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Abstract
The 2015 Gorkha Earthquake (Mw = 7.8) in Nepal has devastated about 9,000 schools. The majority of
damage was conceived in the peripheral districts of the Kathmandu valley. Damage distribution in the
most-affected 14 districts shows that previous construction practices were an important determent for
the intensity of the damage observed across these districts. The use of improper construction materials,
lack of construction supervision and non-compliance with existing building codes during design and
construction contributed to most of the school buildings to be severely or fully damaged. In addition to
the physical damage to infrastructure, there is a signi�cant psychological impact in terms of the effect
that the disaster had on the mental health of on the school-going children, their parents and teachers
within the affected areas. Preliminary damage assessment results show that in the most-affected
districts, about 86% schools have been affected by the earthquakes and about one million students have
been or still are out of schools for a longer period of time as a result of this. Preliminary data shows that
about 30% classrooms are collapsed, about 13% classrooms are major damaged, and about 17% are
minor damaged with in the most-affected 14 districts. This evidences of losses and damages from the
earthquake provides an opportunity to learn lessons for future preparedness to encounter the challenge
of disaster. This paper attempts to identify the needs to be addressed for the reconstruction of school
buildings after 2015 Gorkha Earthquake in Nepal.

Introduction
Nepal lies in the central part of the Himalaya and occupies central one-third of the Himalayan Arc (i.e.,
about 2400 km), which is formed by the collision of Indian and Eurasian plates that started about
55 million years ago (Molnar 1986). Various research studies mention that the Himalayan Zone contracts
due to the subduction of the Indian plate underneath the Eurasian plate at an annual rate of 16–18 mm
(Bilham and Szeliga 2008). This particular process has increased the earthquake hazard in Nepal and the
Himalayan Region. Over the past 120 years, the Himalayan Arc has experienced Six major earthquakes; in
1897 (Silong Earthquake, Mw = 8.03, Death-1500), 1905 (Kangra Earthquake, Mw = 7.79, Death- 20,000),
1934 (Nepal Bihar Earthquake, Mw = 8.1, Death-16,000), 1950 (Asham-Tibet Earthquake, Mw = 8,44,
Death- 30,000, 2005 (Kasmir Earthquake, Mw = 7.6, Death-75,000), and 2015 (Gorkha Earthquake, Mw = 
7.8, Death-8857) (Bilham et al. 1995; MoHA 2015; Pandey et al. 1995; Paudyal et al. 2012), and damaged
many parts of Nepal, Pakistan, and India. It has been reported that 1934 Bihar-Nepal Earthquake (Mw = 
8.1) caused heavy damaged in many historic urban areas of Nepal, such as Kathmandu, Biratnagar, and
Dharan. The maximum intensity recorded in the valley was X in MMI scale (Pandey and Molnar 1988).
About 8,519 people were killed and about 200,000 houses including schools, temples and historic
buildings were destroyed in Nepal in this earthquake disaster (Pandey and Molnar 1988).

The recent 2015 Gorkha Earthquake, Mw = 7.8 with its epicenter located about 140 km west of
Kathmandu Valley, produces strong shaking in central Nepal and causes massive damages. 14 districts,
in the central and western region (Fig. 1) out of 75 districts, were the most affected. About 9,000 people
were killed, about 600,000 houses and about 9,000 school buildings were destroyed in Nepal by this
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earthquake. The total damage and loss in the education sector is estimated at NPR 31.3 billion (PDNA
2015). More than 80% of this loss has occurred in the 14 most-affected districts (Fig. 1). The damage to
educational infrastructures and losses in physical assets are estimated at NPR 28 billion (PDNA 2015).
About 86% of the total school buildings in 14 most-affected districts were destroyed by the earthquake.
The devastation in 14 most-affected districts caused by the 2015 Gorkha earthquake in particular shows
that previous construction practices were an important determent for the intensity of the damage
observed across these districts. The use of improper construction materials, lack of construction
supervision and non-compliance with existing building codes during design and construction contributed
to most of the school buildings to be severely or fully damaged. In addition to the physical damage to
infrastructure, there is a signi�cant psychological impact in terms of the effect that the disaster had on
the mental health of on the school-going children, their parents and teachers within the affected areas.

