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PREFACE 
 

he Government of the Republic of the Union of Myanmar (GoRUM), the United Nations, and local and 

international non-governmental organizations have been working to recover the lives of the victims of the 

earthquake which struck eastern Shan State on 24th March, 2011 and left more than 3,000 people homeless, 

74 dead and 125 injured.  The earthquake affected 18,000 people from 90 villages. In the 50 most severely 

affected villages, more than 50 per cent of all buildings were either damaged or destroyed. Unlike other 

disasters in Myanmar such as Cyclones Nargis and Giri, the emergency response has been quite effective and 

organized due to efficient cooperation between government ministries, local authorities, UN, INGOs, LNGOs 

and communities. 

An initial, cross-sector assessment was conducted shortly after the quake on April 4th (an interagency effort 

supported by CARE, IFRC/MRCS, and World Vision Myanmar) and concluded that “a more systematic and 

technical assessment of the damage to private and public buildings is urgently required to identify the full extent 

of the damages to housing”1.  The initial assessment recognized not only the need for technical expertise on 

rebuilding and repairing of houses but also for structural evaluation of houses still standing. The present 

assessment & report intends to address these needs as well as to give recommendations on how to “build back 

safer” which is critical in this area so traversed by a major fault line.  

Shelter was identified as the primary need following the earthquake.  At a meeting of the UN Resident 

Coordinator and the Humanitarian Country Team, UN-Habitat was requested to take the lead on shelter 

assessment as per its mandate. The field assessment was carried out from 6th to 11th May 2011 in 17 most 

affected villages around Tarlay sub-township area (East Monglin and West Monglin). Three staff of UN-Habitat 

formed a team with two staff from an external consultancy firm and the team was supported by seven Tachilek 

Township Red Cross volunteers.  The team found several weaknesses in local construction practices which do 

not comply with earthquake resistance requirements. As these buildings are being rebuilt, they must be “Built 

Back Safer/Better” with the DRR elements that can mitigate the risks endemic to the area, as stipulated in this 

assessment & report, so that they will be much more secure against future earthquakes and other hazards.  

The report before you consists of two parts, an engineering structural assessment and a shelter assessment 

report. The latter covers socio-economic aspects and shelter damage caused by the earthquake and gives an 

overview of the situation soon after the quake based on information provided by households and key 

informants. The former is based on an engineering structural assessment of 96 affected shelters that proposes 

five posters on building back safer within earthquake-resistant housing typologies (concrete, brick, bamboo and 

timber). After thorough analysis of the findings, UN-Habitat proposes earthquake-resistant housing guidelines 

that may assist carpenters/masons, local government officials, planners, engineers and NGOs implementing 

shelter programmes in Shan state, to prepare for future earthquakes and tremors.  

One of highest priorities currently is to build back the confidence of individual householders to re-inhabit their 

homes. These families, having been traumatized by the quake, are currently residing in makeshift temporary 

shelters on the sites of their homes, and fear moving back into their houses due to the possibility of collapse in 

the event of future earthquakes. Dissemination of the assessment results coupled with advocacy and public 

information on how to retrofit and make homes resilient will be the essential for restoring the confidence of 

earthquake-affected families, for making communities resilient and for achievement of full, sustainable shelter 

recovery. 

                                                                 

1
 Joint Assessment on Earthquake in Shan State, Myanmar (CARE) 4th Aprill, 2011.  
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These guidelines are part of a broader DRR program, the UN-Habitat Disaster Response and Preparedness – 

Coastal Communities and Urban Risk Programme (DRP-CURB) which is supported by the Government of 

Norway. The overall aim DRP-CURB is to enhance human safety and security, including that of community and 

urban assets, by raising the awareness of urban and coastal communities about mitigation measures that can be 

taken in areas prone to earthquakes, fires, cyclones, storm surges and flooding.  The guidelines in the Shan state 

assessment and report contribute to the DRP-CURB objectives of providing technical assessment of shelters’ 

disaster resilience, of capacity development of local artisans on disaster resistant construction practices, and of 

public education/awareness.   

For their contributions to this assessment and report, UN-Habitat wishes to thank the Saw Htwe Zaw & 

Associates Co., Ltd, Myanmar Survey Research (MSR), the Myanmar Red Cross Society (MRCS) and the 

Government of Norway.   

 

 

 

UN-Habitat, Myanmar 
1st August, 2011 
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1. Background 

1.1 The Tarlay Earthquake 

 magnitude 6.8 earthquake struck eastern Myanmar, 
near the golden triangle area, bordering between 

Myanmar, Thailand and Laos, at a depth of 10 km, at 20:25 
local time (13:55 UTC) on Thursday, March 24th, 2011. The 
epicenter was in the southern part of Shan State at the 
following coordinates: 20.705°N, 99.949°E. 

Six large aftershocks have been reported within a couple of 
days after the main shock. A number of small shocks were still 
felt during the time of survey - after 45 days from the main 
shock. Although many ground fractures and large ground 
deformations were reported, there were no serious landslide 
events in the earthquake affected area. Since the local terrain 
is rough and mountainous, the risk of landslides remains high.  

According to initial information and report, villages in Tarlay 
Sub -Township, including Mong Lin (West), Mong Lin (East) 
and Naryaung Village Tracts, are among the most affected, 
with significant infrastructure damage. 

 

1.2  Geological Setting 

Myanmar is an earthquake prone country. Earthquakes in 
Myanmar occurr on an active fault that is part of a broad zone 
of deformation resulting from the collision of the Indian 
subcontinent with the Eurasian landmass. 

Side-to-side motion along two major earthquake faults in 
north-south direction, the Sagaing Fault in Myanmar and the 
Red River fault in Vietnam and Yunnan (Figure 1), the Earth's 
crust is broken into a series of blocks that are slowly rotating 
clockwise as a result creating several secondary faults in 
between in east-west direction including the Nan Ma fault on 
which the Tarlay earthquake occurred. The most affected 
villages in Tarlay Sub-township are exactly along the Nam Ma 
fault line valley. 

 

A 

Map 1 Nan Ma fault between Sagaing fault and Red River fault 

Map 2  Nam Ma fault across the epicenter 

Fig. 1 Population distribution in Tachileik  



 

6 

Shan
70%

Laru
12%

Aka
13%

Other
5%

146

116

46

10

48

0 100 200

Kya Ku Ni

Tar Lay

Nar Yaung

Mong Lin (East)

Mong Lin (West)

1.3 Geographical Background 

Tachileik, the Tarlay earthquake affected township, is located 
in Southern part of Eastern Shan State and 1,285 feet above 
sea level. It is a topographically mixed area of hills (75%) and 
plains (25%) and the majority of rural villages (55%) are 
located in plains. The total population in Tachileik is 122,222 
of which 28,105 (23%) is urban and the remaining  94,117 
village tracts.  

is 78 per square mile. The major ethnic group is Shan (70%); 
but there are also Akha (13%), Lahu (12%) and other ethnic 
groups (5%) include Kachin, Palaung, Wa and Bamar. Shan 
and Thai languages are the main dialects in this area and 
almost all of the population use Thai Baht as the main 
currency.  

Most of the villages have 24 hour electricity supplied by either 
mini-hydro or connections to neighboring countries. 

 

1.4 Aftermath of the Earthquake 

The local people are steadily returning to normal life. Unlike 
other disasters in Myanmar such as Cyclones Nargis and Giri, 
the situation is quite organized and not much desperation is 
seen in the rural areas. The emergency response seems to be 
effective and organized due to efficient cooperation between 
government ministries, local authorities, INGOs, NGOs and 
communities. 

