR VASTO (Manejo  de  riesgos  en 
Valparaiso)”.

The MAR VASTO general activity has been also presented and discussed in the framework of the 
EU  COST  Action  C26,  “Urban  Habitat  Constructions  under  Catastrophic  Events”, 
(http://www.civ.uth.gr/cost-c26/),  both in the general meetings and in the WG4 sessions (Working 
Group 4: “Risk Assessment for Catastrophic Scenarios in Urban Areas”, in which Dr. Maurizio 
Indirli  is  Chair).  A specific  presentation has  been  carried  out  by Maurizio Indirli  in  the  Malta 
Symposium (La Valletta, October 23-25, 2008).

A scientific article regarding the “MAR VASTO” project is in preparation for the  “International 
Journal of Cultural Heritage” (http://www.tandf.co.uk/journals/titles/15583058.asp).

Moreover,  in  the  framework  of  the  Master  Ecopolis,  managed  by  the  University  of  Ferrara, 
regarding  urban  and  environmental  planning  (http://www.masterecopolis.it/),  the  following 
presentations have been done (May 8, 2008):
- Maurizio Indirli (ENEA): “The MAR VASTO Project”;
- Luca Lanzoni (University of Ferrara): “The urban planning approach in UNECO sites”;
- Sotero Apablaza (OGP Valparaiso): “Valparaiso, world cultural patrimony”;
- Mauricio Gonzalez (OGP Valparaiso): “Urban planning and GIS in Valparaiso”;
- Claudia Zuniga (OGP Valparaiso): “OGP in-progress projects”.

Press  conferences  during the in-field  activities  and the final  conference  have  been  carried out. 
Several newspaper (“La Estrella, El Mercurio, etc.) and television reports have been also produced.
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Table 1: WP01 activities

WP 01 activity sub-activity leader contributions
“state-of-the-
art” for all the 
municipality 
of Valparaiso

1.1 collection  of  cartography  and  maps  of  Valparaiso; 
acquisition  of  high  resolution  satellite  images  and 
aerophotos

1.2 collection and analysis of historical material (photos, maps, 
databases, etc.)

1.3 collection  and  analysis  of  existing  studies/investigations 
regarding  natural  and  anthropic  risks  (seismic  events, 
landslides,  floods,  tsunami,  coastal  erosion,  fire,  status of 
infrastructures and lifelines, etc.)

1.4 data homogenization and  organization of a digital archive 
of  the  “state-of-the-art”,  in  GIS  format  (Geographic 
Information System) – see WP6

ENEA ALL

-

Table 2: WP02 activities

WP 02 activity sub-activity leader contributions
Topographic 

and Laser 
Scanner 3D 

survey

2.1 topographic survey of the GCPs (Ground Control Points) 
to  geo-referencing  high  resolution  satellite  images  and 
DTM (Digital Terrain Model)  implementation for all the 
municipality of Valparaiso

2.2 DGPS (Differential Global Position System) topographic 
survey in static configuration of the most significant and 
representative structures

ENEA UNIFE

2.3 3D Laser-Scanner survey of 1 to 3 significant structures of 
the UNESCO area in Valparaiso (mainly in Barrio Puerto) UNIFE ENEA

Table 3: WP03 activities

WP 03 activity sub-activity leader contributions
study of 

seismic hazard
3.1 evaluation of existing studies and investigations
3.2 suggestion of future deeper analysis through new seismic 

microzoning experimental campaigns, if necessary
3.3 elaboration of seismic hazard scenarios and maps; digital 

archive of results; also in GIS format – see WP6
ICTP  

ENEA, UC, USM 

ENEA

Table 4: WP04 activities

WP 04 activity sub-activity leader contributions
study  of 

tsunami and 
coastal  
erosion 
hazards

4.1 evaluation of existing studies and investigations
4.2  implementation  of  the  existing  studies  and  investigation 

regarding tsunami and coastal erosion risks in the UNESCO 
area

4.3 elaboration of risk scenarios and maps; digital archive of 
results, also in GIS format – see WP6

ENEA, 
ICTP

-

-
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Table 5: WP05 activities

WP 05 activity sub-activity leader contributions
vulnerability 

analysis
5.1 identification and classification of the structural typologies 

present  in  Valparaiso,  with  particular  regard  to  the 
UNESCO area

5.2 visual  quick  survey  (architectonic/structural)  for  a 
representative  amount  of  buildings  and  comparison  with 
data obtained by satellite image processing 

5.3 visual  deeper  survey  (vulnerability  evaluation)  of  some 
representative buildings

5.4 vulnerability scenarios and maps elaboration
5.5  identification  of  interventions  reducing  structural 
vulnerability
5.6 suggestion of future diagnostic campaigns, in situ dynamic 

characterization   and  experimental  laboratory  tests; 
suggestion of numerical simulations

UNIFE

ENEA
 

ENEA, UNIPD

5.7 organization  of  a  digital  archive  for  the  results  and 
cataloguing , also in GIS format – see WP6

ENEA UNIFE

Table 6: WP06 activities

WP 06 activity sub-activity leader contributions
Development  
of the geo-
referenced 

digital 
archive

6.1 development of the GIS conceptual model 
6.2  analysis  and  spatial  homogenization  of  the  information 

provided by existing studies and investigations (« state-of-
the-art ») for all the Valparaiso area

6.3 ortho-rectification of  the satellite  images,  implementation 
and actualization of the high definition vectorial base from 
satellite images of the buildings for all the Valparaiso area