Due to the geological and topographical features of Nepal, many school buildings had suffered from
different kind of disaster especially from earthquakes, �oods and landslides. A main determent of the
vulnerability of schools seems to be the location of schools and extent to which construction technology
and materials have been used during construction. Most of the schools are located near the bank of
rivers, near landslide prone areas, at the top of hills and near forests. The majority of the schools
buildings, including those constructed in recent years, have not been constructed in compliance with
existing building codes that are to be observed during the design and construction phase. Moreover, they
were often found not to have been constructed with technical advice from engineers during design and
construction. A majority of the school buildings in hill and mountains regions are constructed using a
load-bearing stone masonry wall system and brick masonry in �at terrains of the Terai. Tread of cement-
based masonry wall construction and reinforce cement concrete (RCC) construction is increasing in
urban and semi-urban areas. Mud is used as mortar in most cases for the construction of the stone and
brick masonry wall in some areas of Terai, mostly in hill and mountain areas although cement-based
construction is prevalent in urban and semi-urban areas. Despite the high risk of earthquake disasters, the
school infrastructure construction practice in Nepal has largely ignored the issues of structural safety,
especially in terms of structural design and construction. The high vulnerability of schools was evidenced
during the recent 2015 Gorkha Nepal earthquake (Mw = 7.8) in Nepal; thirty-six thousand classrooms were
destroyed in this event, which luckily took place during non-school hours. Massive damage to the school
infrastructure disrupted the affected community’s approximately one million children, who were not able
to properly attend schools for several months after the event (PDNA 2015; DOE 2015).

There is growing consensus among stakeholders that public infrastructure (schools) in Nepal is
particularly susceptible to seismic risk. In 1998 a study conducted by the National Society for Earthquake
Technology (NSET) revealed that one third of all schools in Kathmandu valley, Nepal were structurally
dilapidated and needed to be demolished and rebuilt. Furthermore, as high as 60 percent of public school
buildings in Kathmandu valley were vulnerable under normal operating conditions (NSET 2000; Dixit et al.
2015). The study highlighted a compelling need for developing and implementing an effective, integrated,
and “ground-real” strategy for radically improving the seismic safety of schools all across the country.
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Thus, launching of the school earthquake safety program in Nepal is both timely and relevant. This
however requires immense �nancial resource, in order to enable Nepal to protect the life of large number
of school children. Due to the geographical condition of the country, the methodology for program
implementation will has to be developed on a case to case scenario and as such will be challenging for
the Government of Nepal to develop appropriate methodology to address the geographical diversity
across regions. There is also an urgent need to explore innovative ideas and methodologies for the post
2015 disaster school reconstruction program to be implemented with minimum cost without
compromising structural safety of school buildings.

In this study, data collection of damage school buildings is done in different 14 most-affected districts of
Nepal using a standard form developed after wider consultation with different stake holders under
Department of Education, Ministry of Education, Nepal. Compiling and analyzing the data were done and
results are presented in the graphs. The paper introduces some initiatives that need to be undertaken for
the reconstruction of school buildings and �nally, an attempt has been made to develop a plan for the
reconstruction of school building after 2015 Gorkha earthquake in Nepal.

Importance Of Schools
School buildings are critical infrastructure not only because children study in them, but also because they
are used as an emergency shelters. So, they should be safe from any kind of disasters. Many research
works have highlighted that the school-based disaster education programs were useful for increasing
community disaster preparedness and the effect of student’s participation in disaster education
programs is always promising, and the output have been very effective (Parajuli 2020; Patel 2007; Nathe
2000; Ronan et al. 2010; Shaw et al. 2004; Tuladhar et al. 2014; Tuladhar et al. 2015).

Since schools are typically well distributed throughout communities and districts, they are an ideal
location for homeless shelters, medical clinics, and other emergency functions. Schools perform
important role to build and sustain regional society (Ando et al. 2007). School children and teachers are
the main conveyer of the message to the community. Awareness raising at school level is easier for it is a
learning center to the community. Almost all households have representatives at schools, so knowledge
on disaster management is easily transferred to community. Students are by default engaged in teaching-
learning processes and as such could be updated regarding knowledge and try to implement immediately,
making schools a perfect medium to be used as disaster risk reduction knowledge hub and
dissemination mediums. Furthermore, training programs, for example, safe construction to masons,
could be conducted during construction of schools, making it to be easily replicated in the society.
Trained masons are the useful resources for the construction of earthquake safe buildings in the
community.

