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Executive Summary 
 
The El Salvador Project is difficult to define since it has been evolving steadily since its conception in 
2002. However, essentially it is a student led construction project that has involved a team of Civil 
Engineering students from Imperial College travelling to El Salvador to assist with the development of 
communities devastated by the 2001 Earthquakes. The actual in-country project lasts for a period of 6 
weeks during the summer break, however the planning, fund raising, and post-project work represents 
over a year’s worth of effort. During the time in El Salvador the volunteers worked in partnership with 
the local community. As in previous years we owe a tremendous debt of gratitude to REDES, a local 
NGO who has facilitated the entire project. This year – as with every other year since 2002 – the level 
of sophistication of the project has grown, and for 2005 this has been through the inclusion of a 
sociological appraisal of the project above all. 
 
The 2005 project was a great success, and builds upon the work that the El Salvador Project has been 
undertaking within the community of San Jose de Costa Rica in the previous two summers. The two 
main tasks of the El Salvador Project this year were to build seismically resistant low cost housing in a 
community devastated by the Earthquakes of 2001 and to assess the impact of this project on both the 
volunteers and the community. 
 
 The project was a success in 7 key ways: 
 

· 16 volunteers were able to participate in the project. This was made up of 15 students and 
1 graduate engineer.  

· In total 13 houses were worked upon of which 3 were directly funded by ourselves. This 
has lead to 3 extra families receiving houses, who would have otherwise had to remain in 
their dangerous ‘temporary’ steel shacks. 

· 2 concrete retaining walls and 1 bamboo retaining wall were worked upon. 
· The 2 concrete retaining walls were directly funded by ourselves. This allowed 2 houses to 

be built in difficult locations that were the only sites available to these families, due to land 
ownership issues. 

· An original design flaw was identified and a solution devised and fully funded to prolong the 
life spans of all 30 houses that were built in the 2004 and 2005 projects. 

· 2cement lined drainage ditches were designed and built to reduce erosion around the 
houses. 

· A sociological study was run to assess the affects of the El Salvador Project upon the 
community and volunteers. 

 
This year there was an unprecedented level of interest from students of the department of Civil and 
Environmental Engineering at Imperial College to take part in this project, and the Team was composed 
mainly by students from this department. However, to supplement our skills two student engineers from 
different departments within Imperial, a student engineer from Sweden, and a graduate engineer were 
brought into the project team. In addition to this a student of Sociology and Third World Studies from 
Westminster University ran the sociological study, and was assisted by a humanities student from 
Queen Mary’s.  
 
El Salvador is primarily a Spanish speaking country and English is barely spoken by the locals, 
especially in rural areas.  Accordingly, the Team endeavoured to have a strong Spanish language 
base, with five members of the Team fluent and a further two members conversational. This coupled 
with the affects of the sociological study led to a high level of interaction with the community, and that 
has been vital to the achievements of the project. As with previous years, Monday to Friday were spent 
living within the community where the Team were working, and the weekends were spent with REDES 
being shown some of the culture and history of El Salvador.  
 
Such a large team required significant fundraising efforts and the Team owe a great deal to the 
sponsors who have allowed so many to take part in the project this year. The number of volunteers 
represents a key success for the project because it has allowed the Team to accomplish so much, in 
terms of what was physically constructed, the personal development, and the sharing of skills and 
knowledge for both the volunteers and the community members. 
 
 
 



 
 

Digging the foundations for one of the retaining wa lls 
 

 
 

One of the volunteers pausing work to take in the b reathtaking countryside in El Salvador 
 

 
 

One of the Work Groups and their family  
 

13 seismically resistant houses and 3 retaining walls represent a key success since now 13 generally 
large families no longer have to live in their temporary corrugated steel shacks, which were 
overcrowded, uncomfortable, caused many health problems, and most importantly could be lethal in 
the event of another earthquake. All volunteers got a chance to practically apply some of the skills they 
had learnt in theory in their university courses. Some examples include: volunteers explaining to the 
locals how adding too much water to concrete was bad practice, specifying how much slopes needed 
to be cut back, and drainage recommendations. Due to the scarcity of materials, total lack of practically 
all plant equipment, designs not being site specific and a range of other issues, problem-solving skills 
were severely tested and developed. Overall, by the end of the project one of the major personal gains 
from the volunteer’s point of view was confidence in their Civil Engineering skills. 
 
The sociological study allowed the volunteers to visit many of the families who had houses built for 
them in previous years, and when looking at the houses and speaking to the families one significant 
problem was identified. In the original design no guttering had been allowed for, and accordingly the 
walls of several of the houses were showing signs of dampness due to the water running off the roofs 
and splashing back onto the walls. Given the torrential rainfall that occurs in El Salvador the level of 
dampness was often quite severe. If this had been allowed to continue it would eventually have lead to 
the rotting away of the wall. Therefore, all houses were surveyed for this damage and a solution 
devised. This took the form of guttering that was designed by the volunteers in collaboration with the 
site engineer from REDES and a skilled labourer of the community. The project funded all the costs 
associated with providing guttering for all the houses that had been or were being constructed. This 
was a key achievement for the project because the work of previous years and the current year has 
now been safeguarded for the future.  
 
As noted earlier the main difference in sophistication between the 2005 project and previous projects 
was the sociological study. This primary research allowed us to gain a far greater insight into the lives 
led by members of the community we had been working with, and it allowed us to understand more 
fully the impact of the construction project upon the community and ourselves as volunteers. The study, 
which is presented fully in this report consists of interviews with community members and volunteers as 
well as participant observation. An example of one of the major findings is how when working on the 
construction project community members are not able to tend their fields properly, and this can mean 
that they and their families face severe hardship in the winter when it comes to having enough to eat. 
This means that every effort should be made to work as efficiently and quickly as possible, hence 
allowing the community more time to work on their fields. In addition, it was found to be vital to have a 
good language base within the Team for the project to be carried out successfully. There are many 
other significant findings, and future volunteers are strongly encouraged to read the sociological section 
of the report in addition to the more technical parts.  
 
It is impossible to express this project in a short summary without going into several pages and it is 
therefore very much hoped that the reader will go on to the report, even if they skip to the sections they 
are most interested in. The Team hopes that this document will be used as a resource for future years, 
and will be enjoyable and informative reading for all. 
  

 
 
 
 
 
 
 
 
 
 
 
 



 
 

Typical housing in El Salvador, very susceptible to  both earthquakes and flooding 
 

 
 

During storms and earthquakes the villagers are oft en evacuated to shelters, such as this school 
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Preparing concrete for the base slab  
 

 
 

Digging a hole for one of the retaining walls 
 

 
 

The Team and REDES 

1.0 Introduction 
 

1.1  Message from the Team 
 
This document is intended to inform our friends, sponsors, supporters, and future and past project team 
members upon a years worth of work, which has positively affected both the participants and the 
beneficiaries.  It will also form part of a written record for those who took part in the project.  Although 
this report is lengthy, we hope that readers will be able to quickly navigate through to parts that are of 
particular interest to them. We also feel that the length of the document reflects the magnitude of the 
project. This year we have been fortunate enough to be able to run a sociological project to assess the 
impact of the El Salvador Project on the student volunteers and the community that we have been 
working with for the last 3 years.  Finally we would like to thank our sponsors for their generous 
donations, without which we would not have been able to finance such a large group and have so large 
an impact on the community in El Salvador. 
 
This year’s project has relied heavily upon the support of the following individuals and groups, in 
particular: 
 
Walter Navarrete 
Rigoberto Ventura 
All the staff of the Fundación Salvadoreña para la Reconstrucción y el Desarrollo (REDES) 
David Nethercot 
Julian Bommer 
Melvin Tebbut 
Paul Astle 
Martin Threakall 
 
1.1.1  Definitions  
 
The following terms used in this report are defined here: 
 
The Team  is defined as the 16 students and contracting engineer from the UK. 
 
Community Members  are defined as the residents of the village of San Jose San Jose de Costa Rica 
for whom and with whom the work was carried out. 
 
Work Group  is defined as 4 members of the Team and 4 Community Members working together on a 
set part of the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

The Team 2005 
 

 
 

Typical local housing 
 

 
 

Co-operative working 

1.2  The El Salvador Reconstruction and Development  Project 2005 
 
1.2.1  Formation of the Team 
 
Since this project began in 2002, there has been an ever-increasing number of students wishing to 
participate. This year was no exception, and there was more interest than we could accommodate. The 
Civil Engineering side of the Team was chosen from a range of years to exploit the engineering 
knowledge and experiences of the older years, and promote the sustainability of the project for future 
years by including the younger years. Priority for places was given to those who expressed an interest 
in working in development and relief engineering at some point in their future, and to those whose main 
aim was to help the people of El Salvador. 
 

The Team: 
 

David Dalgado (Team Leader & First Aider) 
Michael Davis (Team Leader & REDES Liaison) 

Luz Gutierrez (Sociological Project Team Leader & REDES Liaison) 
Jannicke Roos (Work Group Leader & Executive Advisor) 

Sara Alam (Translator and Sociological Assistant) 
Francisco Aguilar (Translator) 

Jolene Ferretti-Mallory (Translator) 
James Gunn (Travel Coordinator) 

Eddie Hult (Welfare) 
Sebastian Kaminski (Work Group Leader & Treasurer) 

Saskia de Longvilliers (Social) 
Robin Nicholson (Publicity) 

Victoria Ng (Archiver) 
Paul Segal (Graduate Engineer) 

Kirsty Singer (Work Group Leader & Health) 
Andras Szollar (Secretary & First Aider) 

 
Luz (student of Sociology and Third World Politics from Westminster University) was involved from the 
outset with setting up the 2005 project and headed the sociological study. 
 
Two Spanish speakers from Imperial College, Jolene (a Biomedical Engineering student) and 
Francisco (a Mechanical Engineering student) were brought into the Team to encourage community-
student relations and good working practice through their linguistic skills. 
 
Eddie (a final year Swedish Civil Engineering student) was incorporated to supplement the Civil 
Engineering knowledge base. 
 
Paul worked as a contracting engineer for 5 years since graduation and joined to provide experience 
and managerial skills, becoming involved after the Team advertised within the Institution of Civil 
Engineers. 
 
Sara who joined the Team for the final 2 weeks of the project after working in an orphanage in 
Honduras, spoke Spanish fluently and assisted with the sociological project.  
 
1.2.2  Mission Statement 
 
To share engineering knowledge and expertise with the aim of empowering poverty-stricken 
communities while educating the volunteers involved. 
 
1.2.3  Vision 
 
We would like to encourage development in areas of poverty by working with the local non-
governmental organisation REDES on construction projects together with local communities, so that 
technological knowledge about appropriate disaster-resistant building methods is shared through 
collaboration.  We would also like to succeed in our goals by widening our own cultural and 
international understanding, and so upon our return to the UK we wish to spread and raise awareness 
of development issues. 



 
 
REDES help out communities across El Salvador, 
conducting activities from helping evacuations to 
teaching construction techniques 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  The dir ector of REDES,                Director of Risk Man agement,                   REDES Technician,                           
           Walter Javier                                  Walter Navarrete                               Rigoberto Ventura  
 

 
 
 

1.3  REDES 
 
1.3.1  Background  
 
Fundación Salvadoreña para la Reconstrucción y el Desarrollo - REDES (The Salvadorian Foundation 
for Reconstruction and Development) is a non-governmental organisation founded 16 years ago to 
reconstruct and develop the country after the civil war.  More recently it has also done a lot of work in 
helping communities get back on their feet after natural disasters such as hurricanes – most notably 
Mitch – and the infamous earthquakes of 2001. Until now REDES has been mainly involved in 
reconstruction projects, but it aims to continue as a development organisation. 
 
Many of REDES’ members fought in the civil war, and saw first-hand the destruction of their country.  
REDES now have programmes throughout the country and hopes to prove that sustainable 
development is possible without a heavy reliance on the dollar economy. 
 
REDES receives funding from various organisations like the EU, CARE, OXFAM, CAFOD, USAid, 
Canadian Alliance, Spanish councils and Irish charities.  They have a lively office with engineers, 
architects, GIS and CAD technicians, lawyers and economists. They are all passionate about their 
country and were keen to educate the Team about the situation of the country, introducing the 
volunteers to its culture. 
 
In the project in San Jose de Costa Rica the Team worked for REDES, who managed the project, 
organised the materials to be brought on site and provided designs for the houses and retaining wall. 
The REDES engineers stressed the importance of working together with the community and 
communicating with the community committee. 
 
1.3.2  Mission Statement 
 
REDES is an El Salvador based non-governmental organisation that coordinates manpower and 
resources to generate the capacity for self-management, human development and the accompanying 
processes, by applying participative methodologies, facilitating technologies and fomenting abilities for 
the economic and social development of the population that finds itself in a situation of poverty and 
social exclusion. 
 
1.3.3  Vision for 2003-2005 
 
The REDES Foundation has fortified itself as an organisation that accompanies the processes of 
development and self-management within poverty-stricken communities. This has caused recognition 
on both a national and international level.  REDES works with technological resources and specialised 
personnel with the capacity to develop processes, methods and technologies that contribute to fulfil its 
mission. 
  
1.3.4  General Objectives 
 

· To accompany the natural development of the objective population, laying down material 
bases, techniques, and organisational skills to fortify both communal and municipal 
development. 

· To contribute towards protecting and recuperating natural resources for the native population’s 
handling and rational utilisation. 

· To participate actively in economical, social and political development on a local and national 
level. 

· To guarantee the institutional fortification of the Foundation. 
 
REDES achieves these objectives by facilitating and fortifying the organisation and development of 
communities, efficiently utilising suitable human resources and through the internal fortification and 
promotion of institutional work.  
 
 
 



 
 

 
 

Figure 1:  El Salvador is the smallest country in C entral America, about the size of Wales 
 
 
 
 

1.4  Geography of El Salvador 
 
El Salvador is the smallest country in Central America (Figure 1). It is about the size of Wales, but has 
the highest population density in the Americas, with a population of over 6½ million people.  The 
average annual income is US$2,013, however the wealth distribution is skewed with most of the 
country’s wealth controlled by an elite few and around 50% of the population living on less than a dollar 
a day.  During its turbulent history, El Salvador has been witness to conquests, environmental 
plundering and the recent shattering 12-year civil war. The country also suffers frequent and 
devastating natural disasters.  On average the capital, San Salvador, is struck by a large seismic event 
every 22 years. 
 
Running through El Salvador across the East-West axis is a convergent boundary between the Cocos 
and Caribbean Plate (Figure 3).  This puts El Salvador at risk not only from volcanoes but also powerful 
earthquakes like the one that hit in 2001, which was the strongest for 100 years. 
 
El Salvador’s rich natural resources have been heavily exploited, for example deforestation has been 
so intense that there is now less than 2% of the original forest left in the country.  Farmers now have to 
use expensive chemicals in order to reap most crops. As a result of overuse and misuse of these 
agricultural chemicals, combined with the recent assault of heavy industry, water pollution is a 
widespread problem creating health issues for the people reliant on natural sources of potable water.  
 
When the civil war ended in 1992 with the peace accords, Salvadorians slowly began to piece their 
lives and their country back together.  However, in recent years this progress has been severely 
hampered by several major natural disasters. Hurricane Mitch seriously damaged the country in 1998, 
followed in 2001 by a series of earthquakes that ruthlessly hit the country killing thousands of people 
and leaving around 1 million homeless. 
 
However, El Salvador is still a vivid and colourful country with stunning landscapes, Mayan cultural 
heritage and an almost untouched Pacific coast. Despite past traumas the people are warm and kind, 
willing to openly discuss their lives with strangers and always prepared to share what little they have.  
 
The community of San Jose de Costa Rica is positioned on the East coast of Lago de Ilopango, across 
the lake from San Salvador.  The lake is in the crater of a massive ancient volcano.  The community is 
positioned along the ridge of the crater, with extremely steep slopes and weak soil; far from ideal for 
construction projects. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The village of San Jose de Costa Rica 



 
 
 

Figure 2:  Typical housing positions and geology on  slopes in San Jose de Costa Rica 
 
 
 

 
 

Typical strata on a slope in San Jose de Costa Rica  
 
 
 
 
 
 
 
 
 
 

1.5  Geology 
 
The local geology is quite unique to the area of San Jose de Costa Rica.  The soil is divided into a 
number of strata (Figure 2), the topmost being several centimetres of natural matter.  Below this is up 
to 1.5m of Tierra Negra – black soil – a dark vegetable soil, high in organic matter and weak under 
compression.  Below this is usually Tierra Blanca – white soil.  This white, Holocene, acidic, pyroclastic 
and epiclastic rock is fine-grained, weakly cemented, andesitic and consisting of pumice ash.  It 
experiences considerable lateral variations over short distances less than 10m, and ranges from 50m 
to 1m thick across the San Salvador basin.  The area of San Jose de Costa Rica is on the edge of the 
volcanic crater and so the Tierra Blanca is up to 25m thick, but can still vary significantly over short 
distances.  Thin black vegetable soil horizons occur around and within the Tierra Blanca deposits.  The 
Tierra Blanca is relatively well consolidated and stable only where it is thick.  However, once the 
protective humus cover is removed the layer can easily be completely eroded by rain.  It is also very 
prone to inducing slope failure as even low levels of strain can lead to non-recoverable deformation, 
and the open pore structure collapses on wetting.  However, in the community the Tierra Blanca was 
found to be nearly always well consolidated and so could support the relatively low load of the houses 
the Team were building.  Additionally, due to these unique soil properties it can be mixed with cement 
and recompacted to form a considerably strong layer.    
 