Initial findings of the rapid assessment indicate that at least 
18,000 people residing in 90 villages have been moderately or 
severely affected. In the 50 most severely affected villages, 
more than 50 per cent of all buildings have either been 
damaged or destroyed. In the 40 remaining villages, more 
than 30 per cent of all buildings have been damaged or The 
latest official number of casualties currently stands at 75 
deaths and 110  injuries. According to 8th April data, the local 
authorities in Tarlay have estimated that 986 houses were 
damaged. Among them 333 were totally collapsed, 142 were 
partially collapsed, 295 had cracked walls and 216 were tilted. 
The  Myanmar Red Cross Society (MRCS) reports 4,424 
people are homeless. 

Out of collapsed and severely damaged buildings, a total of 
366 new timber houses are being constructed by government 
arrangement. The drawings and bill of quantity for the new 
timber houses are attached in the Annex A1 – A2. 

According to Mong Lin (West) data, damaged buildings were 
mostly made of timber (89 houses, 59%) followed by brick 
noggin buildings (48 houses, 32%) and bamboo buildings (14 
houses, 9%).  

Photo 1 Emergency response activities coordinated among 

government ministries, local authorities, INGOs, NGOs and 

local communities 

Fig. 2 Ethnic Distrbution in Tachileik 

Fig. 3 Government Rebuilding Plan (number of houses) 
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2. Earthquake Damage Assessment  

The field assessments were carried out from 6th to 11th May 
2011 at the most affected villages around Tarlay city.  

 

2..1 Methodology 

The earthquake damage assessment was done in two parts:  
engineering assessment and social data assessment.  

The purpose of engineering assessment is to assess 
traditional construction methods and damages due to the 
earthquake.  

 

2.2 Objectives  

 To understand the extent of shelter damages caused by 
the earthquake. 

 To assess local practices,identify weaknesses and ways 
of improving. 

 To propose Detailed designs for new shelters with DRR 
features. 

 To propose appropriate retrofitting measures for existing 
buildings and structures in all contexts (urban/peri/rural) 

The following tests and measurements were carried out in the 
engineering assessment: 

 Major grid systems of  buildings were identified, 
measured and recorded. The gross area and living area 
were recorded separately by hatching in the sketch plan. 

 Materials and systems of each building component were 
identified and their extent of damage was recorded. 

 For concrete members and masonry walls, none-
destructive tests were carried out by rebound hammer in 
order to estimate the residual compressive strength of the 
structures. 

 In the case of timber buildings, the hardness of the timber 
members were quickly estimated by striking a 1.5” nail 
and measuring the depth of penetration per strike. 

 The inclination of the main structural members were also 
recorded.  

 Public buildings such as Monasteries and churches were 
also assessed. Data from a total of 96 engineering 
assessments were collected during the field survey.  

Social assessment was conducted and analyzed by UN-
Habitat and is reported separately. During the survey period, 
about 20 key informant data sets and 60 household data sets 
were collected. Samples of the assessment questionnaires 
are attached in Annex B. 

Bamboo, 16, 
17%

Timber, 11, 
11%

Brick, 18, 
19%

Concrete, 
42, 44%

Mixed, 9, 9%

Fig. 5 Distribution of Building Types 

Fig. 4 Number of Houses per Type of Damage 

Fig. 6 Damages per Building Type in Mong Lin (West) 
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2.3 Data Analysis 

Since this field assessment survey was carried out after 45 
days from the main shock, most of the severely damaged 
buildings (which were beyond repair) and most of the buildings 
with minor damage (which were simple and easy to repair) 
were repaired or being repaired at the time of the field survey. 

Basically, building types can be classified into five categories:  
reinforced concrete, brick, timber, bamboo and mixed.  

Among the 96 collected engineering assessment data sets, 
the majority (44%) were reinforced concrete buildings, 
followed by brick (19%), bamboo (17%), yimber (11%) and 
mixed (9%).  

The distribution of building types also a reflection  of ethnicity 
and income level. In Shan villages (a relatively wealthy ethnic 
group), the majority of buildings were made of timber and 
reinforced concrete. In Akha and Larhu villages, most of the 
houses are made of timber and bamboo. 

In general, timber and bamboo buildings are either one story 
or elevated floor buildings. The concrete buildings and mixed 
buildings are normally larger in size. Two story buildings with a 
shop on the ground floor are quite common for concrete and 
mixed building types. 

 

2.4 Damage Rating 

First a damage rating was determined  for each individual 
component of a building. Then the overall damage rating of 
the building was calculated based on their components’ 
damage rating factoring in the relative importance/weight of 
each component.  

Damages of the building components were rated as follows:  

 Rating 1- No Damage: No damage or very little non-
structural damage. 

 Rating 2 - Minor Damage: Small damage, easy and 
not costly to repair; no immediate danger for occupants. 

 Rating 3 - Major Damage: Significant damage, costly 
and not easy to repair; dangerous for occupants.  

 Rating 4 - Severe Damage: Serious damage, beyond 
repair, needing replacement; very dangerous for 
occupants. 

 Rating 5 - Collapsed: already collapsed or needing to 
be demolished. 

The importance of each building component is weighted 
according to its structural significance and safety.  

All the rating results are then divided by the average 
vulnerability rating in order to get a unity value (1) at the 
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Fig. 7 Average Damage Rating per Building Component  

Fig. 9 Average Vulnerability per Building Component  

Fig. 8 Importance Weight per Building Component  
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average vulnerability rate. As a result, values less than 1 are 
less vulnerable and values more than 1 are more vulnerable. 

According to the results, timber buildings are most 
vulnerable followed by concrete and brick building types.  

Instability rating is calculated by the ratio of inclination of each 
building type and overall average inclination value. 

It shall be noted that the results may have some influences 
by the time of assessment which is 45 days after the main 
shock and most of the severely damaged and collapsed 
buildings have already been cleared out. If the assessment is 
done immediately after the earthquake, more structural 
components will be damaged. In this case, as assessments 
were done more on damaged building rather than collapsed 
building, most damaged part of the building were walls 
followed by columns, beams and floors.  

 

2.5 Other Tests and Measurements 

In order to estimate the strength of the concrete members, 
brick wall and base piers, NDT test with rebound tests were 
carried out. Average strength of columns was 33.8 MPa. 

The average penetration of 1.5” nail per each strike was 1.8 
mm. 

The average inclination was 1.8%. The most inclined building 
type was timber buildings followed by bamboo buildings. 
Concrete and brick building more uniformed and better in 
alignment and verticality. 

 

3. Building Types  

In general, buildings in the earthquake affected area can be 
classified as either concrete, brick, timber or bamboo 
buildings. There are also some mixed building types where 
more than one type of construction is used in a single building.  

 

3.1 Disaster Risk Reduction (DRR) Requirements 

As prevention is always better than cure, implementing DRR 
features during construction can avoid expensive loss and 
casualties when natural disaster strikes.  

There are three simple structural DRR principles which are 
relevant to the lateral forces induced during natural disasters 
such as storms and earthquakes.  

1. Anchorage: The structure must me firmly anchored to 
the ground to prevent overturning and collapse. 

2. Bracing: The structure must be braced properly on 
both sides  to prevent excessive sway. In general, 
larger deformations are always associated with larger 
inertial forces. 
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Fig. 12 Average Inclination (mm) per Building Type   

Fig. 11 Average Nail Penetration (mm) per Building Type  

Fig. 10 Average Rebouns Test Results (MPa)   
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3. Continuity: Each building component must be 
strongly connected at the joints so that forces can 
transfer from one member to another smoothly 
avoiding stress concentrations. 

During the survey, many DRR deficiencies  in many buildings 
were observed. In most cases, those DRR principles are 
simple and easy to apply without significant additional costs. 