Realizing the importance of school earthquake safety, the United Nations International Strategy for
Disaster Reduction (UN-ISDR) launched a campaign in 2006 on the theme of “Disaster Risk Reduction
Begins at School”. Furthermore, the role of knowledge, innovation, and education to build a culture of
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safety and resilience has been underscored as one of the �ve priorities for action in the Hyogo Framework
for Action (HFA) 2005–2015 (UNISDR 2005). Creating a culture of earthquake safety should start with
children and schools. Schools play an important role in the community. Schools may become a nucleus
from where integrated safety is radiated to the rest of the territory and therefore, safe school helps in
building community resilience (Wilches-Chaux 2007).

Data analysis and damage scenario of school building during 2015 Gorkha Earthquake in Nepal

According to Department of Education (DoE), Ministry of Education (MoE), Government of Nepal (GoN),
2015 Gorkha earthquake affected school buildings in 53 out of 75 districts in Nepal. Examples of
damage of school buildings are shown in Fig. 2. The damages and losses in 53 districts are shown in
Fig. 3, Fig. 4, and Fig. 5 respectively. Results show that about 9,345 (44%) out of 21,017 schools have
been affected by the earthquake (Fig. 3) and Fig. 5 shows the number of schools affected in district level.
Similarly, about 22,371 (10%) classrooms have been collapsed, about 13,818 (6%) classrooms have been
major-damaged, i.e. cracks on wall, signi�cant cracks on doors and windows, out of plum of building,
cracks on pillars/beams, signi�cant cracks on in�ll walls, and about 18,436 (8%) classrooms have been
minor-damaged, i.e. minor hair cracks on building corners and door and windows, minor cracks on in�ll
wall and no damage on beam and pillars in case of frame structure building, in the 53 districts (Fig. 4).
Moreover, 14 districts (i.e., Kavrepalanchowk, Sindupalchowk, Dolakha, Kathmandu, Bhaktapur, Lalitpur,
Ramechhap, Nuwakot, Dhading, Rasuwa, Gorkha, Makwanpur, Sindhuli, and Okhaldhunga) are
considered as the most-affected districts and prioritized as emergency response for implementation of
recovery and reconstruction program.

A committee has been formed in the Department of Education for overall management, data collecting,
compiling and disseminating the data to the concern agencies.14 under-secretaries of the Department of
Education are assigned as a focal persons for the data collection from the 14 most-affected districts and
to support to the committee for compiling the data in the department. Survey was done using standard
format developed after wider consultation with the different stakeholders, such as Department of
Education (DoE), Department of Urban Development and Building Construction (DUDBC), The United
Nations Children's Fund (UNICEF), Save the Children (SC), and others (Fig. 6) with the support of
engineers, sub-engineers, resource-persons, school-supervisors and school-teachers. The Educational
Management Information System (EMIS) code of each schools were taken from Flash Report 2015 of
Department of Education and used as an identi�cation number for analyzing the data (DOE 2015).
School buildings were classi�ed based on the construction materials used during construction, such as
reinforce cement concrete (RCC), steel frame, adobe, bamboo, stone masonry with mud mortar, stone
masonry with cement sand mortar, brick masonry with mud mortar, brick masonry with cement sand
mortar, and others.

According to annual Flash Report 2015 of Department of Education, there are 5,748 schools, 112,045
students, 15,353 buildings, and 60,798 classrooms within the most-affected 14 districts of Nepal. The
data analysis shows that approximately 4997 (86%) schools have been affected by the earthquake in 14
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districts as shown in Fig. 7 and about one million students have been or still are out of schools for a
longer period of time as a result of this. Figure 8 shows a distribution of the affected schools in 14 most-
affected districts by the 2015 Gorkha earthquake. The classrooms damage scenario in the 14 districts is
shown in the Fig. 9 and Fig. 10 respectively. Result of the analysis shows that about 18,147 (30%)
classrooms have been collapsed (fully-damaged), about 8,020 (13%) classrooms have been major-
damaged, (Fig. 9). Similarly, about 10,380 classrooms (17%) have been minor-damaged, and about
24,251 (40%) classrooms have been found no damage (Fig. 9). However, the scenario of collapse and
damage of school buildings in the districts (i.e., Gorkha, Sindupalchowk and Dolakha) located within or
nearby the epicenter are quite different. Analysis and results show that about 1411 (97%) out of 1448
schools have been affected by the earthquake in those three districts. Similarly, it was found that about
7838 (54%) classrooms were collapsed (fully-damaged), about 2463 (17%) classrooms were major-
damaged, about 1887 (13%) classrooms have been minor-damaged, and about 2334 (16%) classrooms
have been no-damage in those three districts. This shows that majority of buildings have been
signi�cantly damaged and suggests the high vulnerability of school buildings in those locations.