There is also an additional layer that sometimes occurs between the Tierra Negra and Tierra Blanca – 
Barro.  This is a clay rich soil that is often used by the locals to make cooking equipment, by firing in a 
kiln.  However, this soil is again unconsolidated and weak under compression, and so had to be dug up 
and removed when discovered.      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Natural Disaster Timeline 
 
May 1965:    Earthquake hit San Salvador with 120 people dead. 
 
19th June 1982:   Earthquake of magnitude 7.3 (MW) hit El Salvador, triggering landslides.  45 people 

were reported dead. 
 
October 1986:   Earthquake hit San Salvador with 1500 people dead. 
 
October 1998:  Hurricane Mitch hit El Salvador, killing over 9000. 
 
13th January 2001 : A magnitude 7.7 (MW) earthquake hit near San Salvador and at least 79 people were 

known killed. Some 500 people were buried in the Las Colinas neighbourhood. 
 
14th January 2001 : Aftershocks continued from the January 13th earthquake and the death toll climbed to 

over 400.  
 
15th January 2001 : The Jan 13 earthquake death toll climbed to over 800. 
 
13th February 2001: In El Salvador a magnitude 6.6 (MW) earthquake killed more than 300 people and 

injuring 2432.  It was centred between San Vicente and San Salvador.  
 
17th February 2001 : In El Salvador another earthquake hit San Salvador. The magnitude 5.1 (ML) quake 

killed at least 1 person.   
 
Summary:  The total cost of all 3 recent quakes was estimated at $1.6 billion, leaving 1.5 million      
                                       people (one quarter of the population) homeless and over 1100 dead. 
 
8th–9th May 2001: 100 small earthquakes hit the country over a 24-hour period. 
 
September 2005: Hurricane Stan hit El Salvador.  67 dead and 69,000 people were forced into shelters   
                                       nationwide.   
 
1st October 2005:    llamatepec (Santa Ana) Volcano began erupting, killing 2 and forcing more than 2000 

to flee their homes. 
 
3rd October 2005:    Santa Ana erupted again, and in total nearly 5000 people were evacuated. 
 
7th October 2005:    El Salvador was hit by a magnitude 6.2 earthquake.  No physical damage was 

reported.  
 

                                       
Figure 3:  El Salvador is positioned very close to two plate boundaries 

1.6  Recent Disasters 
   
1.6.1  The 2001 Earthquakes 
 
1.6.1.1  Introduction 
 
El Salvador lies on the Caribbean tectonic plate close to two plate boundaries, one a transform fault 
and the other a convergent (destructive) boundary (Figure 3).  These types are both prone to 
earthquakes and hence there has been a history of strong quakes in El Salvador.  In addition to this, El 
Salvador is the most densely populated country in Central America. Deforestation caused by intensive 
farming practices coupled with overcrowded conditions and poorly constructed dwellings significantly 
increase the loss of life and property damage caused by catastrophes common in the area.  
Deforestation greatly increases the likelihood of landslides as vegetation helps hold soil together.  Only 
2% of El Salvador's natural vegetation remains, making it the second most deforested nation in the 
Americas after Haiti. Despite efforts to create national parks and reserves, the burgeoning population 
continues to encroach on nature, filling ravines with shacks and clearing the trees higher up the slopes 
of El Salvador's famous volcanoes. 
 
Ecologists have consistently warned that such practices will have dire consequences, and in a country 
prone to earthquakes and volcanic eruptions, this has being proven by over 9000 people dead when 
hurricane Mitch struck the country in 1998.    

1.6.1.2  Summary of Impact of 2001 Earthquakes 

Just short of mid-day on January 13th 2001, an earthquake with a magnitude of 7.7 (MW) occurred 
under the Pacific Ocean off the coast of Central America, striking primarily El Salvador. The epicentre 
was approximately 65 miles offshore, but no tsunami was reported. The hypocenter was relatively deep 
at 60 kilometres.  

Landslides were triggered across most of the Southern half of El Salvador due to this earthquake.  The 
worst of these was the infamous case of the debris flow at Las Colinas in Santa Tecla just to the West 
of San Salvador, where 500 people were buried when the slope next to the town failed.  Another 
landslide nearby killed as many as 105 in Las Barrioleras.  Many smaller ones occurred in locations 
throughout El Salvador and caused great destruction.  They also blocked roads, which in turn hindered 
emergency response and recovery.  Officially 844 were declared dead and 4723 injured.   

Along with infrastructure and economic damage, the primary long-term problem from the January 13th 
event was homelessness.  The number of homes classified nationally as “destroyed” in this earthquake 
in El Salvador surpassed the 100,000 figure, with another 169,000 “damaged.” The “affected” 
population was listed as 1.3 million – out of a total national population of approximately 6.5 million.  The 
worst structural damage occurred in adobe (clay brick) and bahareque (timber and bamboo) housing in 
rural areas.  In San Salvador less than 10% of modern housing suffered observable structural damage, 
with around 1% suffering major damage.  The better designed newer properties mostly faired very well. 

This problem was then greatly exacerbated by the February 13th earthquake of magnitude 6.6 (MW), 
with an epicentre 30 kilometres East of San Salvador. This later earthquake occurred on a completely 
different fault and was therefore a separate event from that of January 13th.  However, it was nearly as 
deadly, killing an additional 315 people and injuring another 3400.  This second earthquake, which was 
much shallower (a hypocenter of only 13 kilometres), also created more homeless (41,302 homes 
destroyed and 15,706 damaged). The number of new people “affected” by this second earthquake was 
listed as more than 250,000.  Overall over 1.5 million people in El Salvador were without adequate 
shelter by mid-February 2001. 
 
1.6.1.3  Response – International and Domestic  

In the wake of these disasters, with the help of international aid the Salvadorian Government set about 
building tens of thousands of temporary huts for the homeless.  This led to the creation of such 
developments as La Esperanza, a sprawling example of destitution as opposed to a solution to the 
problem. The effort was helped by the introduction of SUMA, a Humanitarian Supply Management 
System, which helps in the allocation and distribution of aid to where it is needed within the affected 
region. 



 
Destruction in Santa Tecla, near San Salvador, due to a 
landslide as seen from the air after the earthquake  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rescue workers try to retrieve victims at the site         Damaged adobe house in Santiago de Maria 
of a mudslide in San Salvador, 4 th  October 2005 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Recent flooding, destroying many homes                  The eruption of the largest volcano in El Salv ador 
 
 
 

Foreign aid has produced important recovery effects within the country but has slowed down greatly 
since other human and environmental catastrophes have sprung up throughout the world.  In addition 
to this the recent global economic downturn has seen international aid itself plummet in real value over 
the past three years.  This has led to a situation wherein the government itself is covering 
reconstruction by increasing its foreign debt.  This decision will have far reaching effects on what is a 
fragile economy in an economically volatile region. 
 
1.6.2  Recent Disasters 
 
1.6.2.1  The Santa Ana Eruption  
 
On the 1st October 2005 El Salvador’s largest volcano, Santa Ana, began erupting, hurling lava and ash 
from its crater.  Hot lava rocks expelled by the volcano ranged from the size of a football to the size of a 
car, injuring at least 7 people.  2 people were killed and 200 were evacuated from the town of Palo 
Campana when a flood of boiling water rushed down from an underground lake in the crater.  In 
addition, more than 7000km2 of the country’s coffee crops have been destroyed by ash.  The National 
Emergency Committee declared a red alert area within 4km of the volcano, while the country’s civil 
protection forces were deployed.  In total over 2000 people have been evacuated, but 20,000 people 
live in the surrounding area of the volcano, so another larger eruption is likely to cause more casualties.   
 
1.6.2.2  Recent Earthquakes  
 
On 7th October 2005 another earthquake of magnitude 6.2 hit El Salvador.  However, there were no 
reports of major physical damage, although smaller landslides did occur as a direct result. 
  
1.6.2.3  Hurricanes and Flooding 
 
This year’s rainy season in El Salvador has been particularly heavy, with the country receiving 500% 
more rain during September than the average for that month.  Hurricane Stan (September 2005) was a 
Category 1 hurricane and caused large damage to many parts of El Salvador.  Several main rivers 
were flooded and many areas were evacuated, in particularly areas vulnerable to landslides.  Overall, 
the heavy rain affected over half of the country.  67 people have died as a result of flooding and over 
69,000 residents have been evacuated, many of which are still in shelters around El Salvador.   
 
A state of emergency was declared on 3rd October, with a coordinated effort between the government, 
its agencies, the army, NGO’s such as REDES, the UN and other international agencies including the 
Red Cross, UNDP, UNICEF, WHO/PAHO and UNFPA.  Aid has and is still currently being raised to 
provide shelters, food, hygiene kits, water purification tablets and other vital equipment.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical local housing we saw when we arrived in 
the community of San Jose de Costa Rica 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

An average outdoor kitchen 
 

 
 
 
 
 
 

1.7  The Situation in the Community of San Jose de Costa Rica 
 
1.7.1  Situation in San Jose de Costa Rica  
 
San Jose de Costa Rica was only a few kilometres from the epicentre of the 2nd earthquake of 2001.  
49 out of 50 homes were destroyed, as they were constructed from traditional Adobe blocks that have 
very poor resistance to earthquake loading.  They were replaced with emergency shelters – corrugated 
metal sheeting nailed to a flimsy timber frame.  This has a design life of about a year, if it can be called 
a shelter at all. The houses that the Team were going to replace had been standing for 4½ years. In 
some cases it was difficult to see how the makeshift structures still withstood the heavy rains, with the 
wood rotting and the metal sheeting rusting. Considering that in the 2004 project those who were most 
in need got houses first, the depth of the poverty of the families that were helped this year made us 
shudder to think of how basic and improvised the houses of the most unfortunate in the communities 
must have been. 
 
Since this was the third year that the community had been involved with construction, their skills base 
was high, they were eager to work alongside us and they had understanding of our limitations, 
especially strength.  This was a tremendous help when fulfilling our construction objectives. 
 
1.7.2  Project Objectives 
 
The Team’s objectives were to work on constructing 13 houses in the community, of which we funded 
3.  In addition, it transpired that two of the houses the Team was funding required large retaining walls, 
which thankfully we were also able to fund.  Furthermore, the sociological project set out to assess the 
impact of the El Salvador Project on the community, on the building programme and on the volunteers 
themselves, both in the current and previous years. 
 
1.7.3  The Team’s Role 
 
The role of the Team in the community was manifold, for example acting as engineers by advising on 
the design and construction of the projects, and solving problems as they arose.  The Team also 
attempted to spread knowledge and skills to the people they worked with, particularly on topics such as 
health, safety and quality control.  Another engineering role was to assess and give feedback to 
REDES on the progress and success of the project, as well as on the construction process, so that they 
could use this to improve future projects.  The Team acted as a catalyst to the work and motivators for 
the community.  With the help of our graduate engineer we coordinated the work and materials 
between different sites, ensuring materials and skilled labour were at the right place at the right time.  
 
This year some members of the Team were involved in organising the sociology side of the project. 
This involved the researchers carrying out participant observation and interviewing members of the 
community and the volunteers themselves. Through this they not only achieved the sociological project 
objectives (as outlined in Section 4), but also enabled the Team to establish a much closer relationship 
with the Community Members. 
 
1.7.4  Team Structure and Organisation 
 
The Team split into Work Groups composed of 4 team members and 4 Community Members. The 
Work Groups would work on a selection of houses. Each beneficiary family (who would be receiving a 
house) would be required to contribute at least one person to work in the Work Group per day, however 
on many occasions several family members worked at the same time.  Decisions would be made 
involving both the Team members and the Community Members.  This was helped since we 
endeavoured to have at least one strong or fluent Spanish speaker in each Work Group. The Work 
Groups benefited from each other’s knowledge and experiences by sharing knowledge and discussing 
problems during the lunchtimes and evenings.  On a more basic level, the Community Members and 
the Team benefited alike and grew from the cultural interchange, which resulted from living and working 
with people from entirely different backgrounds and situations.  This was perhaps one of the most 
rewarding parts of the project.  
 
 
 
 



 
 

When we arrived most of the sites had been cleared and prepared for work 
 

 
 

  
 

Material had to be transported to each site by hand , including sand, gravel, cement, concrete blocks 
and bamboo 

 
 

Paul our graduate Engineer worked with the REDES foreman Nelson (who was in San Jose de Costa 
Rica for some of the time we worked on the project) to coordinate the Work Groups and provide a 
wealth of engineering advice on each site. Our graduate engineer also kept us to a programme to allow 
us to fulfil our construction objectives. Everyone gave feedback to Paul everyday on the progress of 
their work, and he was crucial in promoting the sharing of experience and good practice. 
 
Two Team members Mike and Luz (and later Sara as well) worked mainly on the sociological project in 
the afternoons, but during the mornings stayed with the Work Groups to help and carry out participant 
observation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
            
 
 
 
 
 

Figure 4:  Strong-motion accelerogram from San Pedr o Nonualco station of the 2001 earthquake 
 

 
 

Figure 5:  Earthquake action on housing               Figure 6: Force is distributed to the elements o f the   
                                                                                    building depending  upon the mass of the element 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7:  A light-framed building will attract 
less forces than a heavy masonry one 

 
 

2.0  Technical Information 
 

2.1  The Nature of Earthquakes 
 
2.1.1  Introduction 
 
The principal cause of deaths and injuries in earthquakes is the collapse and disintegration of buildings. 
Risk of death from other causes such as tsunamis, torrential floods, land and mudslides can be 
reduced by the zoning of land in hazardous areas to avoid buildings being constructed in high-risk 
areas. 
 
Relatively recently, design codes have responded to the risk on the design and construction of 
buildings in seismic zones. However, for the vast majority of people in poor countries, professional help 
and the guidance given in codes are unobtainable and so good engineering input into their dwellings is 
minimal. 
 
The Team investigated ways that good design and construction could help keep the buildings intact in 
the event of a large earthquake.  Additionally, input was given into the planning of two retaining walls to 
stabilise unsteady slopes.  It was important that the Team used the small amount of time available to 
them to educate the local people as much as possible as to why the houses were being built the way 
they were. To do this, the Team had to gain a firm understanding of the methodology themselves. 
 
2.1.2  Earthquake Action 
 
Earthquakes cause ground motion with 3 simultaneous components, 2 in perpendicular horizontal 
directions and one in the vertical direction. Often the 2 horizontal forces are the most destructive.  The 
energy released in earthquakes travels through the ground in seismic waves, which can be recorded on 
a strong motion instrument in all 3 directions.  The peak ground acceleration is the maximum value of 
acceleration of the ground and the duration is the period of time that this peak value occurs.  The 
frequency of the motion is a measure of the number of times the ground moves back and forth per 
second. Understanding the characteristics of the earthquake is invaluable for the design of buildings to 
withstand future events. 
 
2.1.3  Building Response to Ground Motion 
 
The ground movements caused by an earthquake set up forces in the structural elements of buildings, 
and depending upon the strength of the motion can have significant effects on the structure, leading to 
deformations and ultimately failure. 
 
The horizontal forces acting on a small stiff building can be assumed to be static in the first analysis, 
and have a load acting through its centre of mass proportional to the ground acceleration and its own 
mass from F = m x a. The resistance of this stiff structure is determined by its ability to transmit inertia 
forces back to the ground without failure (Figure 6). 
 
However, no building is perfectly rigid and so all will deform under earthquake forces.  These 
deflections have a great influence on the force distribution. If a building can be designed to deflect 
within elastic limits it can dissipate the energy safely back to the ground.  If plasticity occurs it is 
essential that good structural detailing ensures that the frame holds together to prevent collapse. 
 
In practice the ground will shake the walls in both directions simultaneously, and so all walls will have to 
resist both bending and shear forces simultaneously.  The natural frequency of a building is the 
principle determining factor of its response to ground shaking. Shorter buildings have higher natural 
frequencies than taller buildings. 
 
The natural period, where frequency is equal to the inverse of the period, is a measure of how long a 
building takes to sway back and forth. Low-rise buildings, which are the focus of study here, have low 
natural periods (NP) of around 0.1-0.2 seconds, (as a general rule the addition of an extra storey adds 
on 0.1 seconds to a buildings NP. A building of 10 storeys will have an NP of around 1 second.) 
 
When the frequency of the ground motion matches that of the natural frequency of the building, 
resonance will occur and the forces set up in the structural elements can be magnified many times. The 



  
 

Housing damaged in El Salvador due to earthquakes.  The photograph on the left illustrates how the 
older style Adobe brick housing fared badly, especi ally in the infamous 2001 earthquakes  

 
 
 
 
 

 

 
 

¼” steel reinforcement bars and tensile wires forme d the cross-bracing that would absorb the lateral 
loads created in an earthquake  

 
 
 
 
 
 
 
 
 
 

relationship between the frequencies and the subsequent induced forces can provide the designer with 
useful design information. 
 
A major factor in the frequency of ground motion is the properties of the soil material. The harder and 
more compact the ground the higher the frequency. High frequencies through hard ground would 
therefore be most damaging to low-rise buildings. Softer ground would reduce the frequency to lower 
values, which would be damaging to taller and more flexible buildings. 
 
