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ABSTRACT

Background In 1988, a 6.8 magnitude earthquake left approximately 17,000 Gyumri residents 
homeless in the middle of winter. Since these devastating events, the residents of Gyumri Dis-
trict 104 in Armenia have lived in incredibly  poor conditions that negatively impact their health 
and impede their abilities to improve their socio-economic status. This systemic problem will 
require a multi-faceted solution. Methods An interdisciplinary  group of University of Virginia 
students formed a research team called Tuff Armenia. Our research process began in 2016 with 
a 10-day trip where we familiarized ourselves with the cultural context and met community 
members. A year later, we returned to Gyumri for six weeks to formally characterize the needs, 
challenges, and capabilities of the community through interviews, photovoice, and community 
engagement. Outcomes This data was utilized by a fourth-year capstone class in the Depart-
ment of Civil and Environmental Engineering  during the Fall 2017 semester. This class analyzed 
potential building sites in Gyumri and developed the first iteration of a housing construc-
tion proposal. The class intends to produce shovel-ready engineering and architectural design 
plans by the end of the Spring 2018 semester.
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INTRODUCTION

The Gyumri, Armenia, housing crisis 
began in 1988. On December 7th of that 
year, a 6.8 magnitude earthquake, fol-
lowed by a 5.8 magnitude aftershock, 
shook the northern region of Arme-
nia. The event took the lives of 25,000 
to 50,000 people and injured nearly 
130,000. At its center, the earthquake 
was rated an X on the Modified Mercal-
li scale (one of the the highest intensi-
ties on this scale and  refers to extreme 
shaking - enough to damage almost all 
masonry and frame structures as well 
as their foundations).1

Due to the widespread destruction of 
infrastructure, an estimated 17,000 
residents of Gyumri were left homeless 
in the middle of winter. In response, 
the Soviet  Union—at that time the 
governing force of Armenia—installed 
shipping containers as temporary shel-
ters for displaced residents while new 
housing complexes were constructed. 

However, only a small percentage of 
the planned housing supply was actu-
ally built when the Soviet Union col-
lapsed in 1991. Further construction 
was ground to a halt while Armenia 
struggled to find its footing as an in-
dependent nation and continued to 
engage in conflict with Azerbaijan over 
the disputed Nagorno-Karabakh re-
gion.

Nearly 30 years after the earthquake, 
many families are still living in these 
shipping containers supplied by the 
Soviet Union. Today, they are “affec-
tionately” known as domiks, Russian for 
“little houses.” There are several dif-
ferent types of domiks, with the most 
common form being shipping contain-
ers with holes cut out for doors and 

windows. Since the shipping containers 
were not capable of housing the entire 
homeless population, many families were 
left to construct their own homes. As a re-
sult, many domiks have been built out of 
the rubble from collapsed buildings.

Close  to 4,000 people are living in domiks 
around Gyumri, where there are several 
different districts clustered around the 
city.2 This project focuses on one district 
located close to the city center that was 
given the government label “District 104.”

“Minimal insulation from 
the winter frost and the 
ever-present mold on the 
ceilings, walls, and floors 
leaves residents especially 
vulnerable to serious 
illness.”

METHODS

Our multi-faceted research approach be-
gan with a week-long series of informal 
interviews and community exploration in 
2016. Through these conversations, the 
team sought to better understand the 
subjective experiences of domik residents 
in District 104 and local aid organizations 
working to help them. We noted that res-
idents were particularly concerned with 
the high rates of serious illnesses - such 
as meningitis, cancer, and pneumonia - 
that plague their communities. Though 
we cannot conclude that the domiks cause 
higher rates of these illnesses, we suspect 
that minimal insulation from the winter 
frost and the ever-present mold on the 
ceilings, walls, and floors leaves residents 
especially vulnerable to serious illness.
This preliminary research allowed us to 

Figure 1. Liana, one of the top musicians in her class and a resident of District 104, received her own 
qanun, a string instrument common in southeastern regions of Europe, thanks to the generosity of 
presentation attendees. 

begin a formal problem definition pro-
cess using the eight capacity factors, 
developed by Professor Garrick Louis 
from the Systems Engineering Depart-
ment at the University of Virginia, to 
systematically understand the needs 
and values of a community.3 The capac-
ity factors include assessment of the 
following:

1. Institutional (policies, programs, pro-
cesses)
2. Human Capital Resources (profes-
sional, skilled/unskilled labor, literacy
3. Technical (operations, maintenance, 
adaptation, supply chain)
4. Financial and Economic (private sec-
tor, budget, asset values)

5. Environmental and Natural Resources
6. Energy Sources
7. Social and Cultural (community, eth-
nicity, women participation)
8. Service (quantity, quality, accessibili-
ty)

For six weeks during the summer of 
2017, the Tuff Armenia team collected 
information on these factors through 
four primary methods: ethnographic 
research based on a semi-structured 
interview guide, photovoice, and photo-
graphic evidence collection, site explo-
ration, and community engagement. 