 

3.2 Concrete Building 

In this category, building frames were made of reinforced 
concrete and walling was made of either clay brick or concrete 
block. Concrete buildings are quite popular in Shan villages, 
who are wealthier than the other ethnic people in the area. As 
the local economy is developing progressively, there will be 
more tendencies and attractiveness towards modern 
reinforced concrete building type in those areas. However, 
being in remote areas, proper construction practice and 
construction skill were not achieved satisfactorily in most of 
the buildings.  

According to average vulnerability ratings, columns, walls and 
footings are the most vulnerable components in concrete 
buildings. As they are the critical components of a building, it 
is clear that there are urgent needs for technical education 
and skill training for proper reinforced concrete construction 
methods.   

There are stability issues to be improved such as avoiding 
cantilever columns without roof beam framing, avoiding very 
long columns specially in monasteries and avoiding soft story 
with large openings at the ground level, etc. 

In many cases these unsafe local/traditional building practices 
are still being applied in the rebuilding activities. On the other 
hand, it shall be noted that some of the properly constructed, 
reinforced concrete, quality buildings (even those with small 
reinforcing steel rods) can withstands 6.8 scale earthquake 
forces without any serious problems.  

Therefore, proper application of reinforced concrete 
construction techniques is crucial for achieving disaster- 
resistance. 

 

3.2.1 Local Practice  

During survey, two buildings under construction at the time of 
earthquake and abandoned after the earthquake due to 
severe damages were assessed. Some valuable information 
on local reinforced concrete construction practices were learnt 
from those sites. The main weaknesses in traditional 
reinforced concrete practices are- 

1. Concrete member sizes are quite small. This may be 
the result of influences from Thailand where the metric 
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system is used instead of the imperial system which is 
used in mainland Myanmar. 

2. Main reinforcing steel rods are too small. 

3. Proper concrete mix was not used. The concrete 
strengths are not consistent. 

4. Joints are too weak. Proper detailing and anchorage 
are necessary. 

5. Connections between walls and columns are weak. 

In most cases, the foundations of the reinforced concrete 
buildings performed well. However, proper foundation 
construction techniques still need to be initiated. In a new 
reinforced concrete construction, we have witnessed that 
unclean sand was used in foundation work.  On another 
occasion, we witnessed careless casting of foundation work.  

Since small reinforcement bars were used in the main 
columns and beams, some building joints yielded during the 
earthquake and the movement-resisting capacity of the joints 
was greatly reduced.  As a result, there were several 
complaints from home owners that cracks were slowly getting 
wider and wider. In such case, comprehensive structural 
improvement of the joints is necessary for the sake of 
occupants’ safety.  

 

3.2.2 Suggested Improvements 

1. In general, local reinforced concrete member sizes are 
small, especially in tall columns and long span beams.  

2. Concrete buildings with weak lateral stability due to 
soft stories, long columns and columns without roof 
beams shall be avoided.  

3. The main reinforcements are also substantially small. 

4. Stirrup spacing is too wide.  

5. The stirrup hooks shall be terminated with 135 degree 
bends. 

6. Joint and lapping detailing and practice shall be 
improved. 

7. Technical training is crucial. 

 

3.3 Brick Building 

Brick buildings can be classified further into three categories:  
brick noggin, brick pier and reinforced brick masonry.  

Basically, two types of bricks are used in wall construction- 
clay brick and concrete block. Concrete blocks are a cheaper 
alternative and can be produced locally. However, the width of 
the concrete blocks is only 2.75”. Therefore, those block walls 
are not stable by themselves and it is difficult and costly to 
make them stronger.  
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Fig. 13 Average Vulnerability of Concrete Building   

Photo 3 Small reinforcing steels were used in both columns 

and beams 

Photo 2 Collapsed RC building due to soft story effect 
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The most vulnerable components of brick buildings are the 
columns, footings and walls according to the assessment 
data. In brick noggin buildings, collapse of brick walls is quite 
mostly due to weak wall construction practices. 

 

3.3.1 Local Practice 

Brick noggin buildings are made of timber frames and walls 
are filled with bricks. Brick noggin buildings were quite popular 
during the colonial period and are still constructed widely 
throughout the country. 

Brick pier buildings are made of brick posts which are, 
normally, unreinforced piers. During the survey, only 2 such 
buildings (2% of total) were indentified. This type of building is 
structurally very weak and quite vulnerable to earthquake 
forces.  

Reinforced Brick Masonry: Made of brick walls with steel 
reinforcement in between. In India and Pakistan, reinforced 
brick buildings are quite popular and can be earthquake 
resistant if properly constructed. There are no reinforced brick 
masonry buildings in this area. However, the good practice of 
reinforced brick masonry construction can be applied to 
improving current unreinforced brick pier construction 
methods. 

 

3.3.2 Weaknesses 

Brick buildings are very much vulnerable to earthquakes due 
to their heavy mass which generates larger lateral forces. The 
major weakness of brick buildings are weak connection 
between the walls and posts. They are particularly vulnerable 
to out-of-plain forces. 

In brick noggin buildings, due to the combination of two 
different materials - timber post and brick wall; strong 
connections are quite difficult to make unless strict 
construction rules are followed.  

In brick pier buildings, due to abrupt changes in stiffness, the 
edges of the walls become the weakest points of the structure 
and cracks can easily be developed at the time of an 
earthquake. If the walls and piers are not properly reinforced, 
the walls will fall down easily. 

In some cases, block walls were constructed separately within 
the building frame, just as an enclosure for the living area. 
Since there is little or no connection between the main frame 
and blocks, the structure is very weak  

 

3.3.3 Suggested Improvements 

1. Proper connections using steel brackets and wire 
mesh shall be used to form connections between  
timber post and brick wall. 
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Fig. 14 Average Vulnerability of Brick Building   

Photo 4 Severely damaged RC building 

Photo 5 Collapsed wall of a brick building 
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2. Thicker concrete blocks alternatives shall be used 
and some modification shall be made to the  moulds 
so that reinforcing steel can be inserted properly.  

3. Unreinforced brick pier buildings shall be reinforced 
using principles of reinforced brick masonry 
construction. 

4. Interlocking cement blocks (ICB), which were 
introduced in Nargis recovery projects, can be 
another valid option. The local lateritic soil and stone 
dust can produce strong ICBs at a reasonable price. 

5. Technical training is crucial. 

 

3.4 Timber Building 

3.4.1 Local Practice 

In this type, the main frame is made of timber members. The 
walling and flooring are made of either timber or bamboo 
pieces. This was the most popular building type before 
reinforced concrete buildings were introduced to the area in 
recent decades.  

Some interesting observartions can be made regarding local 
building practice. Traditionally, timber column posts are 
isolated from the ground to prevent termite attack and 
moisture related decaying. Post are normally rested freely on 
the foundation pier made of either brick or concrete or stone. 
In other words, the posts are not embedded nor anchored to 
the foundation pier. 

Timber buildings are the most vulnerable building type in this 
area. The columns and footings are the most vulnerable 
building components, for the reason stated above. It is also 
highest in lateral instability due to lack of lateral bracing. In 
general, there is no bracing in timber buildings, just like in 
other parts of Myanmar.  

 

3.4.2 Weaknesses 

In fact, timber buildings are light-weight structures and should 
perform well during earthquakes. However, in this case, large 
numbers of timber buildings were collapsed due to a 
fundamental flaw in the traditional foundation practice. During 
the earthquake, the timber posts bounced off the foundation 
pier and the whole vertical supporting system collapse 
instantly.  

Another major defect of local timber construction practice is 
lack of bracing. Bracings are an essential structural 
component of timber buildings since joints of timber buildings 
are not rigid in general. Without cross bracing and diagonal 
bracing, timber buildings can easily be tilted.  