2.1.4 Good Design Practice 
 
Horizontal shaking of the walls of a single storey building will result in those walls parallel to the 
direction of force – the in-plane walls – acting as stiff shear walls (Figure 5). The out-of-plane walls, 
perpendicular to the line of force will deflect due to bending and, depending upon the magnitude of the 
force and the building materials, could potentially fail.  Accordingly, all walls should be designed for 
both shear and bending. 
 
If the roof is designed to act as a diaphragm and is tied to the tops of the walls, the forces can be 
transferred more easily to the in-plane walls, reducing deflections and reducing the risk of failure.  The 
corner detail between the walls is important to enable transfer of load into the in-plane walls, and as 
such the walls should be firmly tied together.  For more complex structures a rigorous analysis may be 
required using computer software to evaluate acceleration-time graphs to analyse the natural frequency 
of structures. 
 
2.1.5  Recommendations and Conclusions 
 
A heavy building will attract more force than a lighter one and so has to be stronger and more robust to 
be able to deal with these forces. Light structures are therefore preferable (Figure 7).  Buildings 
designed to take vertical and static wind loads only can suffer badly in an earthquake. 
 
It is important to apply low technology solutions to building projects in places such as El Salvador 
where funding is severely limited. This includes a maintenance regime for the building in the event of 
an earthquake damaging the building. 
 
The lack of software for engineers in poorer countries can be compensated by good practical 
assessment of the local site conditions, appreciation of the nature of the forces involved, good detailing 
and good workmanship on site.  At the same time it is important to keep hold of the ideal that saving 
lives is the key to design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
                      
                           
 
 
 
 

Figure 8:  Damage from rainwater runoff from the ro of of the houses 
 

 
 
 
 
 
 
 
 
          
 
 
 
 

     
      Figure 9:  Roof extension             Figure 10:  Drainage channels               Figure 11:  Gu ttering 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12: Cross-section of the drainage channel  ( in metres) 
 
 
 
 
                                                                                                          Our drainage channel beside the house 
                                                                                                
 

2.2  Remedial Measures 
 
2.2.1  Gutters 
 
For the evaluation part of the sociological project a series of interviews were carried out with a number 
of families who had constructed their houses with the help of volunteers of the previous El Salvador 
Project 2004. This meant that an inspection could be carried out on the buildings to examine any 
damage and asses their sustainability. 
  
Unfortunately, damage was identified due to rainwater running off the roof. Firstly, the water falling on 
the ground had a sufficient enough impact to erode the edges of the main floor slab over time.  Over 
the past year, this damage had become significant and it was feared that the reinforcement could be 
exposed within a matter of years. Secondly, the splash-back effect from the water hitting the ground 
had caused humidity to spread up from ground level by approximately 50cm on the two walls parallel to 
the water runoff. This is shown in Figure 8 and could lead to the rotting of the internal bamboo. 
 
Three solutions to the problem were considered: to extend the perimeter of the roof; to dig drainage 
ditches around the building; or to add guttering to the houses (outlined in Figures 9-11 respectively).  
Extending the perimeter of the roof was deemed impractical and too costly. Space constraints meant 
that it couldn’t be carried out for some of the houses and required specialised labour. Likewise, space 
restrictions were a factor in rejecting the second option of constructing concrete lined drainage ditches. 
This had been carried out for a few houses, but it was not a solution that could be applied at every site.  
 
Guttering proved to be the most suitable solution. Although it also required skilled labour, there were 
people in the community who had the relevant experience and training. This meant that it could 
stimulate the economy within the village of San Jose de Costa Rica. In addition, guttering had already 
been installed by some of the Community Members on their shack houses in order to regain rainwater 
for drinking and washing purposes. It was therefore already recognised within the community and had 
proven benefits. In addition, it was the cheapest option when taking materials, labour and transport into 
account. Lastly, it was a solution that could be applied to all the houses that had been built since 2003 
and incorporated into the design of future buildings. 
 
A design was drawn up with the collaboration of the REDES engineering department and the skilled 
labourers from the village in order to ensure that the guttering could be installed properly. A costing was 
then devised for all the materials needed and transport arranged for them to be delivered to the 
community.  
 
2.2.2  Drainage Channels 
 
El Salvador suffers from frequent intense rainfall, sometimes lasting for hours or even days.  On slopes 
above many of the houses this rain collects and runs down, eroding the slope above and the side of the 
house slab.  This can lead to damage to the slab and the base of the house walls.  To prevent the 
potential erosional problems that can occur, we designed, funded and built 2 water drainage channels.  
These are simple channels shaped like half hexagons, 0.5m wide at the top, 0.2m at the base, 0.15m 
deep and lined with 10mm of mortar (Figure 12).  The slope of the channel itself is approximately 
1:100, which was chosen as this is enough for the drain to be ‘self-cleaning’ – the water can carry away 
any eroded sediment.  If any residue does build up it can easily be removed with a spade.  The channel 
leads the water and any carried sediment to the downward slope of the house, where the channel 
widens and the water is absorbed into the ground.  These simple channels should prolong the life of the 
house, reduce any local erosion, and stop water pool nearby which could flood the house. 
 
 
 
 
 
 
 
 
 
 



 
 

The bamboo retaining wall, keeping the slope above the house stable 
 
 
 
 
 

 

 
 

                               Steep slopes near th e houses needed to be stepped back in 1m by  
1m steps to avoid the possibility of collapse in an  earthquake 

 
 
 
 
 
 
 
 
 
 
 

2.2.3  Bamboo Retaining Wall 
 
Other remedial measures included a bamboo wall that we designed and built with the locals.  This 
house was situated just under an exposed steep slope.  An earthquake could cause a landslide here 
and rain was slowly eroding the slope away.  As there was no money for a concrete retaining wall just 
yet, we decided to build a bamboo retaining wall on the top of the slope to reduce the earth load on the 
lower slope, as well as a channel to divert water away from the lower slope to reduce pore water 
pressures.  We planted 3 2m long 0.15m diameter vertical bamboo poles deep on either side and in the 
middle of the wall, with 1.4m long poles supporting the earth in between.  Two longitudinal poles held 
this wall together.  Just in front of the wall we dug a drainage channel to divert water either side of the 
slope.  These simple measures should help to increase the stability of the slope and reduce any 
erosion that may occur, at least until funding for a proper retaining wall can be found. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
 
Large amounts of earth had to be removed for the re taining walls, and any obstacles discovered, from 

old pit latrines to clay pots to trees, removed and  discarded 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The two retaining walls under construction.  The fi rst is ready for concreting the base slab, and the 
second has just been concreted 

 
 
 
 
 
 

 
 
 
 
 
 

2.3   Retaining Walls 
 
2.3.1  Introduction 
 
The settlement of San Jose de Costa Rica lies along a narrow ridge of land, with relatively steep slopes 
on either side, varying between 25 degrees and 45 degrees.  The locals had their existing houses on 
these slopes not only because of the good views and location, but also since they owned this land and 
could not afford any other location.  These sites were generally created by cutting into the face of the 
slope and adding the spoil on the downward side (cut and fill), thus creating a flat area for a house (see 
Figures 2 & 13). 
 
The REDES engineers advised us that Tierra Blanca is ideal as a foundation for our relatively 
lightweight houses.  However, due to many of the houses being constructed on slopes, on the 
downward side the Tierra Blanca could be several metres underground, and thus unfeasible to reach to 
use as a base for foundations (see Figure 2).   
 
The soil deposited by the locals on the downward side of the slope would usually be a mixture of Tierra 
Negra and Tierra Blanca.  This would create a weak mix of loosely packed completely unconsolidated 
soil that could not take any significant load.  Additionally, it was known by the locals and REDES that in 
previous earthquakes the top 50cm of soil had effectively liquefied. This had caused the collapse of 
many homes built on uncompacted soil with poor foundations. The same could happen on the 
downward side of the houses where there had been newly deposited soil to act as fill, resulting in at 
best the house edge splitting off and at worst the house sliding down the hill.  In addition, there were 
some houses that had another house on their steep upslope side, resulting in a potentially unstable 
face.  To remedy these problems, one solution was to build a concrete and breezeblock cantilever 
retaining wall.  Full detail drawings and costings are available in Appendix D Figures 31-35.     
   
2.3.2  The Project 
 
Two houses with particularly dangerous downslope conditions were Silvia Sanchez’s and Antonio 
Raphael’s.  The REDES engineers decided that a retaining wall on each was necessary, and 
accordingly we funded and help build these 2 walls. 
 
2.3.3  Design 
 
After taking measurements of the ground heights and slope, the REDES engineers designed the two 
walls.  Silvia Sanchez’s was planned to be made from two sections, one 6m long and one 4m long, with 
an angle of approximately 1350 between them to follow the curve of the slope.  The wall would be 
13.5m from the back slope and the top would line up with the floor of the house.  
 
The second wall was to be made from three sections; two 4 metre and one 3 metre segments.  The 
original plans are accessible in Appendix D Figures 31-33 . 
 
Both walls were L-shaped and worked as cantilevers, retaining the soil upslope.  The base was a 
1.55m wide by 0.2m deep concrete slab reinforced with ½” traverse and 3/8” longitudinal reinforcement.  
Concrete blocks 0.2x0.2x0.4m were then built on one side of the wall, up to a height of 1.4m, where 
blocks 0.15x0.2x0.4m were built a further 1m up.  This formed a total height of 2.6m.  ½” steel 
reinforcement was placed in an L-shape through the concrete wall and into the slab.  The concrete 
blocks were then filled with cement internally.  Soil would then be backfilled and compacted behind the 
wall on top of the slab up to the required level.   
 
2.3.4  Construction and Changes in Design 
 
When both sites were first seen, areas for the houses had been cleared but no more had been done.  
Silvia’s house was started on in the 4th week after receiving the retaining wall plans.  To begin with, the 
ground was cleared of vegetation around the wall site, and digging began to the required depth of 
2.6m.  For safety we tried to keep the open face at 60 degrees to minimise the risk of collapse and 
covered it at night so rain would not erode the newly dug slope.  Digging down took 8 days since an old 
bamboo retaining wall and many tree trunks and foundations had to be removed.  While still digging, 
we were discussing where exactly the wall would be placed, as on one side we had an existing pit 
latrine, and near the other was an older disused one.  These had to be avoided as best as possible.   



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

         Silvia’s retaining wall undergoing the                Blocks were placed with mortar and rein forced  
                    first levels of blockwork                        with steel bars.  Finally, a mortar mix was poured into    
                                                                                     the gaps in the b locks to increase the wall’s strength  

 
 
 

 
 
 

Figure 13: A typical finished slope on either side of the new houses, fully stabilised with a retainin g 
wall and / or 1m by 1m steps with vegetation 

 
 
 
 

When we had nearly reached 2.6m in depth, the REDES engineers came and decided that it would 
save time and be adequate enough to have one 6m wall and another of 2.6m, which we agreed with.  
On reaching 2.6m in depth and the right width and length for the base of the wall, we discovered the 
ground to be fill and therefore very weak on the downward side.  This would not be safe to build the 
wall on, and so we dug up the weak areas to a depth of 0.6m.  This was then mixed with 1 part cement 
and 20 parts Tierra Blanca, forming a layer significantly harder than normal soil, and compacted down 
to form a hard base for the slab.  We also brought the wall upslope as far as possible to increase the 
distance from the weak fill.   
 
For the second retaining wall at Antonio Raphael’s house it was pointed out that the design proposed 
by REDES was insufficient to protect the house from slope failure in the event of an earthquake, 
because it did not extend fully around the perimeter of the base slab.  It was therefore up to the 
volunteers to redesign the plan for the retaining wall with the collaboration of the beneficiary. Three 
factors had to be taken into account; the cost for the wall had to be kept to a minimum, the slope had to 
be stabilised and a drainage pit on the site had to be unaffected. A design was drawn up that was then 
approved by the REDES engineers.  
 
On completion of the foundations for the slab, the Albañil (local name for a ‘skilled worker’) formed a 
steel cage out of the steel reinforcement, and tied steel rebar together to form the L-shape 
characteristic of a cantilever retaining wall.  The two 6m and 2.6m walls were designed to be 
independent, and hence the reinforcement was separated with a 10mm gap.  We then used handmade 
concrete blocks as spacers to prop up the cage from the soil and surrounded it all with formwork.  Next 
we poured concrete over the cage, forming the required 6x1.55x0.2m and 2.6x1.55x0.2m slabs.  Once 
set, concrete blocks were passed down through the protruding vertical L-bars and cemented in place.  
Mortar was then poured into the hollows in the blocks where the steel fed through, forming a rigid 
reinforced wall.    
 
2.3.5  Status On Departure 
 
On leaving San Jose de Costa Rica, Silvia’s wall had been constructed up to the 4th level of blocks.  
Several more days of work by the Albañil were necessary to finish the wall, before backfilling and 
compacting the soil.  Antonio’s wall had been completed, but the backfilling had not begun yet.  With 
REDES we had funded and organised a diesel compactor for the Albañil and locals to use to help 
compacting.  This not only sped up the lengthy process of compacting by hand, but was also more 
effective than using hand tools.  Once completed, vegetation would be planted above and below the 
wall to help hold the soil together.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Water had to be carried by hand to all sites                All materials had to be transported manual ly 
     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Access to most sites was very limited                        Choice of appropriate sites was also  limited  
                                                                                              because of ownership issues, resulting in  
                                                                                              problems  with existing structures  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ground on some sites was so poor that the ground ha d to be  
dug up and recompacted with a mixture of Tierra Bla nca and cement 

 

2.4  Houses 
 
2.4.1  Design 
 
The design implemented in this project is an improved version of last year’s, which at that time was 
completely new for the REDES engineers. It includes a welded steel frame of small box sections cast 
into concrete foundations with a diaphragm around the top of all of the walls, ensuring effective 
transferral of forces. The roof is made from pre-fabricated fibro-cement panels, which are light and 
provide acoustic insulation. Sustainable bamboo-like plants called ‘barras de castilla’ is tied to the 
frame, wrapped in chicken wire and then plastered with screed to form the walls.  Full detail drawings 
and costings are available in Appendix D Figures 14-30. 
 
During an earthquake, a uniformly stiffened ground enables forces to move evenly through the 
foundations and so all parts of the building will move together.  The steel columns are small and light 
which means that they attract as little of the ground forces as possible. They also provide sway stability 
under earthquake loading as they are fixed into the ground in deep foundations. 
 
The wall elements form rigid diaphragm panels around the perimeter of the building. They are 
effectively a series of shear walls, which allow the building to take in-plane and out-of-plane forces to 
the foundations. The cross bracing acts in tension to take the shear forces into the ground. 
 
The corners are fixed together by welded beam to column connections and by chicken wire wrapped 
around the walls. This enables the walls perpendicular to the line of force from an earthquake to 
distribute the load to the in-plane walls, and then back into the ground through shear.  This design is 
much cheaper than most previous designs, which use breezeblock and L-bar reinforcement methods 
such as those used on the retaining walls. The heavy blockhouses do have the advantage of better 
sound and heat insulation, but are more expensive and attract significantly more forces due to their 
mass. 
 
Accordingly, the houses we were building are both economically cheaper and significantly safer in an 
earthquake than more traditional block housing.  In addition, transporting lighter materials to remote 
areas is also easier for the locals.   
 
The Team feels that the results of their design development will make these houses more durable, 
longer lasting and easier to maintain.  Additionally, should a large enough earthquake occur then the 
worst that could happen would be the walls cracking and the walls collapsing.  However, due to the 
light roof and frame design this should not cause significant injury and would give the occupants 
adequate time to leave the house.  Should this happen the structural frame should remain intact and 
the walls cheaply replastered with cement.   
 
2.4.2  Site Choice 
 
Each site had individual characteristics that had to be taken into consideration. Most sites suffered from 
the simple problem of very poor soil. Last year’s simple test of pushing a reinforcement bar into the soil 
to gauge the soil strength was updated by using a thicker, locally ‘calibrated’ T-metal bar. If the bar 
went in more than 50mm under an average person’s body weight (~70kg), the soil was too weak. Often 
the bar sunk 100mm or more, reflecting serious problems, which had to be solved by excavating the 
soil, re-compacting, and in the worst cases, strengthening it with cement. In extreme cases the only 
option would be to relocate the house, but luckily this did not happen.   
 
Other potential hazards were unsupported faces near the houses (1-2m high), but these could be 
stepped back in metre high and deep stages, greatly reducing the risk of a slope failure.  Higher 
unsupported faces (3-5m) were more worrying and solutions involved stepping back and improving 
drainage, or in the worse case retaining walls had to be considered.  The root systems of trees and 
dense foliage also helped to stabilise the local slopes.  Other inconvenient problems included finding a 
large rock or tree in the way that had to be broken or cut down and dug out.  
 