6.4  urban classification  of   Valparaiso  from  high  definition 
satellite images
6.5 creation of the GIS digital archive for the results obtained 

from the risk analyses performed for the UNESCO area
6.6 spatial  elaboration  of  maps  and  scenarios  (hazard, 

vulnerability, specific and multiple risks) 

ENEA
UNIFE

 
-

UNIFE

UNIFE, ICTP, 
UNIPD

Table 7: WP07 activities

WP 07 activity sub-activity leader contributions
Principal 

final 
proposals

7.1 natural/anthropic disasters mitigation and vulnerability 
reduction in Valparaiso and particularly in the UNESCO 
area

ENEA, 
UNIFE

ICTP,
UNIPD

Table 8: WP08 activities

WP 08 activity sub-activity leader contributions
Realization of  

multimedia 
products

8.1 project and realization of the WEB site, audiovisuals, CD-
ROM, WEB-GIS

8.2 international workshop
ENEA

UNIFE, ICTP,
UNIPD

ALL
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APPENDIX 1

Program of the “MAR VASTO” Final Conference
and presentation of the Master ECO-POLIS

Valparaiso, September 29 – 30, 2008
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“MAR VASTO” – “Manejo de Riesgos en Valparaíso”
PROGRAM                                                                                                                                September 29th, 2008

Chairs:
Sotero Apablaza, Valparaiso Municipality  Maruzzella Giannini, ICE, Italy

09:00 – 10:00 Welcome addresses of Chilean and Italian Authorities

Father Fernando Candia,
Parroco, San Francisco Church

Mons. Gonzalo Duarte García de 
Cortázar, Obispo, Valparaíso

Dr. Ivan de la Maza Vaillet,
Intendente V Región Valparaíso

Dr. Omar Jara Aravena, Alcalde 
Surrogante, Valparaíso Municipality

Dr. Roberto Santilli, Italian Embassy   and 
ICE

Dr. Ana Maria Icaza, Directora 
PRDUV/BID Valparaíso

10:00 – 13:00 Technical presentations,  interventions and discussion

Rodolfo Saragoni, Univ. Chile:
historical seismicity in Valparaíso

Thomas Sturm, Univ. Chile: study of two 
Valparaíso historical buildings

Maurizio Indirli, ENEA: the Project 
“MAR VASTO”, general overview

Claudio Puglisi, ENEA:
hazard maps for Valparaíso

Luca Lanzoni, Univ. Ferrara:
the investigation in Cerro Cordillera

Osvaldo Neira Figueroa, Geocom:
the laser scanner survey on churches

Marco Munari, Univ. Padova:
the churches vulnerability investigation

Claudia Cárdenas,
BID consultant

Paolo Ceccarelli, Univ. Ferrara:
overview on the Master ECOPOLIS
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“ECO - POLIS” - International Master for cultural heritage protection and urban/environmental development 
PROGRAM                                                                                                                                September 30th, 2008

Chair:
Roberto Barria, Federico Santa Maria University

09:00 – 09:30 Welcome addresses of Chilean and Italian Authorities
Juan Mastrantonio

Board of Architects, Valparaíso
Paulina Kaplan Depolo

OGP, Municipality of Valparaíso
09:30 – 13:00 Technical presentations,  interventions and discussion

Luis Alvarez, Univ. Santa Maria:
Risk and resilience in Valparaíso

Remigio Rossi, Univ. Ferrara: 
the concepts of conservation and risk in ecology

Paolo Ceccarelli, Univ. Ferrara: 
new challenges for urban planning in Latin America

Franco Rossi, Univ. Calabria: strategic spatial planning 
to regenerate cities and regions

Gianfranco Franz, Univ. Ferrara: ECO-POLIS, an 
International Master in environmental and regional 

policies for sustainability in local development

Emanuela de Menna, Univ. Ferrara: 
Yesterday/Tomorrow, 50 years of urban conservation 

and innovation in Italy
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APPENDIX 2

Presentations of the “MAR VASTO” Final Conference
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Rodolfo Saragoni Huerta, Univ. Chile, Santiago
Terremotos de Valparaiso de 1906/1985 en el Barrio El Almendral
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Thomas Sturm, Univ. Chile, Santiago
Valparaiso: su patrimonio historico y los sismos
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Maurizio Indirli, ENEA Bologna, Italy
General description of the “MAR VASTO” project and syntethic information on results
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Claudio Puglisi, ENEA Rome, Italy
Los riesgos naturales en la ciudad de Valparaiso
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Luca Lanzoni,University of Ferrara,Italy
Proyecto piloto - Cerro Cordillera
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Osvaldo Neira Figueroa, Geocom Santiago
The laser scanner survey on the three churches in Valparaiso
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Marco Munari, University of Padua, Italy
The structural vulnerability investigation on the  three churches in Valparaiso
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Marco Munari, University of Padua, Italy
Advanced Master in Structural Analysis of Monuments and Historical Constructions
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APPENDIX 3

Presentations of the Master “ECO-POLIS
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Gianfranco Franz, University of Ferrara, Italy
Eco-Polis: Master Internacional en politicas ambientales y territoriales para la sustentabilidad y el  

desarrollo local
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Remigio Rossi, University of Ferrara, Italy
Risk & Conservation in ecology
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Franco Rossi, University of Calabria, Italy
Methods and experiences of strategic pianification
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APPENDIX 4

Regional Government news

http://www.gorevalparaiso.cl/modules.php?name=News2&file=article&sid=1940
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APPENDIX 5

Letter of ENEA, Universities of Padua and Ferrara to the Regional 
Government, regarding safety intervention and rehabilitation of the San 

Francisco del Baron Church
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