Interviews
We primarily collected data through an 
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Category Weight (%)

Area: Hectares | Max 15

Distance: km | Min Church 5

Market 7

Nearest clinic 5

School 5

Current site 5

Land Quality 11

Accessibility | Max Number of bus lines 10.5

Pedestrian crossing: 
Plan view
Distance/walkable 
distance

10.5

Environmental impact: Pervious area / total area | Max 10

Preparatory cost: $ | Min 16

IRB-approved study designed to as-
sess the capacity factors. The inter-
view questions ranged from demo-
graphic inquiries about the number 
of people per household to qualitative 
conversations about the ways in which 
residents interact with the surround-
ing community. We conducted these 
semi-structured interviews for over 
30% of the District 104 population by 
speaking to at least one representative 
from 83 households in the district.

With participant permission, we re-
corded these interviews and tran-
scribed the information by sorting 
comments to the most relevant ca-
pacity factor. Through  this format, we 
extracted the most salient features of 
the interviews to be used in building 
solutions.

PhotoVoice and Photographic 
Evidence Collection
We sought to further engage the domik 
community by collecting photographic 
data through photovoice, a co-design 
activity that gave the power of story-
telling through pictures to domik res-

idents. Eleven disposable cameras were 
given to a select group of families that 
had been identified during initial inter-
viewing. The residents were given five 
days to photograph anything that they 
found important in their day-to-day 
lives, whether this was their dilapidated 
living conditions or a multi-generation-
al family gathering. Disposable cameras 
were collected, developed, and analyzed 
for common themes by extracting the 
elements in each photo and extracting 
the most salient features. 

Other forms of photographic evidence 
were collected with resident permis-
sion, including several 360-degree vid-
eos of the domik community. The data 
were assembled for a culminating exhib-
it at the headquarters of our community 
partner (AGBU) in Yerevan, Armenia.
 
Site Exploration
Throughout the data collection process, 
Tuff Armenia team members explored 
District 104 from end to end. This pro-
cess was important in discovering as-
pects that community members may 
have become accustomed to over the 

Figure 2. The most common theme from the photovoice analysis were images depicting a multi-generational 
community and family in District 104. 

Table 1. Salient factors and their associated weights.
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last 30 years or were too embarrassed 
to speak of. All team members took 
notes on their findings and, when ap-
propriate, asked community members 
about their observations using a trans-
lator.

Community Engagement 
Community engagement is perhaps 
the most vital component of our proj-
ect because the information we re-
ceive will be incomplete if residents 
do not trust us. We spent some time 
each day in the community without 
collecting formal data because many 
of the domik residents frequently have 
well-meaning visitors but we were told 
that people rarely come back. Building  
those relationships and showing them 
that we remember who they are and 
the information they’ve shared is vital 
to building a healthy partnership and 
creating sustainable solutions.        

Partnership and Feedback
A community such as District 104 does 
not exist in isolation to its city and 

country. During our six weeks, we met 
with various individuals and organiza-
tions that have been involved in the domik 
community or other development initia-
tives in Armenia. We communicated our 
experiences and its implications within 
Gyumri and Armenia. 

On June 22, 2017, we presented our pre-
liminary findings to a room full of com-
munity partners, Gyumri residents, and 
involved citizens in the auditorium of 
the Armenian General Benevolent Union 
National Office. The event featured a si-
lent auction of images from Santiago Ro-
ca’s Gyumri collection, and the proceeds 
were used to offset education fees for a 
high-achieving classical music student in 
District 104 (Figure 1). Speaking with local 
changemakers aided our understanding 
of the full scope of resources available 
to community members and the project 
moving forward.  

Solution Development: University of 
Virginia Capstone Class
A capstone class of fourth year Civil Engi-

Figure 3. Rendering of Half-a-House design by capstone class.

neering and Materials Science students 
analyzed the data and developed po-
tential housing designs with the help of 
professors from the Civil Engineering 
and Material Science Engineering De-
partments at the University of Virginia. 
The primary objective was that the de-
sign should be safe, comfortable, seis-
mic-resistant structures that promote 
privacy, community connectivity, and 
opportunity for the domik residents. 

The class combined the data collected 
by the Field Team with additional re-
sources from the 
municipality and 
the local com-
munity partner, 
Gyumri Project 
Hope, to select 
several possible 
sites for the new 
housing devel-
opment. They in-
tend to produce 
s h o v e l - r e a d y 
engineering and 
architectural de-
sign plans by the 
end of the Spring 
2018 semester.

OUTCOMES

To select the best alternative, the class 
identified major points of value and 
needs within the community by maxi-
mizing and minimizing the communi-
ty’s most salient needs. Table 1 shows 
the results of this analysis. The associ-
ated weights were derived by how of-
ten that respective category was men-
tioned within the interviews. Table 1 
primarily displays direct answers from 
the questions in the survey, but some 
aspects were given higher weight based  

on the less structured portion of the 
interview. For example, land quality is 
important for maintaining structural-
ly sound buildings, but it is also im-
portant for gardening. The majority of 
domik residents grow food and flow-
ers, which is something we did not 
consider in our initial survey design.  