We generally were very limited as to the choice of site, since often the house could only be moved one 
or two metres in any direction, if at all. In some cases houses were set out so close to a face that in 
order to move it away extensive cut backs were necessary from the face on the upper side, which 
resulted in even higher steps (>>1m). Therefore the Team had to take decisions on which aspects to 
compromise; stabilise lower slopes with retaining walls, or cut back into the upper slope, creating 



 
The Albañil  would level the ground using                Trench es would then be dug for the base slab 
a simple but surprisingly effective and                                     reinforcement mesh 
accurate water-pipe level 

 
 
 
 
Next the welders would cement the steel frame verti cals 
into the ground, before welding the entire frame 
together.  This required a 150- 200kg generator to be 
manually carried through rough terrain in order to 
provide electricity for the welding 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Concreting the base slab took around a day and was the hardest task the Team had to endure.  Careful 

supervision was necessary to keep the concrete qual ity at a good standard 
 
 

higher faces behind the houses, and try to stabilize them adequately. 
 
The exact position and orientation of the 5.9m by 6.9m house was usually decided by the future 
residents; however, in some cases this conflicted with engineering rationale. For example, one owner 
wanted his house to be parallel to the main slope for understandably practical reasons.  However this 
alignment would have meant that the back of the house would have had to be much closer to a 3-4m 
face that could not be cut back due to an access road on top, while the front would be on a badly 
compacted and unstable fill. Long discussions, with exact technical explanations were necessary to 
explain to and convince the owner that a landslide risk did exist on these slopes and his safety should 
be his number one priority, and so we managed to convince him to rotate his house to the safest 
orientation. 
 
Additionally, wind directions had to be considered, since having the porch facing hurricane directions 
would make the roof significantly more vulnerable during high winds.  Also, it was very important to 
consider where rainwater would flow when deciding the position of the house, as large amounts of 
water often fall in a short space of time in El Salvador. In some cases proper concrete lined channels 
had to be designed and constructed to protect the concrete slabs from water flowing from above slopes 
(Section 2.2.2).  
 
2.4.3  Construction 
 
After preliminary earthworks the ground was compacted and sometimes strengthened with cement to 
reduce the risk of settlement and improve integrity. The work involved using hand compactors made 
from an empty tin can filled with concrete with a wooden handle cast inside. The work was 
backbreaking and very time consuming. 
 
Setting out was done by basic but appropriate surveying techniques, using water-pipe levelling for 
establishing vertical control and measuring tapes for horizontal control.  Trenches for the columns and 
lightly reinforced concrete slabs were dug out and ‘cut’ into shape.  Reinforcement bars with light links 
were placed in trenches and tied to the mesh for the slab and around the columns, to ensure the 
foundations all firmly work as one.  Columns were embedded into these concrete foundations and cast 
separately to the slab and trenches. 
 
Welders were employed to arc-weld the steel frame together, which included steel purlins that were 
fixed to the top beams to support the pre-fabricated fibro-cement panel roof, and to weld the cross 
bracing in all the walls in order to improve resistance against shearing forces.  The roof was also 
assembled at this point in order to provide protection from the weather while the concrete was placed 
and cured. The Team members of each Work Group planned their workload so that as frames were 
being erected and welded further preliminary earthworks could be carried out or work could be 
continued on other houses. 
 
The concrete for the slab and trenches was cast in one pour and it took around 14 people made up 
from 2 Work Groups for it to run smoothly.  The process took an entire day.  Due to the large amount of 
people involved, conveying the information and understanding concerning the foundations and 
concrete quality to the Work Group proved at first difficult.  On the day of a pour, the slab and its 
trenches were cast in the morning. Each slab and trenches took about 7 batches of concrete (each 
mixed from 9 wheelbarrows of sand and gravel with 3no. 42.5kg bags of cement – approximately 1:6 
cement to aggregate ratio) and the operation involved organising the Work Group into mixing, 
transporting, laying and tamping sub-groups. Transporting and laying were simple but mixing and 
tamping had to be overseen. 
 
In the heat the rapid rate of reaction of the concrete made it look to the Community Members as though 
it was drying and becoming unworkable, and so they kept adding more water. This resulted in poor 
quality concrete in some instances. It was very difficult to get them to understand what they were doing 
wrong, hence the necessity for supervision.  In some cases the concrete did indeed become unsuitable 
for laying and as a last resort water needed to be added, however the Team tried to keep this to the 
bare minimum. Thanks to the previous year’s team though, most of the Community Members were 
already aware of the importance of tamping, which spreads out the concrete evenly and allows trapped 
air to escape. 
 
During the project, in order to improve the quality of the hand mixed concrete the Team suggested 
several adjustments to the procedures:  first the 9-9 wheelbarrow batches were reduced to 6-6, to ease 



 
 

Bambooing the entire house often took several days.   
 

 
 

The Team only managed to begin plastering one house  by the time we left the community 
 

 
 

One of last year’s finished houses 
 

the effort needed for thorough mixing.  Also, each wheelbarrow and bag of cement would be placed 
alternatively on top of the mixing pile, hence they were already half mixed. Due to the high attention to 
detail encouraged by the Team and the REDES engineer when mixing the concrete, there were no 
problems of cracking, and segregation of a part of a slab only happened in one case. Most of the 
concrete was poured well and gave good results. 
 
Once the frame was up ‘barras de castilla’ were then tied to the frame to form the walls.  On the inside 
of the ‘barras’ steel wire was zigzagged between the junctions of the beams and columns, and 
tensioned to form diagonal tensile cross-bracing. Chicken wire was then wrapped around the outside 
and tied to the frame to grip the plaster finish. It also had the effect of tying the walls together and 
ensuring continuity around the corners.  Finally, the door and window frames were welded and the 
houses plastered over with 1:2 cement : sand mix and painted.  Electrical fittings were also installed in 
all houses, although not all had mains electricity running to then due to the limited power available in 
the community. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Our simple accommodation, housing the 16 members of  the Team 
 

 
 

The food was very good and varied  
 

 

3.0  Social Aspects of the Project 
 

3.1  Living in the Community  
 
3.1.1  Accommodation 
 
The Team’s accommodation during the 6 weeks in San Jose de Costa Rica was a shelter made of a 
timber frame and metal sheeting. It belonged to the community and was normally used for storage of 
livestock, amongst other things. The shelter was a temporary building built after the 2001 earthquakes. 
The room fitted 15 scissor beds and one table – for paper work, books and card games. Mosquito nets 
were strung from the ceiling and the Team slept in sleeping bags because the nights were often very 
cold. Prior to the majority of the Team arriving for the 6-week project, Mike and Luz worked with the 
community and REDES for a week to make the temporary building habitable for 16 people. The 
community also added a porch onto the front of the building. 
 
3.1.2  Food 
 
The Team was fed 3 meals a day by Angela – one of the locals – with funds provided by the Team. 
Along with her, her husband Miguel and her 10 children she had to prepare over 75 individual meals a 
day. The Team ate very well in comparison to what the Community Members normally ate – this was a 
result of Angela understanding our Western preferences and making a huge effort to give us both 
varied and high quality food. We had a good diet with eggs, sausages, oxen and corn tortillas regularly 
being served. Dessert included fruits and local specialities such as pupusas (stuffed tortillas). The food 
was still not what the Team was used to and sometimes we had trouble in finishing our plates, 
especially when suffering from stomach problems as many of us often were. In order not to disappoint 
the host family the responsibility was put on the healthy team mates to finish up the remaining food. It 
was quickly realised how important this was because the Community Members could not afford to eat 
so much. Angela was very keen to ensure she was giving the Team food they liked and she did 
exceptionally well given the limited availability of supplies.  
 
Due to the size of the Team, each morning two team members were nominated to wake up early and 
help with the cooking, and getting the breakfast table ready. These same people also stopped work half 
an hour early at lunchtime to help with the serving up of lunch. This also provided the Team members 
with a chance to learn new skills, and everybody learnt how to make tortillas. It also allowed Angela the 
opportunity to learn how to make things we liked, for example French toast. 
 
3.1.3  Washing 
 
The Team washed themselves in an open area enclosed by metal sheets and a black plastic sheet for 
the door. The local children filled up the four water bins every day from the nearby river. We showered 
by throwing cold water over ourselves with buckets. The two toilets that we used were built by the 2003 
Team and served their purpose throughout the 6 weeks superbly. The Team’s clothes were washed by 
the women of two families.  The washing of our clothes, the supplying of our washing water and the 
paying of our food all contributed to the local economy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Everyone in the community worked on the project, in cluding both the young and old 
 

 
 

The community had close-knit family groups.  This f amily fed us and brought us water for washing 
 

 
 

We got along very well with the Community Members, who were very friendly and helpful 

3.2  Working in the Community 
 
3.2.1  Working Day 
 
The Community Members started work at the crack of dawn at about 7am or earlier, emphasising their 
strong work ethic. The Team rose about 6am and after breakfast we were at work by 7.30. The heat 
and intensity of the sun made working through the middle of the day potentially dangerous, and so 
during the hottest hours the Team would have lunch and rest between 12.30 and 14.00. The Team felt 
the ill effects of the sun on a couple of occasions through dehydration, heat blisters on the skin, and 
severe sunburn. Work normally resumed with vigour after lunch, and we would work up till dusk at 
around 18.30, but this was dependent upon the work being carried out and the weather, since it could 
change drastically in the early evening. The days were usually sunny and hot, but between 16.00-19.00 
heavy clouds often came in and could produce dramatic thunderstorms. After a clean up in the shower 
area and dinner, time was spent talking about the day and giving feedback to each other from work. 
The Team then had a short time to relax, playing cards or reading before most people settled into bed 
at about 9.30.  
 
3.2.2  Social Structure in San Jose de Costa Rica  
 
Working and living in the community of San Jose de Costa Rica gave the Team a great insight into 
family structure in our village.  It is a patriarchal society, with the men in the family working on the land 
whilst the women are in charge of domestic jobs, as well as helping in the field.  Everyone in the family 
is expected to help with the daily chores; from the youngest child to grandparents.  The children help 
with carrying things, cooking, practical work and taking care of younger siblings; they generally attend 
school everyday, although only for a morning or afternoon due to the lack of space in the temporary 
school in the church. It is hoped that once the main school re-opens, attendance will improve; at the 
moment different age groups can only be taught one at a time.  Additionally, children who live far away 
may not have such good school attendance.  
 
Sometimes the Work Groups often had children as young as 4 helping on site. A lot of women would 
also work on site because often the men were required for fieldwork. In fact the building put a lot of 
strain on some families – while they were helping with the construction they couldn’t work to support 
themselves. This did nothing to delay the project and even women who would be considered elderly by 
our society worked with great strength and stamina. Despite their basic food and living conditions the 
community were all considerably strong and fit.   
 
3.2.3  The Community Committee 
 
There is a community committee with 8 members that looks after community funds and makes 
decisions on behalf of the village.  It is the literate members of the community and those who spent 
longest at school who have been chosen to be in charge.  The chair of the committee was Don Miguel 
who lived next to the building the Team lived in.  He was the Social Promoter in the community, which 
meant he helped REDES set up and implement the project, organised teams and ensured the 
community were happy with, and working on the project. 
 
3.2.5  Tact and Diplomacy 
 
Tact and diplomacy had to be applied throughout the project.  When choosing the orientation of the 
houses the Team had to look not only at the engineering factors involved, but also listen to the families 
they were being built for.  In some cases it was necessary to demolish some of their existing structures 
(or move them) so that the house would be in the safest position.  If often took the translators and the 
graduate engineer some time and effort to persuade people to do this. 
 
3.2.6  Health and Safety 
 
The Team had problems communicating the importance of health and safety on site.  Neither the 
Community Members, builders nor the welders were used to the concept; in the Salvadorian culture it 
does not seem so important.  Much of this is due to the lack of health and safety equipment.  In the 
work they carried out the Team tried to be as safe as possible.  Paul our graduate Engineer would often 
have a lot to instruct with regards to health and safety. 
 



 
 

 
 

In the last week we organised a buffet and disco fo r the community 
 

 
 

Safety was often neglected and whenever we could we  would suggest improvements 

The Team all wore gloves and boots to work in, especially when working with concrete.  Most 
Community Members only had plastic flip-flops, and so these are what they wore even if it meant their 
feet became caked in concrete. On departure, the Team left behind gloves and boots for the 
community to use.    
 
3.2.7  Language  
 
Since several members of the Team were complete beginners in Spanish, prior to leaving the UK 
classes were held where basic construction related words and conversation were introduced, such as 
‘sand’, ‘concrete’, ‘here’, ‘there’.  This helped immensely with basic communication, and working with 
non–English speakers meant that everyone’s Spanish improved vastly over the 6 weeks.  Many times a 
lot of sign language and sketches were used to convey ideas on site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Travel around El Salvador was often only possible i n 4x4 pickups 
 

 
 

We visited the amazing Pacific coast beaches, as we ll as some rivers and waterfalls 
 

 

3.3 The Weekends 
 
REDES felt that it was important not only for participants to help with construction within San Jose de 
San Jose de Costa Rica, but that they also had an appreciation of the country’s history and local 
culture.  Every weekend we would take a break from working in the community and do various 
activities, often visiting historic monuments relating to the Civil War.  We saw the National Civil War 
Museum that had collected a large range of memorabilia and gave us a lot of insight into El Salvador’s 
painful past.  Another weekend we visited the site of the infamous El Mozote massacre, where the only 
survivor described the horrific stories of what people had to live through.  Once we visited a site of 
Mayan ruins where we were able to see a collection of ancient artefacts and learn how the local 
Mayan’s lived before the Europeans dominated the area.   
 
During the weekends we were also able to enjoy the wonderful countryside.  In all we scaled two 
volcanoes, which we were told, were dormant.  However, two weeks after we had spent a night 
camping on Santa Ana, it violently erupted causing a tremendous disaster and a huge strain on the 
emergency services, which had already been stretched due to the flooding after Hurricane Stan.  We 
once got the opportunity to visit another voluntary group from the USA who was working in the much 
larger Community of Santa Marta.  Together with trips around the city the Team were able to notice 
how ‘Americanised’ it had become, and the huge shopping malls that have replaced traditional markets 
could have been found in any American town. 
 
All in all, during the weekend’s activities we were able to appreciate El Salvador’s unique cultural 
heritage but tragic history, which we would not have done if we had remained within the confines of the 
rural village of San Jose de San Jose de Costa Rica.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

 
 
 
 

4.0  The Sociological Project 
 

4.1  Introduction and Objectives 
 
The El Salvador Project had been running since 2002. The first year started when two students from 
Imperial College London, in collaboration with the Director of Undergraduate Studies Dr Bommer, 
decided to go to El Salvador to build a community centre to provide a model for seismic resistant adobe 
design. The following year in 2003, 6 students from Imperial College joined forces with REDES and 
went out to work on another project. From this year on a more structured voluntary programme was set 
up. In 2004, the voluntary group became bigger; this time with 10 volunteers involved.  This lead to 
2005, with a total of 16 volunteers; 12 undergraduates from Imperial College, 1 undergraduate 
engineers from a Swedish University, a graduate Civil Engineer, an undergraduate of History from 
Queen Mary University and an undergraduate of Sociology and Politics in the Third World from 
Westminster University (see Appendix C for a more detailed project history). It is evident that every 
year, from the time the project started it has been improving itself; formalising its structure and 
organisation, becoming more sophisticated and involving more volunteers. In addition REDES has 
been working closer each year with the volunteers. For all of these reasons, and because in the last 3 
years the projects have been set in the same Salvadorian community – San Jose de Costa Rica – 
REDES and the volunteers of 2004 felt the necessity of analysing the project through sociological 
research. The objective was to evaluate the impact of the project on the members of the community of 
San Jose de Costa Rica, and on the volunteers themselves. Hence, the sociological evaluation that 
follows was aimed to:  
 

· Analyse the impact of the project on all parties involved. 
· Understand the primary reasons for doing the project. 
· Understand the different perspectives of the people involved.  

 
All of this was done in order to further improve the project for the future by amending any faults that 
were identified through the investigation process.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Members of the community 
 

 
 

The volunteers  
 

 
 

An interview with a family 

4.2  Sample and Methodology 
 
In order to understand the sociological evaluation it is necessary to indicate the sample and methods of 
investigation. 
 
4.2.1 Regarding the Sample 
 
The parties involved in this study were two main groups:  
 
4.2.1.1  Group A:  Members of the Community of San Jose de Costa Rica  
 
These were Community Members that had been receiving international volunteers for 3 years. In 
addition, when carrying out the study, this constituency was divided into three groups:  
 
   a) Families who had a house built during the previous years.  
   b) Families with a house under construction while the group of 2005 were in the community. 
   c) Families without a new house.    
 
4.2.1.2  Group B: Volunteers 2005  
 
16 volunteers, all coming from the developed world, only a few with any experience of working in a 
developing country. When interviewing volunteers, only 12 were interviewed, because the other 4 were 
involved in carrying out the interviews.  
 
4.2.2 Regarding the Methods 
 
These consisted of both interviews and participant observation.  
 
4.2.2.1  Interviews 
 
This is a method of research that involves asking a person a series of questions. The interview is 
usually recorded in some manner, and in this investigation this was done by taking notes; while one 
person was asking the questions, the other would take notes of the answers and would also write down 
details such as expression, pauses, reactions to specific questions, etc. 
 
In the field of sociology, there are different types of interview that can be used; from an open interview 
to a closed questionnaire. In this research a semi-structured interview was chosen. This meant that the 
questions were prepared in advance, but during the interviews the order of the questions could be 
changed, or some of them omitted if deemed inappropriate. Furthermore, it was possible to add an 
additional question on the spur of the moment if necessary, when for example an interesting topic was 
brought up by the interviewees. 
 