In old days, clay shingles were used for roofing. Those heavy 
clay shingles generate more seismic forces. Most of the old 

Photo 6 Brick noggin church building in Par Khar 2 village 

Photo 7 Damaged brick noggin school building 

Photo 8  Weak wall to timber frame connection. Concrete 

block walls are weaker than clay brick wall. 
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timber buildings collapsed due to the fatal combination of 
isolated foundation piers, lack of bracings and heavy clay 
shingle roofs. 

 

3.4.3 Proposed Improvements 

1. The timber posts shall be anchored strongly to the 
foundation pier with steel brackets. 

2. Lateral bracing shall be made in both X and Y 
directions. 

3. Heavy clay shingle roofing shall be avoided 
whenever possible. 

4. Technical training is crucial. 

 

3.5 Bamboo Buildings 

In remote Akha village, Par Kar 2, the whole village is made of 
bamboo buildings except one recently built church which is a 
brick noggin building. Bamboo buildings are the only option for 
this low-income community.  

Fortunately, bamboo buildings are very good at resisting 
earthquake forces due to their lightness and flexibility. 
Therefore, in spite of being close to the epicenter, there were 
very little damage in those villages.  

Most of the vulnerability ratings for the  components of 
bamboo buildings are below average values. Therefore, they 
clearly perform better than other building types. However, the 
high instability rating shows the need for lateral stability 
improvements. 

 

3.5.1 Local Practice 

The building foundation practices are different among the local 
ethnic groups. In Shan villages, the main posts are erected on 
the foundation pier without any physical connection. In Akha 
villages, the main posts are embedded firmly into the ground. 
In consequences, many bamboo and timber buildings in Shan 
villages were collapsed but there were very few damages in 
similar buildings in Akha villages due to differences in the 
foundation system. 

Posts and beams can be either timber or strong bamboo 
pieces. In most cases, the roof structure is made of bamboo 
truss and tied strongly with natural fiber rope.  

 

3.5.2 Weaknesses 

Structurally, bamboo buildings perform well during 
earthquake. Therefore, there is not much reason for 
intervention in the local construction practice except in the 
case offoundation separation used in Shan villages.  

Photo 9 UN-HABITAT's Earthquake resistant Interlocking 

Cement Block model house in Pyapon 

Photo 10 A collapsed timber building 
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Most of the bamboo buildings are made of low cost materials, 
and in many cases, they were built clumsily. Therefore, to 
ensure disaster resistance in the future, the local builders shall 
be encouraged to use neat and tidy construction methods 
wherever possible. 

 

3.5.3 Proposed Improvements 

1. In Shan villages, the post shall be anchored properly 
to the underlying foundation pier with iron brackets. 

2. Lateral bracing shall be made in both X and Y 
directions. 

3. Local builders shall be educated in neat and tidy 
construction techniques. 

 

3.6 Mixed Buildings 

Mixed buildings are two or more stories. In general, lighter 
construction is used for the upper story. Normally, ground 
floors are used for commercial purposes such as stores, 
shops, and restaurants. 

Since lighter structures are used in upper floors, mixed 
buildings are relatively more stable. 

The weaknesses and recommendations for  mixed buildings 
are the same as for the individual building types. 

 

3.7 Public Buildings 

Public buildings were also assessed during the survey not 
only to get information on damaged pattern but also to learn 
possibilities of using those public building effectively during 
time disaster. 

In general, most of the public buildings were made of 
reinforced concrete or brick noggin. Normally, those public 
buildings are used for religious and educational purposes, and 
those public buildings are the best buildings in the community. 

Planning wise, the public buildings meet most of the 
requirements for disaster shelters. However, structural 
assessment found that almost all the public buildings surveyed 
were not strong enough to use as safe shelters and most of 
them were severely damaged due to the earthquake. 
Therefore, retrofitting of public buildings will be another major 
issue if safe shelters for those villages are to be built. 

 

4. Conclusion 

There are several weaknesses in local construction practice 
which do not comply with earthquake resistance requirements. 
As several buildings are now being built back, those buildings 
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Photo 11 Seriously deformed timber building recorded 

during assessment survey  

Photo12 A typical timber building with heavy clay shingle 

roof 
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must be “Built Back Better” in a proper way so that those 
building shall be secure against future disasters. 

Each household shall have at least one strong room so that it 
can be used as a shelter for the inhabitants.  

The assessment and the findings can be summarized as 
follow. 

 Timber, brick and concrete buildings are the most 
vulnerable buildings in this study. 

 Each household shall have at least one strong room 
so that it can be used as a shelter for the inhabitants.  

 Training for local contractors and builders is crucial in 
order to build DRR-compliant buildings. 

 In traditional practice, timber posts of the timber 
buildings are just resting freely on the foundation pier 
which is a very dangerous practice. All posts of the 
timber buildings must be secured firmly to the 
foundation below. 

 Usually, there are no bracings in traditional timber 
and bamboo buildings. Bracings are the essential 
structural element to resist lateral forces such as 
earthquake forces and wind forces. Therefore, 
bracings must be added to timber and bamboo 
buildings. 

 There are several mistakes in the local practice of 
reinforced concrete building construction.  

 The minimum size of main reinforcement bars for 
beams and columns must be ½” diameter steel. 

 The minimum size of beams and columns must be 9” 

 The maximum spacing of stirrups must be 6” c/c 

 The stirrup must be ended with 135° band. 

 The minimum overlapping of main steel bars must be 
40 times the steel diameter or 12 inches whichever is 
larger. 

 The sand and gravel must be clean and free from 
debris. 
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Photo 13 Mixed building. Ground floor brick structure 

supporting the timber upper strucure. 

 

Photo 14 Long columns damaged at the bases and joints 

 



 

 
 

17 

ANNEX A1: Drawings of  government provided timber house   
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ANNEX A2: Bill of Quantity  of Government Provided Timber House 
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ANNEX B: Sample of Engineering Assessment Questionnaire 

ENGINEERING QUESTIONNAIRE 

Sheet ID: Photo ID: Date: 
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 ANNEX C: Planning Earthquake Resistant Buildings (Poster) 
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ANNEX D: Building Back Safer, Concrete Shelter (Poster) 
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 ANNEX E: Building Back Safer, Brick Shelter (Poster) 
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ANNEX F: Building Back Safer, Timber Shelter (Poster) 
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ANNEX G: Building Back Safer, Concrete Shelter (Poster) 
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PART 2 
 
 

          SHELTER ASSESSMENT REPORT 

           

           

 

 

Executive Summary 

This survey was conducted two months after the earthquake in the Tarlay area of Shan State.  Survey covered 17 

villages, where 95 household interviews and 17 key informant interviews were conducted.  The findings are 
presented in this report. 

Household respondents reported that 36% of the households’ houses were completely destroyed, while 29% were 
only partially damaged, 28% slightly damaged and 7% not damaged.  

The majority of the populations are Shan and their main livelihood is agriculture.  About 40% residents consider 
themselves as the poor and the poorest people. 

Before the earthquake, the majority of dwellings were timber houses (52%), followed by brick houses (17%), concrete 
houses (15%), and bamboo houses (11%).  After the earthquake, 67% of the population had to live in bamboo 
houses, many of which will not last till the end of this rainy season. 

The people received support— particularly tarpaulins, household kit, tool kit, shelter kit, and building materials — 
from NGOs, the government, and private companies. However, until the date of the survey, 47% of houses were not 
repaired or rebuilt at all, while 35% of the houses were partially repaired or rebuilt. 

Amongst the people who have not yet fully repaired or rebuilt the houses, about half of them responded that they 
could only make improvements to the temporary repairs in the next two months without external support, while 
another half said that nothing could be done.  Very few people said that they could complete building or repairing the 
houses without external support in the next two months.  The reasons for inability to repair or rebuild the houses are 
mainly because of the lack of cash and materials.   