The photovoice activity proved to 
be vital when designing residential 
structures for the domik residents. 
Analyzing the pictures taken by the 
domik residents revealed that own-

ership, family, and the 
sense of community 
were among the top 
values (Figure 2).

This data was used by 
the capstone class to 
design a “half-a-house 
structure”. The prem-
ise of half-a-house 
is that all essential 
rooms and service 
areas, including the 
kitchen, a bathroom, a 
bedroom, and a stair-
case, are included in 
the first half to be fin-
ished. The remaining 
half of the house can 
be filled in later with 

additional bedrooms, living spaces, or 
workshops, depending on the needs 
and desires of the residents and to 
promote a sense of ownership. A ren-
dering done by the class is shown in 
Figure 3.

The interview responses highlight-
ed the fact that numerous domik 
residents of all ages were willing to 
expand or learn a skill in order to 
receive a form of income. After dis-

“Photovoice...
proved to be vital 
when designing 

residential structures...
Analyzing the pictures 

taken by the domik 
residents revealed 

that ownership, 
family, and the sense 
of community were 

among the top values.”
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cussing with numerous local commu-
nity partners, such as the Armenian 
General Benevolent Union, Home-
land Development Initiative Founda-
tion, World Vision, TUMO, and Shirak 
Center, it was decided to also design 
a community center to host numerous 
workshops, enabling the residents to 
expand a skill and try to improve their 
socio-economic status.

DISCUSSION

Limitations 
During data collection, there were 
several unforeseen factors. Initial-
ly, District 104 was thought to house 
300 families. To achieve a sample size 
of 30%, we planned to interview 100 
households. Yet, after surveying 85 
households, we could not find anyone 
else in the district to interview. The 
interviews were conducted primarily 
on a network basis: at the end of an in-
terview, the translators would inquire 
about another family in the area that 
may be willing to speak with us. Though 
we were initially concerned that this 
would cause bias in the data, we pri-
oritized understanding communities’ 
ties and relationships. After searching 
for remaining domiks in the district, 
we concluded that the initial popula-
tion count was miscommunicated as 
300 households when there were 300 
individuals. This means that our data 
sample is less likely to be skewed be-
cause we surveyed almost the entire 
population of the district. 

Communication was a challenge 
throughout the data collection pro-
cess. Only one of six members on the 
Tuff Armenia team speaks Armenian, 
necessitating the use of an interpreter. 
Often, Tuff Armenia members would 

ask a question, the interpreter would 
translate the question, and the domik res-
ident and the interpreter would proceed 
to have a discussion in Armenian. From 
listening to a translation of the interview 
recordings, the phraseology of the survey 
was not consistent. 

“Building those 
relationships and 
showing  them that we 
remember who they 
are and the information 
they've shared is vital 
to building a healthy 
partnership and 
creating sustainable 
solutions.”

To our surprise, the most sensitive ques-
tions were not those about the past, but 
about the future. The question about 
whether the residents liked the location 
of the land led to difficult discussions 
about how location preference is an ex-
tremely insignificant factor when food 
insecurity and inadequate shelter threat-
en your family every day. Though this 
question and other questions related to 
the future are important for planning and 
design purposes, we removed them from 
the survey out of respect for the resi-
dents’ current mindset.

Several other modifications to the inter-
views were made throughout the data 
collection process as we learned more 
about the district. The biggest additions 
were questions about private donors and 
gardens. We were often asked to sponsor 

children in the domik district to make 
sure that the child could continue to at-
tend school and eat. Though we told the 
families we were unable to fill this role, 
we found the trend interesting and be-
gan to make note of it. There is a mod-
est philanthropic presence in the com-
munity where a few wealthy Armenians 
and Russians hand out cash around the 
holidays and sponsor children. 

The other item we added was in refer-
ence to the household garden. During 
our time in District 104, we were con-
sistently shown these gardens, which 
serve as a point of pride and as a sym-
bol of community. However, our data 
for this question is incomplete because 
it was added halfway through the inter-
view collection process. 

Next Steps
The next steps will be to request a 
topographical survey of the site to more 
accurately design on AutoCAD. Once 
a survey is conducted and the team 
gathers feedback from the commu-
nity on the housing design, site plans 
and construction specifications can be 
produced. A formal request for propos-
al and promotional marketing will be 
conducted to gain positive attention 
for and financial backing of the devel-
opment project. The plan is have shov-
el ready engineering and architectural 
design plans by the end of April to be 
adopted by Gyumri Project Hope or the 
Gyumri Municipality.

CONCLUSION

Creating sustainable change is an ongo-
ing process that will require us to move 
from a leading role to a supporting role 
in this healing process. As outsiders, we 
hope to promote ownership of the fi-
nal design among residents of District 

104 by letting them lead the conver-
sation. The Tuff Armenia Project will 
continue to serve as a mechanism for 
building hope and creating momen-
tum. This process is ultimately one of 
empowerment. It is an effort to fos-
ter the resilience that has survived in 
District 104 for almost three decades 
and channel the positive energy to 
create change.
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