The reason for selecting the interview method was because one gets information face to face, and also 
reactions from interviewees can be noted first hand. Another reason was that it is a very economical 
method. Nevertheless, it was time consuming, taking an average of 3 to 4 hours per day to carry out 
just 2 interviews, plus approximately more than 2 hours for transcription of notes. In addition to this, it is 
important to mention that it was necessary to do a minimum number of interviews in order to get a true 
picture of the situation; therefore it was a total of 27 interviews.   
 
The preparation of interviews for the Community Members was a lengthy process. First of all it was 
necessary to gain background information about the community, learning the way they were, their 
timetables, how they react to new situations, etc.  This was carried out during the first 2 weeks living in 
the community. Next, long meetings with some Community Members were held, presenting the idea of 
the investigation through interviews and participant observation and asking for permission to do it. 
Moreover, the aim of the research was explained to them, asking them if they would like to get some 
particular information from this process and also asking for advice of how we should behave with their 
peers (remembering that the Team was from a different culture and did not want to come across as 
offensive  It is important to follow an ethical code as well). After that, the questionnaire was drafted up. 
There were then 2 pilot interviews with 2 different families to find any errors and to make sure that the 
language used was appropriate and understandable. Finally, thanks to a few members of the 
community, all the interviews were arranged for certain times and dates in which everyone was 
available, and the place to carry out the interviews was chosen, being the interviewees’ homes to put 



 
 

Speaking with the community  
 

 
 

 
 

Not all of the community were literate so we had to  be tactful so as not to offend anyone 
 

them at ease and allow them to be more open.  
 
The preparation of the interviews for the volunteers was a quicker process, since they were from the 
same culture, spoke the same language and there was no need to arrange dates (because the Team 
was together practically at all times). These interviews were performed during the last weeks of the 
project so that the volunteers already had some experience on which to base their replies to the 
questions that were posed to them.  
 
The interviews were divided as follows: 
 
a)  15 interviews with members of the community: 
 
- 6 families with a house built in previous years. 
- 6 families with a house in the process of construction. 
- 3 families without a house. 
 
The first 2 groups (families with a house or with a house in progress) had 3 main sections in the 
questionnaire: the first section had personal questions that were aimed to: get an overall picture of the 
family and their economic situation and to help to start the interview in a relaxed manner. The second 
section had questions about the housing that were focussed on: finding out whether the community 
members felt safe against earthquakes and against the typical tropical storms, if they were satisfied 
with the construction of the house and how they organised their family when the house was in the 
process of construction. The third section contained questions more specifically about the volunteers: 
how were the relationships with them, whether there were any barriers to communication and how 
important language was, how volunteers influence the construction process, whether there were any 
clashes of culture, what the Community Members felt that they imparted to the volunteers and what the 
Community Members felt they learnt from the volunteers. 
 
For the last group – families without a house – the questionnaire tried to find out their perspective and 
feelings towards the voluntary programme from the outside of the construction process, including the 
reasons for them not having had a house built. 
 
b)  12 interviews with volunteers 
 
This interview drew attention to discovering if the volunteers were aware of what life in a developing 
country such as El Salvador was like, as well as if they were making the most of the experience. It had 
9 main sections: 
 

1. History of the project: did the volunteers prepare themselves before going to El Salvador in any 
way (historically and / or physically)? 

 
2. Differences in culture: did the volunteers understand, accept and accommodate the differences 

in culture? 
 

3. Poverty in the community: what poverty did the volunteers live in and see in the community? 
 

4. Living in a “bubble”: were students aware of their situation where they still lived to a higher 
standard compared to the members of the community? 

 
5. Dynamics / politics of the community: did the volunteers realise the hierarchy of the 

community? 
 

6. Roles / language: were they happy with the different roles they held and was the language 
difference a barrier? 

 
7. Construction: were they making the most of it? 

 
8. REDES: how did the volunteers relate to REDES? Did the volunteers understand the objectives 

of the REDES voluntary programme? 
 

9. Changes for the future: what advice would they give for future volunteers and what would they 
change about the project?   



 
 

Participant observation involved joining a team and  working as a team member  
 

 
 

 
 

The volunteers became very attached to the locals 
 

4.2.2.2  Participant Observation  
 
This was the second method of investigation used.  It is one of the most popular and widely used 
research methods that involves immersing oneself in the situation studied, aiming to discover the 
nature of the social reality by comprehending the actors’ perception and understanding of the situation. 
In the case of the evaluation project, this meant becoming another member of the team of volunteers, 
working every day on the site and interacting with members of the community on a daily basis.  
 
The involvement in the project as another volunteer gave the opportunity to put oneself in their shoes, 
to experience the world as they experienced it and to observe firsthand the interaction between the 
members of the community and volunteers. In addition, it could also be appreciated how the behaviour 
of the students and the locals developed over the 6 weeks that they were cohabiting in the community.  
 
Nevertheless, this research method also has its disadvantages. It is often difficult for researchers to not 
go native and become one of the people of the group.  Additionally, the researcher can lose the need 
for a measure of one’s professional loyalties and become too much part of the group studied. The latter 
was the most difficult to overcome in this sociological investigation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Example of a typical family 
 

 
 
                           Hard working woman                                             Children of the community  
 

 
 
A man scrutinising local beans, known as frijoles                      Tortillas made from corn flour 

4.3 Findings of the Evaluation 
 
After a total of 27 interviews (15 with locals and 12 with volunteers), in addition to the daily observation 
that ran for almost two months, as well as being involved 9 months before going to El Salvador in 
organising the project, there are a great variety of results from this work, for example:  
 
culture                             poverty skills         people interactivity     labour        illness 
patriarchal society  similarities     differences                     food                      caring 
health                             family                    friendships                  needs                   hunger      
will                                   respect                  learning                  understanding      accepting  
opening your eyes          bubble 
         
However, for ease this report has condensed the findings and summarised them into 3 main groups:  
 

· Findings obtained from interviews with members of the community. 
· Findings obtained from interviews with the volunteers. 
· Findings obtained from participant observation.  

 
Given the above, it has been decided to omit out of this report statistical information and graphs, and so 
the numerical information has been given in approximate terms (for example some, many, most, etc). 
 
4.3.1  Findings from the Community – Interviews 
 
Broadly, the answers obtained through the interviews with the members of the community of Costa 
Rica were quite similar. Therefore, the findings from this section were very homogeneous, even though 
there were 3 different groups of interviewees as has been explained before. 
 
4.3.1.1  Regarding Personal Aspects 
 
When talking about members of the community it is essential to remember that this report is referring to 
large families.  The majority of these families consist of a father, mother, numerous children of a wide 
range of ages and very often other close relatives living in the same household, such as a grandmother 
or grandfather (refer to adjacent family photo). It can be pointed out that the families of this community 
run on a patriarchal paradigm, where the man is represented as the breadwinner and the woman as the 
housewife. Nevertheless, while understanding this it is worth noting that women also have to work as 
hard as men in the field. Furthermore, children from approximately 8 years old contribute their manual 
labour to the household. As a result of this observation it is clear that women have the worst position, 
because they have to work as hard as the men, but are subordinated by the ideology of a patriarchal 
society (refer to adjacent photos). The situation of children could indicate that they are at risk of lacking 
school education or suffering an accident while working in the fields when helping their parents. But the 
reality is not like this. Almost all of the children go to the school of the community and help their 
parents, and so understand the difficulties of poverty. Therefore, one will never find a child whinging for 
a materialistic thing or trying to play truant from school, because they really appreciate education and 
time in school with other children (refer to adjacent photos).   
 
There are several examples of subordination in the community.  Men have been unfaithful to their 
partners and have sometimes even had children with other women (in both situations the women come 
out the loser for being cheated and for rearing the children without the support of a father).  Other 
examples include women have been physically abused, working longer hours, serving the men, etc.   
 
To continue with the personal characteristics of the local people of San Jose de Costa Rica, the 
majority of them were born and raised in the community or in the neighbouring community, and have 
not even gone out of their provincial area, let alone the country of El Salvador. Thus, it was quite 
unexpected for the researcher to find that they had open minds, and were accepting of the volunteers.  
Most of the members of the community practised subsistence farming, which means that they eat the 
food they cultivate, and / or cultivate someone else’s land to get a minimum wage to be able to buy 
basic goods to live. Their food was a basic diet that consisted of beans (the famous frijoles) and corn 
(corn flour is used to make tortillas) (see adjacent photos). 
 
So because local people in San Jose de Costa Rica, like the majority of rural communities across El 
Salvador, survive through agriculture, the time to work in the fields is essential. Therefore, during the 
interviews they mentioned that they find the project of building houses very difficult because it demands 



 
 

The Team became absorbed in the culture and would t ry all the local foods  
 

 
 

The community found the Team worked extraordinarily  hard  
 

 

work almost 7 days a week. Therefore, the members struggled to find the time to work in the fields, 
which had the potential to jeopardise the harvest, entailing a lack of food for a number of months. 
 
This relates to the next main finding, that all of the members of the community were very pleased with 
the volunteers. This was for many reasons, but especially because the volunteers played a major role 
in speeding up the building process of their houses, because there being more available hands. 
Moreover, the volunteers helped very much with the organisation of the construction sites. 
Furthermore, there was a confident ambience created at the site, as the Community Members felt more 
comfortable while working because they could rely on solving problems with the engineering students 
and therefore were less worried about making mistakes.  Lastly, the members of the community learnt 
to organise themselves more efficiently, due to them having seen the difference between organised 
and erratic work. 
 
Another point that was highlighted was the happiness of the locals – all of them recognised during the 
interviews that they lived very happily in their community and that they would not move. This supports 
the theory that wealth does not lead to happiness. These people are the best example; after living 
through a civil war lasting more than 10 years, facing natural disasters that have killed many of their 
people, living in poverty and working intense and long days, the members nevertheless always smile 
and are very positive people. 
 
But, while they live happily, they are aware that their community is improving thanks to the help from 
outside, namely REDES and the groups of volunteers. In addition, all the members agreed in the 
interviews that there was still the need to improve the community with important things like the main 
road and the water system (they do not have any fresh water on tap), but they are not sure if they 
would be able to do it on their own. This can be understood as a deficiency in the project, because one 
of the main aims of REDES is to help the Community Members to help themselves. Nevertheless, the 
locals point out that now, after a few years of working on projects with REDES and volunteers, although 
the members have learnt a great deal and they feel much more capable of organising themselves to 
work together for the future of the community, there still remains a lack of confidence to undertake 
projects on their own.    
 
4.3.1.2  Regarding Findings about the Houses  
 
Before the earthquakes of 2001, the locals used to live in adobe houses, built with very heavy material. 
This was the cause of many deaths at the time of the earthquakes, as people died by being crushed by 
their own home falling in on them. After that for a few months they lived without a roof over their heads, 
until they received a donation to build temporary shacks made from corrugated iron sheets. This leads 
to the current situation, where the Community Members are in the process of building seismically 
resistant housing with REDES and the voluntary programme. 
 
Through the interviews, it was found that after many years sleeping distressed and anguished, the 
Community Members can at last sleep calmly, without fearing that they might be crushed by the heavy 
tiles used in the adobe houses, or that the corrugated iron sheets used for the temporary housing 
would fall in and sever part of their bodies. Additionally, all of the members complained about the health 
problems caused by living in the iron shacks: illness developed by dampness, extremely hot 
temperatures during the summer and the shacks being very cold and permanently humid in the winter. 
Therefore, all of the families that had houses already built or in progress were very grateful indeed, and 
they expressed these feelings many times during the interviews. Families that had already been living 
in the new seismically resistant houses agreed on the improved safety of the house when there was an 
earthquake, claiming that during the last seismic movements they had just felt a soft, calm shake in the 
house, while others had not felt it at all. Accordingly, the construction of new housing was considered 
invaluable.  
 
All of the families agreed that the new houses handed over were very basic, and only covered the 
essentials to living. Therefore, they always had to put on the final touches, which was possible as long 
as they had the necessary skills. Furthermore, there was an important engineering fault that was found 
thanks to the sociological work. As the interviews were carried out in the houses of the interviewees, 
the state of the houses built in the previous year could be assessed.  It was pointed out how dampness 
was a problem. A very practical house had been built, but it did not have full protection against the rain, 
something that happened on a daily basis during the tropical rains that fall in the winter months. This 
caused humidity problems and could destroy the internal walls of the house over time. This problem 
was solved using guttering (see Section 2.2.1). 



 
 

The locals found the volunteers had a profound impa ct on the speed and quality of the work.  These 
photos show the advancement that occurred on a hous e over 5 weeks (above) and a retaining wall 

over 4 weeks (below) 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

The majority of the families that have been involved in the housing project argued that they would like 
very much to be listened to and asked more when working on their house. They claimed that 
sometimes they have a higher knowledge of their land than any engineer, because they have been 
living there for many years. Moreover, they would like to know when any changes in the housing design 
are made, seeing as it is their house that is being built. This was in specific relation to the engineers 
employed by REDES, who would visit and assess the sites that were being worked on.  
  
4.3.1.3  Regarding Findings about Volunteers from t he Local’s Perspective 
 
The Community Members could simply not find enough positive and nice words to talk about the group 
of volunteers. They had made an important mark on their lives and the local people will never forget 
those months of cohabitation in the community. Community Members were extremely happy with 
receiving the group of volunteers, even though during the first weeks the locals seemed to be very shy. 
It is worth noting how this confused the volunteers, because they thought at first that they might not be 
welcome. The reality, however, was found to be completely opposite. Therefore it is important for the 
future to the volunteers to take this into account. 
 
With regards volunteers on the site, a homogenous answer was given: there are indeed differences 
when the volunteers are and are not present. When the locals work with the volunteers the whole 
process improves in many senses, principally: 
 

· The process of construction is sped up due to more people working together. 
· There is an overall feeling of confidence, with the local people relying on the students of Civil 

Engineering for technical know-how, and the students relying on locals for many practical 
issues: a perfect combination.  

· Volunteers brought a high level of organisation to the worksite, which was then taken on by the 
Community Members. 

· Friendly relationships were made and therefore the work was more enjoyable.   
 
When asking about the relation that the locals maintained with students, it is worth noting the 
importance and difference that Spanish language skills make. Community Members argued that they 
felt that they had much closer relationships with those who spoke fluent Spanish. Nevertheless, they 
built very good relations and also considered very close those volunteers whom – although they did not 
have skills in speaking Spanish – tried their best to communicate and also tried to learn and improve 
their Spanish. In this case, there were a few volunteers that did not speak the language, but also did 
not have a strong will to learn, and this led to those students having the weakest relationships with 
Community Members. In addition, they were the least aware of their surroundings in the social and 
political sense and, therefore, were not so able to understand as much about the culture and traditions 
of the community as the others. Therefore, although Spanish skills are very important, it is nevertheless 
vital to have a will and interest to make the most of the voluntary program. 
 
This leads to the next point: a high number of families that had been working with volunteers claimed 
during the interviews that sometimes the lack of communication slowed down the process of 
construction due to misunderstandings. Therefore, the majority of Community Members suggested that 
it would be perfect to have 2 Spanish speakers in every Work Group, which normally consisted of 4 
volunteers.  
 
Other findings from the interviews included the different construction techniques used when working on 
site. This was due to the locals taking a view based on past experience, whilst the students of Civil 
Engineering approached things in a more theoretical manner. Nevertheless, the Community Members 
thought that this was a good combination. Moreover, locals believed that the project was a great 
experience for each side involved. The members once more pointed out how the volunteers could see 
another culture and tradition, and emphasised that they might see and learn the hard way how 
Salvadorian people work, which is one of the only things the Community Members have (this being said 
in a positive way). 
 
 
 
 
 
 
 



 
 

The interviews with the students gave light to diff ering views on the impacts of the project  
 

 
 

All the volunteers found the physical labour the mo st demanding aspect of the project 
 
 
 
 
 
 
The Team learnt to 
acknowledge, learn                          
from and use the local 
villager’s skill base 
 
 

4.3.2  Findings from the Volunteers – Interviews  
 
The results from the interviews with students were quite different compared to the interviews with 
Community Members. In this case, the answers given by the volunteers were not so homogenous.  
 
The first thing important to mention is that for the majority of the volunteers, this was the first 
experience they had had in the developing world. This meant that at some point everyone was 
shocked, while at other moments they did not know how to behave or what to understand. However, 
most of the time the volunteers enjoyed the situation and tried to make the most of it. In addition to this, 
working effectively with each other and getting used to the food were additional difficult points to 
overcome. 
 
Through the interviews, it was found that there were very diverse reasons for deciding to take part on 
the project: wanting to experience working in a developing country with regards to a future career; it 
was better than doing a summer job; for a CV; because friends had come in previous years and they 
had had a good experience. 
 
Also, when asking whether the volunteers had prepared themselves in anyway before going to El 
Salvador, there were many different answers. The preparations carried out among those who had 
made an effort before going included: learning basic Spanish; improving their body strength; reading 
about the history of El Salvador. All of this helped them to work better on the project, to make the most 
of it and also to help to understand more easily the reasons behind the type of society, culture and 
traditions that they were in, as well as what the locals had lived through. Therefore, when students 
were asked to describe a local from their point of view, those who did not know any background of the 
country and its history just said that the locals were very smiley, while others gave deeper answers, 
saying for example, how it was remarkable that the locals seemed to be very happy people considering 
what they had had to go through. 
 