Respondents reported that they needed shelter the most, followed by food, livelihood, and health support.  
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1. Introduction 

On 24 March 2011, at 8.30 pm local time, an earthquake with the magnitude of 6.8 on the Richter scale struck 
eastern Shan State of Myanmar. The epicenter was located around 47 Kms from Tachilek Township, which lies on 
the Thai-Myanmar border. Altogether 18,000 people from 90 villages were affected by this earthquake. In terms of 
public buildings and infrastructure, the earthquake caused damage to 5 health centres, 12 bridges and roads, 26 
schools and 63 religious buildings. According to a joint assessment conducted by 18 organizations, 44% of the 
houses in the most affected areas were either totally collapsed or became inhabitable. In Tarlay sub-township alone, 
the most affected urban area, 224 houses, 11 monasteries, 11 public buildings and the hospital were either 
destroyed or damaged.1   

 

Shelter assessment team 

UN-HABITAT sent a five-member team on 5 May to Tachilek to conduct a damage assessment on houses hit by the 
earthquake at Tarlay sub-township area. The team comprised three staffs from UN-HABITAT and two staffs from SA 
Engineering Construction Consulting Firm.  

 

Area coverage and methodology 

The assessment covered three wards at Tarlay sub-township and 17 villages in East Monglin and West Monglin 
village-tracts as well as the Naryawng village-tract. The survey used household questionnaires, key informant 
questionnaires, and questions on engineering aspects of houses. The assessment went on for six days from the 5th 
to 10th of May.  

There were 17 key informant filled-out questionnaires and 95 household questionnaires. There were also 96 filled-out 
questionnaires on engineering structure. Red Cross volunteers interviewed owners of the houses selected by one of 
the engineers on the assessment team. Seven Red Cross volunteers were mobilized for six days for the assessment. 
Two of them helped the three engineers of the team making the engineering survey and the other five collected KI 
and household data.   

The assessment team received full cooperation from Tachilek Township Red Cross volunteers.  The DM officer from 
Myanmar Red Cross Society at Nay Pyi Taw also cooperated fully in the assessment.  

 

2. Geo-Demographic Information 

Number of households in villages 

The number of households per village/ward ranges between 13 and 180.  The average number is 56. 

 
Number of household members in a household 

Average number of household members per household is 4.5.  The minimum is 1 person and the maximum is 9 
people. 

 

Ethnicity and religion 

The majority of the populations are Shan, living together with Ahka and Lar Huu, which are minority groups within 
Shan State.  As for the religion, a majority of people are Buddhists while some are Christians and Muslims. 

 

 

 

                                                
1 Report on “Shan State Earthquake Response Proposal” World Vision, April 8, 2011 
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Major means of livelihood 

Agriculture is the main livelihood.  Household survey reported that 80% of the income earners are in agriculture.  
Other livelihoods are horticulture and livestock breeding. Some are patty sellers and casual labour.  According to 
household survey, 22% of those income earners are female. 

 
Socio-economic status (as defined by the respondent) 

Key informants reported that 27% of populations are poor and vulnerable.  They think that 71% of populations are 
middle class and only about 1.5 % of them are rich. 

A similar pattern was reported by the household survey.  Of the 95 households surveyed, 39 respondents described 
themselves as being poor or very poor in the community while 52 and 4 respondents considers themselves to be 
middle class and rich in their respective communities.  
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3. Shelter Conditions 
3.1 Main Materials Used in House Before and After the Earthquake    

 

B= Before earthquake; A= After earthquake 

    
Tarlay wards Mong Lin (East) Mong Lin (West) Nar Yawng Total houses 

B A B A B A B A B A 

Total houses 33 30 12 11 34 28 15 15 94 84 

Bamboo house 3% 73% 0% 55% 15% 61% 27% 73% 11% 67% 

Timber house 48% 10% 33% 18% 59% 29% 60% 27% 52% 20% 

Brick house 18% 7% 33% 9% 15% 4% 7% 0% 17% 5% 

RC 3% 3% 8% 0% 6% 7% 7% 0% 5% 4% 

Concrete House 27% 3% 25% 9% 6% 0% 0% 0% 15% 2% 

Make Shaft Hut 0% 3% 0% 9% 0% 0% 0% 0% 0% 2% 

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

 

Before the earthquake, the majority of dwellings (52%) were timber houses, followed by brick (17%), concrete (15%), 
and bamboo (11%). After the earthquake, 65% of the timber houses, 75% of brick houses and 86% of the concrete 
houses were replaced by bamboo houses, with a significant increase in the total number of bamboo houses 
amounted to 59% out of 95 houses.  The majority of the bamboo houses are temporarily built and those living in 
bamboo houses intend to build permanent dwellings. 

11%

52%

17%

5%

15%

67%

20%

5% 4% 2% 2%

Bamboo house Timber house Brick house RC Concrete House Make Shaft Hut

Before Earthquake After Earthquake

Fig. 1 Main materials used in houses before and after earthquake 
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 3.2 Main Material of Roof 

 

Before Earthquake After Earthquake 

Count 
Total Houses 

Percent 
Count 

Total Houses 
Percent 

Thatch 18 19% 41 48% 

Sticks and thatch 
  

3 4% 

Bamboo and palm leaves 
  

1 1% 

CGI 33 35% 22 26% 

Tarpaulin/polytarp 
  

8 9% 

Solid wood 
  

1 1% 

Tiles 29 31% 5 6% 

Shingles 2 2% 1 1% 

Asbestos 11 12% 2 2% 

Plastic sheeting 1 1% 1 1% 

Total houses 94 100% 85 100% 

 

Before the earthquake, the most common type of materials used for roofing were CGI sheets and tiles, accounted for 
35% and 31% respectively of total houses surveyed.  Other common types were thatch 19%, and asbestos 12%.  
According to the reports from 85 respondents, after the earthquake, the use of thatch as a material for roofing 
significantly increased to 52%, followed by a slight decrease in the use of CGI 26%, tarpaulin 9%, a sharp decrease 
in the use of tiles 6%  contrasting the previous usage patterns. 

  

 3.3 Main Material of Wall    

 

Before Earthquake After Earthquake 

Count 
Total Houses 

Percent 
Count 

Total Houses 
Percent 

Sticks and thatch 13 14% 16 19% 

Bamboo 15 16% 30 36% 

Bamboo and palm leaves 2 2% 3 4% 

Tarpaulin/Polytarp 1 1% 12 14% 

Mud/wattle and daub 
 

0% 1 1% 

Wood 32 34% 11 13% 

Brick/blocks/concrete 30 32% 9 11% 

Tin/Zinc 
 

0% 1 1% 

Palm 
 

0% 1 1% 

Total houses 93 100% 84 100% 

 

Wood and bricks, 34% and 32% respectively of the total 93 houses, were the most popular types for wall construction 
before the earthquake.  But after the earthquake, majority of the people used bamboo, 36% of total 84 houses, 19% 
sticks and thatch, 14% tarpaulin, 13% wood and 11% brick for walls of their houses which highlights a noticeable 
decrease in the use of wood and brick. 
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 3.4 Main Material of Floor 

 

Before Earthquake After Earthquake 

Count 
Total Houses 

Percent 
Count 

Total Houses 
Percent 

Bamboo 15 16% 44 52% 

Wood 51 54% 19 22% 

Brick 1 1% 
 

0% 

Parquet 1 1% 
 

0% 

Tile 1 1% 1 1% 

Concrete 26 27% 8 9% 

Clay/earthen floor 
  

13 15% 

Total houses 95 100% 85 100% 

 

Comparing the main materials used for floor before and after the earthquake, the survey data shows that it was wood 
which was previously used in the majority houses accounted for 54% of the total 95 houses, while after the 
earthquake, it was bamboo mostly used in several houses accounted for 52% of the total 85 houses. 

 

 3.5 Main Structure of Foundation 

 

Before Earthquake After Earthquake 

Count 
Total Houses 

Percent 
Count 

Total Houses 
Percent 

Stone 23 24% 7 9% 

Wood 26 27% 35 44% 

Brick 12 13% 3 4% 

Concrete 32 34% 8 10% 

Bamboo 1 1% 21 26% 

Ground 1 1% 6 8% 

Total houses 95 100% 80 100% 

 
Concrete was used as main structure of foundation in 35% of the total houses before the earthquake, followed by 
stone and wood accounted for 24% and 27% respectively.  After the earthquake, the majority of the houses, 44% of 
total 80 houses surveyed, were built with wood as the main structure of foundation, and 26% with bamboo. 

 
 
 3.6 Main Structure of Column                     

 

Before Earthquake After Earthquake 

Count 
Total Houses 

Percent 
Count 

Total Houses 
Percent 

Wood 65 69% 49 58% 

Brick 8 9% 3 4% 

RC 21 22% 4 5% 

Bamboo 
  

28 33% 

Total houses 94 100% 84 100% 

 

Wood column (69%) were mostly found before the earthquake followed by RC and brick accounted for 22% and 9% 
of the total houses respectively.  After the earthquake there was a slight decrease in the use of wood column 
accounted for 58%, with a sharp decrease in the use of RC column, 5%.  Although bamboo column was not used in 
all previous houses, it was largely used after the earthquake in 33% of the total 84 houses surveyed. 
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 3.7 Main Structure of Beam 

 

Before Earthquake After Earthquake 

Count 
Total Houses 

Percent 
Count 

Total Houses 
Percent 

Wood 87 95% 49 63% 

Brick 1 1% 1 1% 

RC 2 2% 
 

0% 

Ground 2 2% 1 1% 

Bamboo 
 

0% 27 35% 

Total 92 100% 78 100% 

 

The main structure of beam in almost all houses, 95% of the total 92 houses, were built by wood before the 
earthquake, while the usage of wood as a main structure of beam slightly decreased to 63% of the total 78 houses.  
Previously, bamboo was not used as the main structure of beam, but after the earthquake, it was used in 35% of total 
78 houses as main structure of beam. 

In general, according to the survey data, majority of the total houses surveyed were built with wood as a main 
material in several parts of the house especially in the main structure of beam, column and floor, 95%, 69%, and 54% 
respectively.  After the earthquake, the survey data shows a sharp increase in the use of bamboo especially for floor 
accounted for 52% in contrast to the rare use of it in the previous houses, followed by the use of it in wall accounted 
for 36% from 16%, beam for 35% from 0%, column for 33% from 0%, and foundation for 26% from 1%.    

 

 3.8 Types of Houses Before the Earthquake 

 
Tarlay wards Mong Lin (East) 

Mong Lin 
(West) 

Nar Yawng Total % of Total 

Detached house 1 
   

1 1% 

Multi-family house 1 
 

2 
 

3 3% 

Apartment 3 1 1 
 

5 6% 

Separate house 27 9 30 16 82 90% 

 Total houses 32 10 33 16 91 100% 

 

 

 

This survey shows that about 90% of the houses were separate houses built in their own land plot. And very few 
were apartment, and multi-family houses. 

Detached 
house

1%

Multi-family 
house 3%

Apartment
6%

Separate 
house
90%

Fig. 2 Type of houses before earthquake 
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4. Damages Caused by the Earthquake 

 4.1 Damages of Roofs, Walls and Floors  

 

Roof Wall Floor 

Count 
Total 

Houses 
Percent 

Count 
Total 

Houses 
Percent 

Count 
Total Houses 

Percent  

Not damaged 20 21% 14 15% 24 26% 

Slightly damaged 25 26% 21 22% 22 23% 

Partially damaged 13 14% 24 25% 18 19% 

Destroyed 37 39% 36 38% 30 32% 

Total houses 95 100% 95 100% 94 100% 

 

Out of 95 houses surveyed, 39% of the total houses were completely destroyed in the area of roof, 38% in wall and 
32% in floor.  The houses which were slightly and partially damaged in the parts of roof accounted for 40%, wall 47%, 
and floor 42% all of which needed a repair.  The houses in which the area of roof, wall and floor were not damaged 
by the earthquake accounted for 21%, 15% and 26% respectively. 

 

 

 4.2 Damages of Foundation, Column and Beam      

 

Foundation Column Beam 

Count 
Total Houses 

Percent 
Count 

Total Houses 
Percent 

Count 
Total 

Houses 
Percent  

Not damaged 16 17% 11 12% 22 24% 

Slightly damaged 26 28% 20 21% 15 16% 

Partially damaged 25 27% 36 38% 27 29% 

Destroyed 27 29% 27 29% 29 31% 

Total 94 100% 94 100% 93 100% 

 

Of 95 houses surveyed, 29% each were completely destroyed in the main structure of foundation and column, and 
31% in the main structure of beam.  The houses which were slightly and partially damaged in the main structure of 
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Fig. 3 Damages of roofs, walls and floors 
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foundation accounted for 55%, column 49%, and beam 45% all of which needed a repair.  The houses in which those 
areas of foundation, column and beam were not damaged by the earthquake accounted for 17%, 12% and 24% 
respectively. 

 

 

 4.3 Public Buildings Affected by the Earthquake  

 
Monastery School 

Health 
Center 

Church Mosque 
Community 

hall 
Total 

Mong Lin (East) 20% 20% 
 

17% 100% 
 

20% 

Mong Lin (West) 60% 40% 100% 33% 
  

48% 

Nar Yawng 0% 20% 
 

17% 
 

100% 12% 

Tarlay Wards 20% 20% 
 

33% 
  

20% 

Total buildings 10 5 2 6 1 1 25 

% of the total 
buildings affected 

40% 20% 8% 24% 4% 4% 100% 

 

The majority of public buildings affected by the earthquake were mostly monasteries accounted for 40% out of 25 
buildings affected in Tarlay township, reported by the key informants from 17 villages.  Other public buildings affected 
were church and school accounted for 24% and 20% respectively.  Two health centers, one mosque and one 
community hall were also affected during the earthquake. 

 

5. Land Displacement and Return 

5.1 Places Where People Stay Immediately After the Earthquake 

  
Tarlay 
wards 

Mong Lin 
(East) 

Mong Lin 
(West) 

Nar Yawng 
Total 

respondents 
% of Total 

respondents 

The same place 
(affected house) 

11 2 10 1 24 25% 

Moved to another place 22 10 24 15 71 75% 

 Total 33 12 34 16 95 100% 
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Fig. 4 Damages of Foundation, Column and Beam 
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 5.2 Types of Places 

 
Tarlay 
wards 

Mong Lin 
(East) 

Mong Lin 
(West) 

Nar Yawng 
Total 

respondents 
% of Total 

respondents 

Open ground/street 21 9 22 15 67 94% 

Relative/friend     place 1 1 2 0 4 6% 

Total 22 10 24 15 71 100% 

 

The majority of the respondents (75% out of 95) said that they moved to another place immediately after the 
earthquake and stayed away from the damaged area.  Among those people who moved to other places, almost all of 
them (94%) stayed in open ground or street while very few people (6%) stayed in their relatives or friends home. 