Regarding poverty, when the volunteers were asked what poverty they had seen in the community, 
everyone agreed that the community suffered from hardship. But what is interesting to mention is what 
the volunteers understood as poverty. When asked to give an example to emphasise their answer it 
was said, for instance, that “parents are not able to buy a bag of crisps for their children” (or other 
answers along this line). So, the question has to be asked of what type of poverty was actually seen by 
the volunteers.  
 
With regards to questions about the differences in culture, a general and more homogenous answer 
was given. Volunteers saw that the main differences between the European and Salvadorian culture 
was that the locals from the community wake up extremely early, meaning that the working day also 
starts very early. The other point that was mentioned was that in the case of the way of life of the 
locals, the family is very important and each member of the family contributes in someway to the 
household, while in Europe everyone tends to be more independent.  
 
When asking about the language, all of those who did not speak Spanish claimed that language was 
indeed a barrier to communication in order to work more efficiently. Indeed, there were many occasions 
when misunderstandings occurred, meaning that the process was slowed down. Also language worked 
as a barrier to having a better understanding of the culture and history of the country, so that things 
could be put in the right context. Therefore, it can be claimed that although the lack of language was 
not an insurmountable obstacle, it was nevertheless an important factor to consider for future projects.  
 
With relation to the work on site, during the interviews the majority of the volunteers argued that they 
felt that they were a mixture of a manual labourer and an engineer. Also, they claimed that the hardest 
thing they had to do was the physical work that had to be carried out. In addition, while on the one hand 
a fairly high percentage of students felt that they did not apply the knowledge they had learnt at the 
university, on the other hand quite a few made the most of the situation and tried to apply and use all 
their skills to resolve the problems they faced on site. This was in addition to gaining practical 
techniques and knowledge from the locals, such as being introduced to the concept of using plants for 
retaining unstable slopes. 
  
The next issue to be mentioned is the one known as the bubble. Students were asked about what they 
thought about their situation, and the majority understood that they were in a privileged situation 
compared to rest of the people in the community. They realised that the food they ate was better and 
that they were generally being taken care of and were looked after. However, as to what extent this 



 
 

The REDES staff gave up much of their free time to be with the volunteers, and this encouraged 
friendships to form  

 
 
 

 
 
After the first few weeks the volunteers and the me mbers of the community worked together as a team  
 
 
 
 
 

was assimilated is a controversial issue. Why, for example, was food left on the volunteer’s plates if it 
was known that there were people around them on a very scant diet. Was it really known, for instance, 
that more than once the family who cooked for the volunteers had to walk for miles carrying the food for 
the week from a neighbouring town market, or that the staff from REDES gave up their weekends for 
the period of two months in order to attempt to show the volunteers some of the realities of El 
Salvador? Therefore, while the safety of the volunteers during their stay is paramount, the issue of the 
volunteers breaking out of their bubble needs to be addressed in the future. 
 
Finally, with regards to what the volunteers thought of REDES, the answers were for the most part 
homogeneous. First, it was felt that it took a few weeks before it was understood that what REDES was 
doing during the weekends was voluntary, and that the people from REDES had given up relaxing and 
seeing their families in order to be with the volunteers. The volunteers also claimed that REDES 
suffered from a bit of a lack of Western organisation. Nevertheless, in general the volunteers said how 
they would have liked to know more about REDES. In addition, all of the volunteers felt that by the end 
of the 2 months everyone had become very good friends and had shared a very good experience.  
 
4.3.3  Findings from Participant Observation 
 
Thanks to the participant observation, findings gained from the interviews were reinforced. It was a very 
useful method and reliable way of backing the information up. In order to summarise, only the main 
points will be mentioned here. 
 
Through the perspective of an observer, the relationships between the volunteers and Community 
Members, as well as the volunteers and the people of REDES, improved dramatically along the 2 
months. For example, the first two weeks were rather shocking:  
 
“Tuesday 12th July 2005 
Today, we are working in Juventino’s land. Nothing is being done. It seems that we (group of 5 
volunteers and 4 locals) have to work on preparing the land. Nevertheless, it just a supposition, 
because no one says anything and there does not seem to be any plan; also the group is clearly split in 
two sections; locals and volunteers...... We have already been here 1 hour 30 minutes...no one has 
approached anyone to set any plan of the day. Volunteers seem to be very nervous and do not know 
what to do….time is being wasted…Everyone seems to be very nervous…with no one talking each 
other” (note from the first days of the project). 
 
However after two weeks, the majority of barriers, like shyness or uncertainly of how to behave...started 
to disappear, to the point that everyone (volunteers and Community Members) worked as a single, 
unified and integrated team. This meant that the work was carried out effectively and also that the 
volunteers and locals became very good friends. 
 
“Thursday 28th July 2005 
We have been working in Juliana’s land for a few days… it is a difficult one, we will have to work very 
hard to build the retaining wall needed. Nevertheless, the whole process of working together seem to 
be much easier now,… this morning before start working everyone in the group (community and 
volunteers) spent a few minutes organising and planning the jobs for today… This group of people 
(member of the community and volunteers) work very hard and do the most amazing thing…it seems 
that they are becoming very good friends…they make a lot of jokes working, which makes the digging 
easier… The break in the middle of the morning was the best part of the day, Community Member have 
brought lovely oranges and bananas, and the volunteers have brought biscuits and soda…everyone is 
exchanging ideas and comments about the work…” 
 
As a participant observer, one of the main findings, which were also found through the interviews, was 
that language was a barrier. It was sometimes noted how the volunteers did not understand everything 
that was happening around them due to a lack of language skills. However, there were those who, 
despite not having the linguistic skills, made every effort to communicate, to be understood and 
understand as much as they could. It was most notable that 4 of the volunteers made a huge effort in 
improving their linguistic skills, and that by the end of the two months they had gained a great level of 
Spanish. Not only this, a number of students also became very aware of Salvadorian history and built 
up particularly strong friendships. In addition, there was a group of a few students who, although they 
had no linguistic skills, tried to communicate with body language and played with the few words they 
knew. Although the level of communication was basic, it did nevertheless make a huge difference in the 
relations between the Community Members and the volunteers. Therefore, not only language, but also 



 
 
 

 
 
The importance of language cannot be understated            A local old woman greeting the volunteers 

 
 
 
 
 
 
 
 
 
 

having a will to learn and establish a positive relationship via whatever communicative means available, 
is imperative for this type of project. 
 
Regarding working on site, the majority of volunteers worked very hard indeed. However, during the 
first week or so it was very difficult for most due to a lack of physical strength. A few of the volunteers 
seemed to be more prepared to take the hard labour they had to do because they had prepared 
themselves before arriving to El Salvador, or because they generally did exercise on a daily basis.  
 
Continuing with the idea of preparation, it was perceptible that again those who had looked into the 
history of the country seemed to feel more comfortable and were able to accept the environment more 
easily. 
 
On site, the opportunity of applying knowledge that had been learnt at university came up a number of 
times. A number of volunteers took the initiative and had a great influence in resolving the problems 
encountered, planning construction sites and dealing with other technical issues. A number of others, 
however, preferred to not get very involved with the decision making processes that were often headed 
by the graduate and REDES engineers. From the perspectives of an observer, the reason that some 
students of Civil Engineering did not get so involved in the technical side of the project could be 
because they did not have the confidence to break out of the shell of carrying out numerical exercises 
at university. This meant that they were not able to use their initiative to apply their knowledge on the 
spot to resolve a problem within a very small budget.  
 
Yet one of the main findings is that this helped students to gain the confidence to apply knowledge that 
they had gained from university. In doing this, the volunteers learnt the practical side of engineering 
and were able to develop their practical and analytical skills. In addition, and perhaps even more 
importantly, in going through this process many of the students of engineering were able to develop 
their skills in a manner that is normally only possible at a graduate level. Lastly, the project also had a 
key role in helping the volunteers to open their eyes to the harsh realities of the developing world.  
     
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 
 

The construction of a retaining wall, which had to be redesigned by two of the students  
 
 
 
 

4.4  Sociological Conclusion 
 
As has been mentioned at the beginning of the report, the El Salvador Project has been improving, 
taking a step forward every year. To ensure that this process continues, this research is meant to find 
the areas for improvement so that the project can be continuously enhanced with regard to the 
volunteers, the Community Members and REDES. Therefore, the aim of this conclusion is to stress 
some possible points that could help to better develop the project in the future. 
 
From now on volunteers would find it useful to be aware of the necessity for good preparation in 
different areas before arriving to work in El Salvador (or, for that matter, before going to work anywhere 
in the developing world). Those different areas that volunteers should prepare in advance are: 
 

· Physical preparation. As the volunteers said in the interviews, they felt that their role was a 
mixture of manual labourer and engineer. Indeed, the project entails a great deal of manual / 
physical work. Therefore, with physical preparation there would not be so many problems in the 
first weeks, which would make the whole process of becoming accustomed to manual labour 
easier and help to be able to keep up a good pace of work overall. 

. 
· History. Prepare oneself by reading up on the history of El Salvador, the culture, traditions, 

foods, its long civil war, the massacres suffered, political parties and the type of society. All of 
this is to be able to: respect and admire the Salvadorian people, understand the surroundings 
and therefore feel more comfortable in the country and know how to behave in different 
situations.  

 
· Language. It is important to try to have at least a rudimentary base of Spanish to be able to 

communicate basic things and to not be constantly dependant on a translator, and also 
sometimes there can be misunderstandings when translating. This is because it helps to speed 
up the construction process, as well as avoiding possible misunderstandings occurring. Also, 
with some Spanish skills it is easier for a good interaction between volunteers, locals and 
REDES to take place, meaning that friendly relationships are easier to form and that the bonds 
tend to be stronger. Finally, knowing Spanish allows volunteers to better understand the 
situation and be able to place events in their appropriate context. 

 
In addition, there are other more general issues that the volunteers need to be aware of for future 
projects: 
 

· While buildings were being constructed, the process of building is in motion and the Community 
Members are not able to work their fields. This means that they will probably not have enough 
to eat in the next season. Thus, it is important to not waste time and have a good plan to follow. 

 
· One positive aspect that students need to be aware of is the importance that they have in the 

construction process and in the lives of the people that they are working with. As regards the 
process, the volunteers provide an accelerated working pace and a confident ambience to work 
in, along with an improved organisation. With regards to their life, the arrival and work of the 
volunteers is an important event for the Community Members and it ensures that they have a 
safe house to live in. 

 
· Nevertheless, it is very important that the volunteers and REDES organise trips to see houses 

and other constructions built in previous years in order to identify possible errors or problems 
that need to be addressed, as well as learning from other projects’ buildings. 

 
· Furthermore, it is essential to remember that one of the things that was brought up by the 

locals from the community of San Jose de Costa Rica about the housing project was the 
necessity of keeping people up-to-date, their opinions being listened to and them being 
consulted over all construction decisions made. 

  
· Another detail that the volunteers might find useful to know is that their arrival in a small rural 

community is considered quite an event by the members of that community. Although at first 
the impression can be given by the locals that they are adverse to the volunteer’s arrival, the 
opposite is in fact the case. The locals of a rural community tend to be quite shy at first. 
However, this should not discourage the volunteers from taking the initiative in breaking the ice 
to begin forming friendships with the Community Members. 



 
 

 
 

The project had a positive impact on both the commu nity and the volunteers 
 
 

· Regarding construction, try to take the initiative, do not be scared of making a mistake and 
always try to give your ideas and opinions. 

 
· Make the most of the experience once you are there. Try to apply your engineering knowledge 

and develop your skills; it is not only an extraordinary opportunity for your career, but more 
importantly for your life as a person, where you have the opportunity to see the many realities 
that are hidden from those who live in the developed world. 

 
· Keep in mind, that for the Civil Engineering volunteers this programme also works as a tool to 

gain confidence in applying knowledge to reality, as opposed to a piece of coursework for 
university. 

 
Lastly, as a participant observer, there is a vital issue that needs to be noted. Although the volunteers 
were living and working in a developing country, they remained very much protected and looked after 7 
days a week. This might influence the perception of the real world that the volunteers gain. Indeed, it 
was believed that although some of the volunteers were aware of the fact that they were living in a 
protective bubble during their stay, maybe they did not want to truly open their eyes to the harsh reality 
that was around them. However, this is something that REDES hopes to address for future projects, as 
it consists of one of the aims that the volunteer programme has had since its conception. 
 
To conclude, the project was very successful in almost all aspects for everyone involved. The most 
important elements addressed were the humanitarian side and the engineering carried out in the 
project. As an overall summary, the project had a general positive impact on both the Community 
Members of San Jose de Costa Rica, as well as on the volunteers involved. As regards the locals of 
the community, materialistically they obtained new houses, which meant a lot more safety in their lives, 
and they also gained skills in organisation, planning and technical know-how, For the volunteers, the 
project helped to open their minds, to develop their skills and to focus on the direction that their career 
path should follow.   
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The Team in front of one of the houses nearing comp letion 
 

 
 

The project left a mark on us and the community 
 
 
 
 
 
 
 
 
 
 

5.0  Conclusion 
 

5.1  Project Summary 
 
Physically, the El Salvador Project 2005 had a large impact on the local community of San Jose de 
Costa Rica.  The two retaining walls that were built are a vast improvement on the original bamboo 
walls that existed to retain unstable slope faces.  These concrete structures should stabilise the slopes 
once a house is built above them.  This is especially important during an earthquake when – due to the 
relief and high rainfall in El Salvador – many landslides occur.  The 13 houses that were worked on 
gave the community a boost in manpower and spirit in order to finish of the remaining houses.  The 
guttering and drainage channels should provide a more effective method of water drainage 
management, will prolong the lives of the houses and reduce erosion.  Through buying goods and 
paying for locals to work on the guttering, we have helped the economy of the community to grow. 
 
Both the locals and the Team learnt a great deal from these projects.  We hope to have educated the 
locals into the importance of quality control.  For example, when making concrete the locals preferred 
making a very watery mix since this was easier to work, we encouraged them to reduce the water : 
cement ratio for better long-term strength qualities.  We also hope to have changed their attitudes 
regarding earthquakes and landslides.  This was important as on speaking to them, it became evident 
that they were convinced that the slopes that surrounded their houses would not fail in an earthquake 
and could be loaded on top with no problems.  We explained to them how an earthquake could easily 
bring down a slope, especially after heavy rainfall, and how a meagre bamboo wall would not suffice in 
a big quake.  The Team itself learnt how local knowledge was also important when constructing 
retaining walls and how all ideas should be discussed with the locals simultaneously and their input 
encouraged. 
 
Most importantly through the El Salvador Project the Community Members learnt how to organise 
themselves in a manner where they are not dependent on outside aid to develop and improve their 
standard of living.  In addition, the volunteers were exposed to the realities of the developing world and 
the problems that the locals face every day. 
 

5.2  The Future  
 
The Team, REDES, and the community considered the project to be a great success.  REDES are very 
willing to keep working with volunteers in this way, even though it means that their staff have to give up 
a large amount of their time. As the community of San Jose de Costa Rica is now significantly more 
developed than a large number of other communities in El Salvador, next years project will go to 
another community within El Salvador. The recent hurricanes, earthquakes, and volcanic eruptions 
mean that next year’s group may face many new and large challenges. 
 
It is very much hoped that this project will continue for as long as El Salvador has needs for it, and as 
this report is being written a team is forming for next years project, to continue the benefit for both 
participants and the communities in El Salvador. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Mayan ruins that we visited in El Salvador 
 

 
 

Some of the amazing views we saw around El Salvador  
 

 

Appendices 
 

Appendix A: History of El Salvador 
 

The Mayans 
 
The first occupants of El Salvador were a nomadic people known as the Nahau, who had migrated into 
Central America about 3000 BC.  The Nahau eventually fell under the sway of the Maya people, who 
arrived by 1200 BC. By 500 BC they had developed several large settlements in the West and centre of 
the country. The most important was Chalchuapa, which is close to where the present day Santa Ana 
now stands. The catastrophic eruption of the Volcano Ilopango (the crater is now Lago de Ilopango, on 
the edge of it was the community the Team worked in) around 250 AD, spreading out over 10,000 sq. 
km all but wiped out many of these settlements, forcing the Mayans to flee North.  Over the next two 
hundred years the land began to repopulate with Tazumal, San Andres, Cara Sucia and Quelepa cities.  
For reasons unclear the Mayan people abandoned these cities around 900 AD.  

 
Around 1200 AD the Pipils, a sub-group of the original Nahua people, began to colonize the area. They 
planted maize, tobacco, beans and cocoa and lived in highly stratified societies, under a hereditary 
system of military rule.  They also built a number of large urban areas, some of which developed into 
present-day cities, such as Sonsonate and Ahuachapan.  At this time, El Salvador was known as 
Cuscatlan. 
  

The Conquest and Colonial Rule 
 
The Spaniard Andres Niño landed on an island off El Salvador in May 1522.  The Spanish returned in 
June 1524 when Pedro de Alvarado entered with an army of Spanish troops and indigenous peoples. 
They had a few victories, but failed to conquer the country from the Pipil forces, as the native army was 
much bigger, and so returned to Guatemala. In April 1527 Diego de Alvarado succeeded in conquering 
the Pipils and established the foothold of Villa San Salvador near present day Suchitoto. 
  