 

6. Shelter and Land Plot Size 

6.1 Ownership of the Land  

 
Urban Mong Lin (East) 

Mong Lin 
(West) 

Nar Yawng 
Total  

respondents 
% of total 

respondents 

Yes 33 9 33 16 91 96% 

No 
 

3 1 
 

4 4% 

 Total respondents 33 12 34 16 95 100% 

 

Almost all of the respondents (96%) said that they own the land on which their houses were built.  

 

6.2 Sizes of the Houses Before and After the Earthquake     

 (Sq feet) 
Before Earthquake After Earthquake 

Count 
Total Houses  

Percent 
Count Total Houses Percent 

Below 300 15 16% 51 55% 

301-600 43 46% 27 29% 

601-900 22 24% 10 11% 

901-1200 9 10% 2 2% 

1201 and above 4 4% 3 3% 

Total houses 93 100% 93 100% 
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Fig. 5 Size of houses 
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6.3 The Sizes of Land Plot Before and After Earthquake 

 (Sq feet) 

Before  Earthquake After  Earthquake 

Count 
Total Houses  

Percent 
Count 

Total Houses 
Percent 

2,401-4,800 19 61% 17 55% 

4,801-6,000 3 10% 5 16% 

6,001-8,000 5 16% 5 16% 

8,001-10,000 3 10% 3 10% 

Above 1,0001 3 10% 1 3% 

Total 31 100% 31 100% 

 

 

 

 

While many households now live in smaller houses made of lower quality materials, their plot size did not significantly 
change following the earthquake. The most common plot size, accounting for 61% of houses before and 55% after 
the earthquake, was 2,401-4,800 square feet.  

 

 6.4 Durability of the Houses 

 
Not until the end of 
this rainy season  

Until the end of this 
rainy season  

 

More than a 
year  

Total houses 

Bamboo house 28 3 23 54 

Timber house 3  14 17 

Brick house   3 3 

RC   3 3 

Concrete House   2 2 

Temporary House 2   2 

Total 33 3 45 81 

% of total houses 41% 4% 55% 100% 

 

61%

10%

16%

10% 10%

55%

16% 16%

10%

3%

2401-4800 Sq feet 4801-6000 Sq feet 6001-8000 Sq feet 8001-10000 Sq feet Above 10001 Sq feet

Before Earthquake After Earthquake

Fig. 6 Size of land plot 
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Regarding the durability of the houses, 41% of the respondents said that the houses will not last until the rainy 
season, whereas 55% of the respondents said that their houses will last more than a year. The remaining 4% of the 
respondents though, think that their houses will last just until the end of this rainy season. 

 

7.  Repair and Rebuilding Efforts 

7.1 Repair and Rebuilding Efforts 

 
Tarlay 
wards 

Mong Lin 
(East) 

Mong Lin 
(West) 

Nar 
Yawng 

Total houses 
% of total 
houses 

Fully rebuilt/repaired 1 1 8 6 16 18% 

Partially  rebuilt/repaired 14 1 13 4 32 35% 

Not rebuilt/repaired at all 15 9 13 6 43 47% 

Total 30 11 34 16 91 100% 

 

Until the date of the survey, 47% of the houses were not repaired or rebuilt at all, while only 35% of the houses were 
partially repaired/rebuilt. 

 

More than a year 
55%

Not until the end of 
this rainy season 

41%

Until the end of this 
rainy season 

4%

Fully 
Rebuilt/Repaire

d
18%

Partially 
Rebuilt/Repaire

d
35%

Not repaired at 
all

47%

Fig. 7 Durability of the houses 

Fig. 8 Repair and Rebuilding Efforts 
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7.2 Organization Support for Repairing/Rebuilding the Houses 

 
Tarlay 
wards 

Mong Lin 
(East) 

Mong Lin (West) 
Nar 

Yawng 
Total houses 

% of total 
houses 

Yes 29 10 29 14 82 92% 

No 1 1 4 1 7 8% 

Total 30 11 33 15 89 100% 

 

Type of Organizations 

N=82 (Multiple answer) 
Tarlay  
wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Total houses 

 NGO 20 9 25 9 63 

Government 20 4 11 7 42 

 Private Company 3 
 

2 
 

5 

 

Almost all of respondents (92%) reported that they received the organizational support for repairing or rebuilding the 
houses mostly from NGOs, followed by the government organizations, and few private companies. 

 

 7.3 Kind of Supports Received 

N=82 (Multiple 
answer) 

Tarlay  
wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Total houses 
% of total 

households 

Cash 27 7 20 7 61 74% 

Building Materials 28 10 29 15 82 100% 

 Labor 1 
   

1 1% 

 

Cash Supports Received 

Kyat Number of houses % of total respondents 

Below 20,000 3 5% 

20,001-50,000 10 16% 

50,001-100,000 8 13% 

100,001-200,000 15 25% 

200,001-300,000 10 16% 

300,001 and above 15 25% 

Total 61 100% 

Some data mentioned in Bahts are converted to Kyats.  (Conversion rate: 1 baht = 30 kyats) 

 

According the survey, the type of supports which all of the respondents received were building materials, followed by 
cash supports accounted for 74% of them.   

Out of 61 respondents who received cash supports, 25% of them said they received above 300,000 kyats while 
another 25% mentioned a minimum of 100,000 kyats and a maximum of 200,000 kyats.  Other 16% received cash 
support ranges from 20,000 to 50,000 kyats, another 16% received 200,000 to 300,000 kyats.  Very few respondents 
(only 5%), received cash support less than 20,000 kyats. 
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Materials Supports Received 

N=82  
(Multiple answer) 

Tarlay  
wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Number of 
houses 

% of total 
houses 

 Tarpaulins 28 8 20 11 67 82% 

 Household kit 18 5 20 5 48 59% 

Tool kit 4 3 16 6 29 35% 

Shelter kit 3 1 1 5 10 12% 

Tarpaulin and rope set 13 4 17 8 42 51% 

 Building materials 4 4 8 16 32 39% 

 

Of the 82 respondents who received materials support, the majority, 82% of them, reported that they received 
tarpaulins.  The respondents who received household kit, and tarpaulin and rope set make up 59% and 51% 
respectively.  Other building materials were received by 39%, and shelter kits were received by few people, only 
12%. 

 

7.4 Repairing/Rebuilding Efforts without Further External Supports 

In the next 2 months: 

 
Tarlay 
wards 

Mong Lin 
(East) 

Mong Lin 
(West) 

Nar 
Yawng 

Total houses 
% of total 
houses 

Complete rebuilding 
 

1 3 1 5 7% 

Complete repair 
  

3 
 

3 4% 

Improvements to the 
temporary repairs 

19 1 12 4 36 47% 

Nothing could be done 8 9 10 5 32 42% 

Total 27 11 28 10 76 100% 

 

In the next 6 months: 

 
Tarlay 
wards 

Mong Lin 
(East) 

Mong Lin 
(West) 

Nar 
Yawng 

Total houses 
% of total 
houses 

Complete rebuilding 3 0 9 2 14 21% 

Complete repair 4 0 2 2 8 12% 

Improvements to the 
temporary repairs 

12 4 5 2 23 35% 

Nothing could be done 6 4 7 4 21 32% 

Total 25 8 23 10 66 100% 

 

Reasons for the inability to repair/rebuilt the house 

Multiple answers 
Tarlay  
wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Total houses 
% of total 

respondents 
(N=95) 

Lack of Cash 19 7 23 11 60 63% 

Lack of materials 22 3 19 12 56 59% 

Lack of technical skills 1 2 5 5 13 14% 

Lack of skilled workers 6 2 3 5 16 17% 

Lack of laborers 1 
 

1 2 4 4% 
 

Among the people who have not yet fully repaired or rebuilt the houses, 47% of them responded that they could only 
make improvements to the temporary repairs in the next two months without external support, while 42% of them 
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said that nothing could be done.  Very few people said that they could complete building, accounted for 7%, and 
repairing the houses, 4%, without external support in the next two months.   