The Spaniards had come to Central America seeking to add to the store of precious metals that 
constituted the immediate spoils of the Mexican conquest.  In the small colony that they dubbed El 
Salvador – ‘The Saviour’ – they were severely disappointed in this regard as they realised that the little 
gold available was only obtainable through the painstaking process of panning.  Thus the Spaniards 
came to realise that the sole exploitable resource of El Salvador was the land. 
  
Colonial rule was soon established and was catastrophic for the indigenous inhabitants. Suffering from 
European diseases, cut off food sources and land seized by the Spanish they went into severe decline. 
Landowners had complete control over their workers; they worked in self-sufficient haciendas where 
they had their needs provided for, but became reliant on the landowner and unable to leave. Workers 
could get ahead by serving their patron in all areas, legal or illegal, while he in turn boosted his power 
by commanding such resources. Such patterns were to continue in El Salvador into later years – not 
least in the private armies, raised by landowners, which developed into the death squads of the 1970s 
and 1980s.  By the mid 1700s añil (indigo) became the largest export crop and made many landowners 
very rich, until a synthetic blue dye was developed in Europe. By the end of the 18th Century El 
Salvador was a rigidly stratified society, with a European elite consisting of Spanish born Crown 
functionaries and priests and a few hundred Creole. Around half of the agricultural land was held in 
private haciendas, and the majority of the population, mestizo and indigenous existed at subsistence 
farming level. 
 

Independence  
 
The fortunes of the Spanish Empire waned throughout the 18th Century and were dashed completely by 
the Napoleonic conquest of the Iberian Peninsula in 1808.  The country slowly moved to independence, 
and after the deposition of the Mexican leader Augustin Iturbide in 1822, the Salvadorian Manual José 
Arce was elected first president of the Federal Republic of Central America in April 1825. There were 
deep divisions between the Conservatives and Liberals and Arce attempted to unite the rival groups by 
force. He allied with the Guatemalan conservatives, although himself a liberal, and immediately 
plunged the federation into civil war, the first of a series of many to plague the five states. The union 
dissolved in 1839. Between 1825 and 1876 El Salvador was almost in a perpetual state of civil war 



 
 

A memorial to those who died in the Civil War 
 

 
 

Damage from the Civil War is still evident in many areas 
 

 
 

A memorial to the infamous El Mozote massacre  
 

between the Liberals and Conservatives. In the late 18th century and early 19th century commercial 
production of coffee became widespread and there became a coffee elite. Small-scale producers could 
not compete with the world market and land was owned by fewer and fewer people until three-quarters 
of the land was owned by less than 2% of the population. The bulk of the population was denied access 
to the political process and coffee profits.  
 

Unrest and ‘La Matanza’ 
 
Democracy existed in name only. Despair and anger at conditions was reflected in growing violence 
and the National Guard was formed in 1912, which soon became a highly feared instrument of the 
repression. There was a brief period of democracy under liberal president Pío Romero Bosque, elected 
in 1927, until the Wall Street crash and El Salvador’s economy greatly suffered, as its main export was 
coffee. In 1931 there was a military coup, engineered by vice president General Maximiliano 
Hernandez Martinez, resulting in great civil unrest. On the night of January 22nd 1932, thousands of 
campesinos, led by the communist party, rebelled but were quashed by government forces. Following 
this, to stop any further rebellions, the army, the police and the National Guard engaged in a weeklong 
massacre known as ‘La Matanza’ of anyone wearing indigenous dress or perceived to be guilty. In 
some cases whole villages disappeared. The estimated death toll is 30,000. Traditional dress, 
language and customs largely disappeared, simply out of fear. 
 

Military Government 1932-80 
 
The Oligarchy (the ruling landlord elite of ‘coffee barons’) tried to regain economic control of the 
country. They handed political power to the military and retained economic control.  After World War 2 
economic interests diversified into production of sugar, cotton and beef. Profits remained in the hands 
of the oligarchy and in 1971 64% of agricultural land was held by 4% landowners. Two thirds of rural 
families had either no land or worked plots that were insufficient to provide for daily needs.  A downturn 
in export markets in the 1970s led to a steep deterioration in conditions. In 1972 the Christian 
Democratic Party (PDC) leader Duarte won the election and this should have signalled reform, but the 
army installed its own candidate and the opposition leaders were exiled. The National University closed 
down and trade union and reform activists were persecuted and killed. The cycle of repression 
continued throughout the 1970s and Carlos Humberto Romero took office in 1977. Shortly after this 
news programmes around the world showed footage of the army firing upon unarmed civilians during a 
protest in front of the cathedral in San Salvador on February 28, killing 300 people. 
 

The Civil War 
 
In 1980 Archbishop Oscar Romero was assassinated on 24th March, whilst giving mass in San 
Salvador. This was later found to be planned by a high-ranking army officer, Roberto D’Aubuisson. 
Romero was a much-respected campaigner for civil rights and liberty for the people of El Salvador, and 
had publicly criticised the US for giving military aid to the El Salvadorian government.  His 
assassination further incited the left and sparked off a civil war.  In October 1980 the formal integration 
of the left-wing guerrilla organisations led to the foundation of the Frente Faribundo, Martí de Liberación 
Nacional (FMLN). In January 1981 the FMLN launched its first offensive, gaining territory in the Eastern 
and Northern departments of the country and forcing the government into defensive action.  The newly 
installed Reagan administration in the White House was paranoid about communist insurgency and 
began to pump more aid to the government. Between 1981 and 1992 aid totalled to over US$1 billion.  

 
Over the next 12 years the El Salvadorian army organised death squads for dealing with rebels or 
anyone associated with the opposition.  These troops were trained and financed by the US in an 
attempt to stop the Communists gaining power.  There were several massacres that these squads 
committed, many on entirely innocent people.  The infamous El Mozote Massacre of December 1981 
was when over 1000 people, including children, women and babies, were systematically murdered and 
left in a mass grave by US-trained troops. It was first denied and then ignored by the Salvadorian and 
US authorities, and was only investigated in the 1990s.  The site is situated in Morazan, an FMLN 
stronghold during the civil war. All that exists of the village now is a monument to the people who died, 
a few empty buildings displaying bullet holes, a church and a few local residents.  
Despite US aid the government was unable to effectively confront the guerrillas, who used ambush 
tactics and small-scale targeted attacks. The army remained hampered by insufficient organisation, 
leadership and endemic corruption.  The right-wing ARENA party candidate Alfredo Christiani gained 
power in 1989, and started to take apart all the economic reforms of the last decade. In response, the 



 
 

Views from the community of San Jose de Costa Rica and the beach on the Pacific 
 

 
 

 
 

An old church we visited in the town of Suchitoto 

FMLN launched its last offensive in November 1989 and occupied all the major cities including San 
Salvador. The death squads and military intensified their activities. Suspected FMLN sympathisers, 
trade unionists and church activists were assassinated. Thousands died when the air force 
indiscriminately bombed the cities.  
 
In April 1990, representatives of the FMLN and the government, under the chairmanship of the UN, met 
and talked in Geneva in the first of the negotiations that would lead to peace. The end of the cold war 
reduced Central America's importance as a strategic tool and both the US and USSR switched policy to 
an active encouragement of resolution of conflicts. The Chapultepec Accords were signed on January 
16th 1992, followed by a formal cease-fire on February 1st. The FMLN agreed to disengage its forces 
and the government agreed to reduce its army’s size, and a number of civil institutions and a land 
transfer programme were created. On December 15th 1992 the FMLN registered as a formal political 
party and the civil war was formally ended.  
 
The war was a brutal conflict in which 80,000 people were killed and 500,000 fled as refugees.  In 1986 
the Human Rights Commission of El Salvador published a report on the Mariona men’s prison, 
documenting at least 40 kinds of torture used on political prisoners during the war.  Often, US 
servicemen had acted as supervisors.  On 26th October 1987, Herbert Ernesto Anaya, head of this 
commission was assassinated.  In July 2002 a Miami jury determined that two former Salvadorian 
defence ministers, José Guillermo García and Carlos Eugenio Vides Casanova were responsible for 
the torture by Salvadorian death squads during the 1980s of three men.  They were ordered by the jury 
to pay $54.6 million to the victims. 
 

Basic Facts 
 
Area:  21,476 sq. km (8260 sq. mi.) 
Capital:  San Salvador (pop. 1.7 million) 
Climate:  Semitropical, distinct wet and dry seasons. 
Population (1999):  6.2 million 
Annual growth rate  (1999): 2% 
Language:  Spanish 
Literacy:  72% 
Infant mortality rate (1999):  28/1000 
Life expectancy (1999):  Males 67 yrs., females 74 yrs. 
Work force (approximately 2.4 million):  Agriculture 25%, services 21%, commerce 22%, 
manufacturing 19%, construction 7%, transportation and communication 4%, other 2%. 
GDP: $12.4 billion 
Annual growth rate:  2.6% 
Per capita income:  $2013 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

The market in the city centre of San Salvador 
 
 
 
 

 

 
 

El Salvador is developing rapidly 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B: El Salvador Today 
 
In the past 13 years since the end of the Civil War El Salvador has become politically more stable, 
although oppression and corruption is still evident in some areas.  Elections took place in March 1994 
and the ARENA party won, with the FMLN gaining 31.6% of the vote. The next elections took place in 
1999, and Francisco Flores winning the vote for the ARENA party once again.  Although the left FMLN 
won 31 seats and the ARENA part won 27 seats in the March 2003 legislative elections, ARENA 
continues to further depriving the poor of these basic services.  It is possible that the private water firms 
would upgrade the water infrastructure but it would still only be accessible to those who can afford it.  
There is often completely unnecessary petty corruption, for example our village of San Jose de Costa 
Rica currently has water pipes and taps in place able of supplying clean drinking water, but due to land 
ownership issues of the land that the pipes pass through, they have not been turned on yet.  Many 
people in cities are occupied in what are known as micro-enterprises, which are basically street sellers. 
The government can say that they are employed but they can barely make enough money to survive.  
According to a study conducted in 2001, nearly 20% of the Salvadorian population lives in extreme 
poverty and it also has one of the highest gun crime rates in the world.  A worker from REDES claimed 
that people are worse off now than they were before the start of the civil war.  However, El Salvador is 
peaceful now and there are organisations such as REDES that dominate both branches of the 
government thanks to their conservative allies.  ARENA is still the ruling party. 
  
The United States State Department calculated that the economic effect of the 1979-1990 civil war 
totalled $2.2bn. In January 2001, El Salvador adopted the US dollar as its currency in a successful 
attempt to restrain inflation, which was just 3.5% in 2001. GDP grew by 2% in 2003 and increased by 
21% between 2000 and 2004.  In another move aimed at reducing poverty and boosting economic 
development in the region, El Salvador, along with four other Central American nations, signed the 
Central America Free Trade Agreement (CAFTA) with the United States in December 2003.  El 
Salvador is expected to continue its close relationship with the United States following the March 2004 
presidential elections, despite domestic pressure to withdraw troops from Iraq following the death of a 
Salvadorian soldier there in April 2004. 
 
Dissatisfaction with the government has increased, mainly due to the perceived failure to comply with 
the Chapultepec Accords and disquiet over alleged corruption that has grown.  The land-transfer 
programme remains incomplete and there was suspected rigging of the 2004 elections. The US 
continues to gives aid to El Salvador provided that the right-wing remain in power and much US 
investment is now in El Salvador. Shopping malls and fast-food chains are cropping up everywhere and 
many believe that they are taking the money away from El Salvador and not re-investing in local 
enterprises.  Traditionally centred on coffee production, the Salvadorian economy has shifted towards 
the services sector in recent years.  The current account of the balance of payments in El Salvador is 
also helped by remittances from family members working in the United States. 
 
Although a genuine desire for reconciliation and reconstruction is widespread, the majority of 
Salvadorians still fight daily against the ingrained divisions that sparked the original conflict. Despite a 
moderate GDP, the country has the 17th largest gap between the rich and the poor in the world.  There 
are poor education and health systems in place, and the government currently aims to privatise the 
health system and water utilities, therefore further depriving the poor of these basic services.  However, 
El Salvador is peaceful now and there are organisations such as REDES that aim to rebuild the country 
through solidarity.  The spirits of the long-suffering Salvadorians remain strong and they are full of hope 
for the future. 
 
 
  
 
 

 
 
 
 
 
 
 
 
 



 
 

                    The Team two years ago                       The types of houses that were common in rural areas                      
                                                                                    before the earthqu akes of 2001.  These were very  
                                                                                    susceptible to the  quakes and often collapsed 
 

 
 

Pit latrines and sink-holes were built for each hou se to improve hygiene 
 

 
 

The retaining wall above the school, improving the safety of the area  
 

Appendix C: Project History 
 
The initial venture into working in El Salvador by Imperial College’s Civil Engineering students came in 
2002, a year after 2 massive earthquakes shook the country. With the help of Dr. Julian Bommer two 
Imperial College students set up a project to demonstrate affordable improved Adobe building 
techniques to a rural community. The project saw 9 students go out and work with Dominic Dowling, a 
PhD student from Sydney on a day care centre in a small community in Eastern El Salvador.  This was 
built using traditional adobe bricks, but with new reinforcement techniques incorporated into the design 
by Dominic. It was during this project when the Team first met with Melvin Tebbut, a relief engineer with 
extensive experience in the developing world, who not only helped finishing the care centre, but also 
connected the group to the Salvadorian NGO, REDES.  

 
For the following summer of 2003 Paul Astle, one of the previous year’s Team members, went on to 
organise and run another project taking 5 other Imperial Students and Graduates out to El Salvador.  
This time, thanks to Melvin’s support and Walter Navarrate’s (from REDES) keenness, it was to be a 
collaboration with the local organization and thus hoped to address the needs of the poor better. The 
project became thus the first trial of the newly initiated outreach of REDES for international volunteers, 
and was based in the community of San Jose de San Jose de Costa Rica concerning mainly on 
sanitation issues and wastewater management. As it turned out to be extremely successful REDES 
were keen to keep up the relationship with the students for the following years.  

 
2004’s project was built upon this new bond with REDES.  Lead by Martin Threakall, with the help of 
Melvin and Walter, 8 IC students, a contracting engineer and a translator from the UK worked closely 
with REDES and concentrated mainly on the construction of a new and light house design, along with a 
retaining wall to protect the local school building from landslides.   

 
This year’s project was a well-formed continuation of last year’s. The 12 Imperial students, one 
Swedish final year Civil Engineering student, a contracting Civil Engineer and one sociology student 
from Westminster University worked on 13 family houses, two retaining walls and numerous 
preventative ground works. In addition to the construction works, a broad sociology study was also 
carried out to gain a better understanding of the effects that our involvement has on the community and 
how it could be improved.   

 
Planning for the project began around November 2004, with the knowledge that REDES was indeed 
keen to continue working together with Imperial students yet on another project.  Michael Davis and 
David Dalgado took on the role of organising the Team from the engineering side, while Luz Gutierrez 
from Westminster University worked on the sociology part of the project. A team was recruited, 
including some 1st and several 2nd years to add sustainability to the project. Sponsorship was raised 
and the Team took on various jobs (travel, insurance, publicity, first aid training) during the 
organisational period, whilst REDES prepared the project and the Team’s activities in El Salvador. 
Once in El Salvador, REDES looked after the majority of the logistics, leaving the Team to look after 
their own living expenses and costs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

 
 
 

Figure 14: Plan view showing window and door  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D: Technical Information 
 
REDES Designed Seismically Resistant Housing Detail  
 
 

 
 
 

Figure 15: Plan view showing room sizes 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 

Figure 16: End elevation with steel sizes  

 
 
 

Figure 17: Side elevation with steel sizes 



 
 

Figure 18: End elevation showing superstructure det ail 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 19: Section view of roof detail 

 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 20: Section view of concrete foundation 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Figure 21: End elevation with steel lateral loading  bracing (1) 

 
 
 

Figure 22: End elevation with steel lateral loading  bracing (2)  



 
 
 
 

Figure 23: End elevation with steel lateral loading  bracing (3) 

 
 

Figure 24: Side elevation with steel lateral loadin g bracing 



 
Figure 25: Side elevation with steel lateral loadin g bracing (2) 

 
 

Figure 26: Side elevation with steel lateral loadin g bracing (3) 



 
 
 

Figure 27: Material quantities required for x3 hous es 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 28: Material quantities and costs for x3 hou ses 
 
 
 
 
 
 
 
 
 
 
 



 
 

Figure 29: Method of construction 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 

Figure 30: Material quantities and costs for gutter ing for 30 houses 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Figure 31: Silvia Sanchez’s retaining wall general sizing and location  
 

 
 
 
 
 
 
 

 

REDES Designed Cantilever Retaining Wall Design 
 

 
 
 

Figure 32: Plan and section view of Silvia Sanchez’ s retaining wall 
 
 

 
 
 
 
 
 

 
 
 
 
 



 
 

 
 

Figure 33: Section view with blockwork and reinforc ement detail  
 
 

 
 

 
 

Figure 34: Revised material quantities and costs fo r x2 retaining walls  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Figure 35: Material quantities and costs for x2 ret aining walls  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix E: Sociological Project Interview Question s  
 

Interviews for Members of the Community of Costa Ri ca 
 

1.  Interview for a member who had a house built in  the past years 
 
Personal questions: 
 
1. - What is your name / are your names? 
 
2. - How many people live in the house? 
       - Who are those people? (Son, daughter, grandmother, etc) 
 
3. - What does each member of the family do?    
      - If this family has incomes, where do they come from? 
      - If this family does not have incomes, how do you get by? 
 
4. - Have you always lived in this community? 
       - If not, where are you from? 
 
5. - Have you got more relatives in this community?           
       - If so, what type of relation do you maintain with them? In which area of the community do they live? 
 
6. - Do you live happily in this community? 
       - Would you like to move in to another place? 
 
7.    - Do you think San Jose de Costa Rica is improving? 
       -  Do you have the wish of keep improving the community in the future? 
       - If so, what are those things that you would like to improve in the community? / What else is needed in 
the community? 
       - Do you think you would be able to continue development of the community on your own (referring to the 
community as a social group) without help or support from outside (volunteers, non-governmental 
organisations)? 
 
Questions about the house : 
 
8.    - How do you feel in your in your new house (1 or 2 years old)? (About security). 
 
9.    - Could you describe your house? 
       - When was the house built? How long did it take? 
 
10.   - How was your house chosen to be built? 
        - Did you have any problems when your house was chosen to be built? (For example: envy). 
        - Who decided that your house was going to be built? 
        - Was the decision a democratic one? 
  
11.   - Is your house as you expected? 
        - Does it cover your necessities? 
 
 
12.   - Did you ask for any changes during the construction process? 
        - Were you listened to / asked as an owner of the future house about the decisions that where taken or 
the changes that were made? 
 
13.   - How did you feel about the construction process of the house? (In the sense of the length of time). 
 
14.   - Where did you live while the house was being built? 
        - Do you use that place now? 
 
 
 

15.    - How were you (family) organised while the house was being built regarding getting incomes or 
food to survive and building the house at same time? 
         - Did you work 7 days per week in the house? 
 
16.    - How well do you sleep during the nights? 
 
17.    - How does it feel in the new house when there is an earthquake? 
 
Questions about volunteers : 
 
18.   - What is the general impression you have of students along the 3 years of them coming to this 
community? 
 
19.  - When did you find out that this year’s volunteers were coming? Did anyone notify you in 
advance? 
 
20.   - How did you feel with the idea of having volunteers and foreigners in your community? 
 
21.   - What was your first thought when you met them for the first time?  
 
22.   - What differences do you think exist when there are volunteers in the community and when there 
are not? (In order to get positive & negative points).. 
 
23.    - Did the Civil Engineers influence in some way in the quality of the construction of the houses?  
 
24.    - Was it is easier to work with volunteers or without them? Why? 
 
25.  - How did the presence of the volunteers affect the relationships between members of the 
community? (A sense of solidarity, friendship, enmities...) 
 
26.    - What type of relationship did you maintain with volunteers? 
 
27.    - How important was Spanish language, or the lack of it? 
         - Was it  troublesome / more difficult to work with those volunteers who did not speak Spanish?  
         - How did language effect the way volunteers integrated themselves with you? 
         - How did you managed to communicate with those who did not speak Spanish? 
 
28.    - How many Spanish speaking volunteers do you think are necessary for future projects? 
 
29.   - What are the most important things that you think volunteers have brought? Examples: 
knowledge, money, friendship, etc. 
 
30.    - What do you think volunteers should improve? 
         -  What were their worst mistakes? 
 
31.    - Are there different techniques or ways of doings things between you and the volunteers?  
         - If so, what do you find better / worse? 
 
32.    - Do you think the volunteers suffer from anything when they are here?  
         - If so, what are those problems?  
 
33.    - Do you experience any problems when the volunteers are here? 
 
34.    - What do you think the students learn from you when they are here?  
 
35.    - What would you change about the project if you could? 
 
 
 
 
 
 



2. Interview with families with a house in process 
  

Personal questions : 
 
1. - What is your name / are your names?  
 
2. - How many people live in the house? 
       - Who are those people? (Son, daughter, grandmother, etc) 
 
3.    - What does each member of the family do?    
       - If this family has incomes, where do they come from? 
       - If this family does not have incomes, how do you get by? 
 
4.    - Have you always live in this community? 
       - If not, where are you from? 
 
5.    - Have you got more relatives in this community?           
       - If so: what type of relation do you maintain with them? In which area of the community do they live? 
 
6.     - Do you live happily in this community? 
        - Would you like to move to another place? 
 
7.     - Do you think San Jose de Costa Rica is improving? 
        -  Do you have the wish to keep improving the community in the future? 
        - If so, what are the things that you would like to improve in the community? /  What else is needed in the 
community? 
        - Do you think you would be able to continue the development of the community on your own (referring 
to the community as a social group) without help or support from outside (volunteers, non-governmental 
organisations)? 
 
Questions about the house: 
 
8.    - Where do you live now that your future house is being built? 
       - How do you feel in your temporary house?  
       - How long have you been in this temporary house? 
       - Will you destroy the temporary house once the new one is built? 
       - If not, will you use it for anything? 
 
9.    - Can you describe how will your future house be? 
       - When did the construction start? 
       - How did you feel when you had to stop for a few weeks to wait for the arrival of the volunteers? 
 
10.  - How was your house chosen to be built? 
       - Did you have any problem when your house was chosen to be built?  For example: envy. 
       - Who decided that your house was going to be built? 
       - Was the decision a democratic one? 
 
11.  - Is for the moment the house as you were expecting? 
       - Have you changed anything from the first plans since the construction has started? 
       - Once the house is finished, will you need to do anything else? 
 
12.  - Do you feel that the engineers from REDES and the volunteer graduate engineer listen about what you 
have to say? Do they talk to you when they take decision about your house? 
 
13.  - How do you feel about the length of time for the construction process? 
 
14.  - How is the family organised while you are building the house? 
       - Where are the incomes for the family coming from? 
       - What is the most difficult job in the overall construction process? 
 
 
 

Questions about the volunteers: 
 
15.   - What is the general impression you have of students along the 3 years of them coming to this 
community? 
 
16.   - When did you find out that volunteers were coming this year? Did anyone give notify you in 
advance? 
 
17.   - How did you feel with the idea of having volunteers and foreigners in your community? 
 
18.   - What was your first thought when you met them for the first time?  
 
19.   - What differences do you think exist when there are volunteers in the community and when there 
are not? (In order to get positive & negative points). 
 
20.   - Are the Civil Engineers influencing in some way in the quality of the construction of the houses?  
 
21.   - Is it easier to work with or without the volunteers? Why? 
 
22.   - How does the presence of the volunteers affect the relationships between members of the 
community? (A sense of solidarity, friendship, enmities...) 
 
23.   - What type of relationship do you maintain with the volunteers?  
        - Has this relationship changed since they arrived? 
 
24.   - How important you think is that they (volunteers) speak Spanish? 
        - Do you think there are differences when working on a site with volunteers that speak Spanish 
and not? 
        - Does the lack of Spanish language affect the ability to integrate? 
        - How did you communicate with those who do not speak Spanish? 
 
25.   - How many volunteers who speak Spanish do you think are necessary for future projects? 
 
26.   - What are the most important things that you think volunteers have brought? Examples: 
knowledge, money, friendship, etc. 
 
27.   - What do you think the volunteers should improve? 
        -  Which are their worst mistakes? 
 
28.   - Do you think the volunteers suffer from anything when they are here?  
        - If so, what are those problems? 
 
29.   - Have you got any problems when the volunteers are here? 
 
30.   - What do you think the volunteers learn from you when they are here?  
 
31.   - What would you change about the project if you could? 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3. Interview with the families without a new house 
 
Personal questions: 
 
3. - What is your name/ are your names?  
 
4. - How many people live in the house? 
- Who are those people? (Son, daughter, grandmother…etc) 
 
5. - What does each member of the family do?    
      - If this family has incomes, where do they come from? 
      - If this family does not have incomes, how do you get by? 
 
6. - Have you always lived in this community? 
- If not, where are you from? 
 
7. - Have you got more relatives in this community?           
- If so: What type of relation do you maintain with them?  
- In which area of the community do they live? 
 
8. - Do you live happily in this community? 
- Would you like to move to another place? 
 
7.    - Do you think San Jose de Costa Rica is improving? 
       -  Do you have the wish of keeping improving the community in a future? 
       - If so, what are those things that you would like to improve in the community? / What else is needed in 
the community? 
       - Do you think you would be able to continue a development of the community on your own (refereeing to 
community as a social group) without help or support from outside (volunteers, non-governmental 
organisations)? 
    
8. - How do you feel in your “house”?  
 
9. - When was this “house” built? 
 
10.   - Who built the “house”? 
 
11.  - Could you describe your house: how you have organised the space…etc? 
 
12.  - How were the beneficiary families chosen to have a new house built? 
 
13.  - Do you think the election of beneficiaries was fair? 
 
14.  - Why do you think you have not been selected? 
 
15.  - Do you know what pre-requisites are needed to enter in the housing project? 
 
16.  - What type of activities does the community do together? 
 
17.  - Have you had any type of contact with volunteers? 
 
18.  - Are there any benefits when the volunteers are n the community? 
 
19.  - Are there any problems/troubles when volunteers are in the community? 
 
20.  - Would you like to receive the volunteers at your house, as a visit? 
 
 
 
 
 
 

Interview with the Group of Volunteers 2005 
 
Introduction : 
 
A.  How did you feel before coming and after arriving? 
 
B.  Why did you choose to come? 
 
C.  Did you prepare yourself in any way before coming? 
 
D.  What did you expect to gain from the experience? And what have gained from the experience so 
far? 
 
History of the Project / Country: 
 
14. - Before coming, did you know anything about the history of the Project and El Salvador? 
 
15. - How much have you have learnt since arriving? Historically 
 
Differences between Cultures: 
 
16. - Can describe a local of the community of Costa Rica. 
 
17. - Describe the average day of a local the community of Costa Rica. 
 
18. - What do you think are the main culture differences? 
 
Poverty of Community: 
 
19. - How would you describe Costa Rica in terms of wealth? 
 
20. - From your experiences of being in the community for a number of weeks, what are the main 
problems/difficulties caused by poverty? 
 
21. - What responsibilities do the children have/each family member have? 
 
Living in a Bubble : 
 
22. - Describe the quality of your living/working conditions in Costa Rica? 
 
23. - What do you think of your treatment by the locals? 
 
24. - How exposed do you feel to the reality of life in Costa Rica Community 
       - Do you think you are experiencing the same as the locals? 
 
Dynamics / Politics of the Community : 
 
25. - Have you noticed any form of hierarchy in the community? Any prominent leader/s?  
 
26. - Do you think all of the members of the community live in poverty? 
 
27. - Have you noticed any tension between the Community Members? 
 
28. - How would you describe your relationship with the Community Members? Work or social. 
 
29. - Have you formed any particular bonds? 
       - If so, why do you think they were formed? 
 
 
 
 



Roles / Language Barriers: 
 
1. - How has the language helped or hindered your ability to build relationships with Community Members. 
 
2. - Describe your role in the group  
 
3. - How do you feel about your role in the group and about having a leader for each working group, is it a 
good idea? 
 
4. - Has your Spanish improved since you arrived? 
 
5. - Do you think that the Community Members / volunteers should make more of an effort to 
communicate/interact with other members of the group that are not the translators? 
 
Construction: 
 
6. - How much of the knowledge that you have gained from university have you used in this project? 
 
7. - Do you feel like an engineer, a builder or a manual labour…or a combination? 
 
8. - How much have you learnt from the locals? 
       - How much have they learnt from you? 
 
9.  - What was the most challenging physical/technical work you have  
       done? 
 
10.  - Has the language barrier hindered/impeded work progress? 
 
REDES: 
 
11.  - What have you learnt from and about REDES? 
 
12.  - How much do you feel you can relate to REDES?  
        -  What comes to mind when you think about REDES? 
 
13.   - What do you think about REDES’ organization? 
 
30.    - In what ways, if any are we a burden or an asset to REDES? 
         - What about at weekends? 
 
31.    - What do you think about the weekend’s activities organised by REDES? Aims: relax/learning/other. 
 
32.    - Do you feel we are getting the complete picture of El Salvador? 
 
Changes for the Future: 
 
33.    - What was the hardest thing you have had to overcome since joining the project? 
 
34.    - If you had the opportunity to redo the project, would you come again? 
         - And, what would you like to change within financial boundaries? 
 
35.    - What advice would you give to someone joining the project? 
 
36.    - Do you think you/we have fulfilled the objectives that were set out?  
 
37.    - How fulfilling have you found the experience? 
 
38.    -  What impact will we have left when we leave? 
         -  Will they be able to continue building when we leave? 
 
39.    - What was the most / least memorable thing for you so far? 

Extra Notes 
 
The first question was aimed just to break the ice between interviewers and interviewee. By a general 
rule, a person will feel comfortable when telling one’s own name. Nevertheless, names were not 
recorded, due to the interviews being anonymous. 
 
This research was principally based on one community and on one particular group of volunteers. 
Hence, it might have weaknesses when applying it in a more general context. 
 
In order to further review and improve the evaluation process, it would had been very interesting to add 
a couple of questions to the Community Members of San Jose de Costa Rica:  
 
�� What do they think about the government in terms of help received? 
�� What do they think about REDES (the NGO)? 
 
Moreover, for future projects it would be very interesting to interview members of REDES in order to 
gain an increasingly complete picture. This time was not possible to do due to a lack of time.   
�
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Funding Received Amount (£) 
2004's Project Handover 1381.19
Buro Happold 1000.00
C&S McCarthy 100.00
Claude and Margaret Pike Charity 200.00
Costain 3000.00
Edward Booth 125.00
Gifford 150.00
Halcrow 2000.00
IC Quest Awards 1000.00
IC Trust 6000.00
Interest 228.13
Keller 100.00
KBR 500.00
McNicholas 50.00
Alwyne Castle Donations 500.00
Old Centralians Trust 1200.00
Pick Everard 100.00
STA Travel 200.00
Student Contribution 5975.50
Various Private Sponsors 610.00

Total Income 24419.82
 
Expenditure £ $ 
Pre-Project Costs Flights 8832.00 15809.28
  Bank charges for transfers 164.08 293.70
  Equipment 174.91 313.09
  Printing 43.30 77.51

  Total 9214.29 16493.58
In-Country Costs Travel 983.32 1760.14
  Food in San Salvador 778.92 1394.26
  Food and water in Costa Rica 1911.70 3421.94
  Hotel 1724.34 3086.57
  Telephone calls 55.37 99.12
  Costa Rica Accommodation Costs 248.95 445.62
  Miscellaneous 254.83 456.14
  Drinking water 61.63 110.31

  Total 6019.05 10774.10

Construction Costs  x3 houses at $1900 each 3187.90 5706.34
  Transfer to REDES emergency fund 500.00 895.00
  x2 retaining walls at $1500 each 1675.98 3000.00
  Guttering for x30 houses 1117.32 2000.00
  Compactor hire 106.15 190.00
  Drainage canals 26.82 48.00

  Total 6614.16 11839.34

Post-Project Costs  Presentation food and display 291.14 521.14
  Expected report printing costs 400.00 0.00

  Total 691.14 1237.14

        

Total   22538.64 27267.68

  Remainder to hand over to next year  1881.18 3367.32
Note:  Exchange rate: $1.79 to the £ 

Appendix E 
 

Financial Summary 
 
We wish to thank our sponsors for their most generous contributions.  Without them, this project would 
never have taken place.  Because of their generosity there was enough money to subsidise our own 
costs and pay fully for 3 houses, 2 retaining walls, guttering for 31 houses, 2 drainage canals and a 
compactor for a week.  During the project it was necessary to retain a small buffer to allow for 
unforeseen costs, of which there were many, and by the end of the project we were able to donate 
£500 to REDES’s emergency fund during the intense flooding after Hurricane Stan.   
 
It is clear from the adjacent pie chart that the largest individual cost was the flights, averaging at £550 
per person.  We tried to book as early in advance as possible to minimise that cost.  Each student 
contributed £400 to these costs in addition to any excess should they have preferred a different flight.   
 
The money we obtained paid for all the food and accommodation costs while in El Salvador, with the 
exception of meals in the city where each person was subsidised a portion of their meal, depending on 
the price of the restaurant.   
 
We also spent a small amount when advertising the project for future students and sponsors, and 
burning report CD’s for all the students and sponsors. 
 
We plan to pass forward the remaining £1800 to next year as funding to start them off and obtain 
equipment for the next project, since the money handed from last year to ourselves was very useful in 
allowing us to secure cheap flights early in the project, thus reducing our travel costs significantly.  The 
Team hopes all this is acceptable. 
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Contacts 
 
For any queries relating to the El Salvador Project please contact: 
 
2005 Project:  Team Leaders:                       Michael Davis   at         michael.davis@ic.ac.uk  
                                                                      David Dalgado  at         david.dalgado@ic.ac.uk 
                        Sociological Project Leader:  Luz Gutiérrez at            bombilla@hotmail.com  
                        Treasurer:                              Sebastian Kaminski at  sebastian.kaminski@ic.ac.uk  
 
2006 Project:  Team Leader:                         Dan Woodier at            daniel.woodier@ic.ac.uk  
 
 
Website:  www.elsalvadorproject.org.uk  
 
               www.redes.org 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