As for the information in regards to repairing and rebuilding houses in the next 6 months, the number of respondents 
who said only improvements could be done, accounted for 35% and the number of respondents who said nothing 
could be done, accounted for 32% which highlights the fact that the majority of them, 67%, still needs external 
supports to repair their houses in the next 6 months. 

The reasons for inability to repair or rebuild the houses were mainly because of the lack of cash (63%) and lack of 
materials (59%).  

 

8. Capacity of People for Repairing/Rebuilding the Houses 

8.1 Community Help for Repairing/Rebuilding the Houses 

 
Tarlay  
wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Total 
respondents 

% of total 
respondents 

Yes 20 8 28 11 67 74% 

No 11 4 5 4 24 26% 

 Total 31 12 33 15 91 100% 

 

8.2 Type of Community Help 

 
Tarlay  
wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Total houses 
% of total 

respondents 

Cash 3 1 3 0 7 10% 

Kind (materials) 5 1 5 2 13 19% 

 Labour 13 6 20 9 48 71% 

Total 21 8 28 11 68 100% 

 

According to the data collected, 74% of the respondents said that they believe the community will help in repairing 
and rebuilding the houses.  Most of them, 71%, think that they will receive labor force from the community, and some 
of them 10% and 19% respectively believe cash and materials help can be received from the community. 

 

9. Availability of Building Materials in a Village 

9.1 Availability of Building Materials in a Village  

Number of villages 

Multiple 
answers 

Timber Cement Steel Nails Bricks CGI sheet Bamboo 
Roofing 
thatch 

Coconut 
fiber/rope 

Easy  3 2 6 2 2 1 11 9 1 

Difficult  4 2 3 2 1 3 2 5 1 

Not Available  10 13 8 13 14 13 4 3 11 

Don’t know  
        

4 

Total villages 17 17 17 17 17 17 17 17 17 
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Multiple 
answers 

Timber Cement Steel Nails Bricks CGI sheet Bamboo 
Roofing 
thatch 

Coconut 
fiber/rope 

Easy  18% 12% 35% 12% 12% 6% 65% 53% 6% 

Difficult  24% 12% 18% 12% 6% 18% 12% 29% 6% 

Not Available  59% 76% 47% 76% 82% 76% 24% 18% 65% 

Don’t know  
        

24% 

Total villages 100% 100% 100% 100% 100% 100% 100% 100% 100% 

 

Out of 17 villages surveyed, the most difficult item to buy in all villages is brick which is not available in 82% of 17 
villages.  Other rare materials are cement, nails, and CGI sheet which are not available in 76% each of total.  
Coconut rope and timber are also not available, reported by 65% and 59% of 17 key informants.   

Bamboo is easily available in 65% of the total villages, and roofing thatch in 53%, according to 17 key informants.  

The price range for building materials are depicted in the table below. 

 

9.2 Approximate Price of Commodities 

 
Timber  
(1 ton) 

Cement 
(1 bag) 

Iron bar 
(1 Unit) 

Bricks 
(1 Unit) 

CGI sheet 
(1 unit) 

Bamboo  
(1 Unit) 

Roofing 
thatch 
(1 Unit) 

Price 
(Kyats) 

130,000 - 300,000 4500 21,00 60 - 150 3,500 - 4,500 750 - 900 210 - 300 

 
 

 
10. Need of Support 

10.1 Support Needed Most      

Multiple answers (N=95) 
Tarlay 
wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Total 
respondents 

% of total 
respondents 

Shelter 26 10 26 15 77 81% 

 Food 10 1 14 4 29 31% 

Livelihood 7 5 5 7 24 25% 

Health 9 2 5 3 19 20% 

Clothing 4 12 1 
 

17 18% 

Children's education 4 2 5 2 13 14% 

Money 
 

1 
  

1 1% 

 

Respondents reported that they needed shelter most (81%), followed by food, livelihood, and health support 
accounted for 31%, 25% and 20% respectively.  Few of them need clothing and children education, reported by 18% 
and 14% of 17 key informants.  Only one key informant said that money is support is needed too. 
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11. Response to Imminent Disaster 

11.1 Source(s) Where People Obtain Information about an Imminent Disaster 

Multiple answers 
N=95 

Tarlay 
wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Total 
respondents 

% of total 
respondents 

Radio 18 3 20 12 53 56% 

Television 18 10 18 5 51 54% 

Village authority 4 
 

1 
 

5 5% 

Village DRR committee 14 5 9 4 32 34% 

 

According to the respondents, 56% of the villages obtained the information about an imminent disaster from radio 
and 54% from television.  Some villages, 34%, also obtain the information about it from village DRR committee.  Very 
few, only 5%, obtain information about it from the village authority. 

 

11.2 Village Protocol or Standard Operating Procedures for Families to Follow During Evacuation 

 
Tarlay wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Total 
respondents 

% of total 
respondents 

Yes 5 4 2   11 12% 

No 19 8 23 8 58 61% 

I do not know 9   9 8 26 27% 

Total  33 12 34 16 95 100% 

 

11.3 Community Drill Conducted in the Village for Disaster Preparedness 

 
Tarlay wards 

Mong Lin 
(East) 

Mong Lin 
 (West) 

Nar 
Yawng 

Total 
respondents 

% of total 
respondents 

Yes 4    4 4% 

No 19 10 25 8 62 65% 

I do not know 10 2 9 8 29 31% 

Total  33 12 34 16 95 100% 

 

 A majority of the respondents, 61% of total, stated that there was no village protocol or standard operating 
procedures for families to follow during evacuation, while few people, 12% reported there was those protocol and 
procedures.   Regarding the community drill, more than half of them, 65%, said that no community drill was 
conducted in the village for disaster preparedness, while 31% said they don't know and only 4% said there was. 

 

12. Conclusions and Recommendations 

The survey data indicates a need for substantial further shelter support.  According to the data, 36% of the total 
households surveyed were totally destroyed and 29% were partially damaged that need a substantial repairing.  
Even though almost all of respondents reported that they received the organizational support for repairing or 
rebuilding the houses, until the date of the survey, 47% of the total houses were not still repaired or rebuilt at all, 
while 35% of the houses were only partially repaired or rebuilt. Thus, despite the organizational supports, the vast 
majority of respondents are still in significant unmet needs for shelter materials. 

In the next two months from the date of the survey, if there is no external supports, half of them said they would not 
be able to do anything to their damaged houses, and another about half said only some improvements could be 
made to the temporary repairs because of lack of cash and lack of materials.  Hence, it is highly unlikely for the 
villagers especially the poor and vulnerable households which are 40% of the total to rebuild or repair their houses in 
two to six months.  
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Before the earthquake, the majority of dwellings are timber houses (52%).  But after the earthquake, the survey data 
shows that 67% of the population had to live in bamboo houses many of which are temporary and will not last till the 
end of this rainy season.  Therefore, significant external supports in terms of shelter materials as well as technical 
assistance should be provided to them to ensure that houses are adequately repaired or rebuilt.   

Since more than two thirds of the key informants from 17 villages said that it was either difficult or impossible to buy 
construction materials in their villages, future projects should facilitate remote communities’ access to supplies.  In 
terms of the labor force, the survey shows that the community could be mobilized to provide labor, particularly 
unskilled labor, to build community buildings and private houses.   

To sum up, the support of the shelter is needed immediately in terms of construction materials and the services of 
skilled labors especially in the rural areas where building materials and skilled labors are scarce.  The majority of the 
people, who are currently living in temporary bamboo houses, are in need of shelter support to build the permanent 
timber houses as they previously lived.    
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