The data analysis in the 14 most-affected districts demonstrate that there are approximately 63%
classrooms built with load-bearing masonry, about 21% built with reinforce-cement-concrete (RCC)
framed structure, about 13% built with steel-frame structure, and about 4% with other materials, such as
timber, thatch, etc. (Fig. 11 and Fig. 12). Analysis of the materials used for the construction of walls of the
buildings show that there are approximately 49% classrooms walls built with stone in mud, about 31%
built with brick in cement, about 8% built with stone in cement, about 4% built with brick in mud, about 1%
built with bamboo, and only 0.2% walls with adobe (Fig. 13). This shows that the majority of schools
building are load-bearing masonry buildings (Fig. 11 and Fig. 12) and majority of the walls are built with
stone with mud mortar (Fig. 13); they are highly vulnerable to earthquake. Stone and brick masonry in
mud mortar type buildings were damaged very heavily, whereas the brick masonry with cement sand
mortar, reinforce cement concrete (RCC), and steel frame buildings were damaged partially. The major
structural problem associated with the collapse of buildings is poor quality of construction materials, the
de-lamination of the wall, lack of diaphragm, re-entrant corner, wall-junction failures, lack of seismic
bands, mix-construction (e.g., ground �oor stone masonry and upper �oor brick masonry), lack of integrity
between different structural members/elements, failure in beam column joint, and so on.

Proposed plan for reconstruction of school buildings after 2015 Gorkha earthquake in Nepal

The expansion of the school education sector has been rapid in Nepal. Before 1950, there were only 200
schools whereas in recent year; the number has reached 34,806 at the beginning of 2015 (DOE 16).
Before 1970, almost all the school buildings had been constructed and maintained by the communities
themselves without any �nancial aid and technical support from the government. There is still a lack of
compressive policy to control the planning, design and construction of school buildings in Nepal.
Recently, in order to promote access and increase quality of education, Government of Nepal has
launched a number of initiatives with external and internal support, such as Education for All Program
(2004-09), School Sector Reform Program (2009-15), and so no. Since no technical guidelines and plans
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have been provided, almost every school buildings are unique and patterned on the domestic buildings of
its locality. Although some schools are supported by development partners and non-governmental
organizations, many schools are directly constructed by the communities without incorporating any
standard design criteria, guidelines and technical supervision. Presently, management of the public
schools is largely the responsibility of the local community: government provides minimum �nancial
support to run the schools (DOE 2016). The rest has to be managed by the community. Usually very low
annual budget is available with the school management system. Such condition increases the likelihood
that poor materials or workmanship are used in the construction of the school buildings making them
structurally vulnerable to earthquake.

Most of the school buildings are not well maintained and they are locally constructed without any
technical input. Most of those buildings are constructed using traditional materials (such as adobe, stone
rubble in mud mortar or brick in mud mortar) that behave very poorly during earthquakes. Many school
buildings are not only poorly constructed, but they also lack proper maintenance. Some of the buildings
are in extremely poor condition due to sub-standard material or workmanship, lack of maintenance, or
extreme age. Likewise, site speci�c hazard and risk analysis are also not considered during the design
and construction. Some designs are available, but they are not entirely suitable for speci�c location.
Therefore, development of appropriate policy, strategy and plan is necessary for the seismic improvement
of school buildings after 2015 Gorkha earthquake in Nepal.

New construction and retro�tting/maintenance of large number of school buildings with the approach of
Build Back Better (UNISDR 2015) within the limited period of time is almost impossible. However, there is
an urgent need of reconstruction and retro�t of existing earthquake damaged (i.e., vulnerable) school
buildings in order to save the large number of school-going children and the properties from the expected
future earthquake disaster in Nepal. There are two options available for seismic improvement of school
buildings: i) demolishing the existing vulnerable buildings and debris management of the demolished
and damaged buildings and then replaced by new buildings; and ii) retro�tting/seismic-strengthening of
the partial damage/vulnerable buildings. Based on the �rst option, demolishing the existing vulnerable
buildings and reconstructing seems easy and attractive from a technical point of view but it is
uneconomical (Dixit et al. 2014; Paudyal and Vishokarma 2013). It is not only the cost but also the
magnitude and duration of disturbance to the existing school functions. This will be very high in the �rst
option (more than 1 year in comparison to 2–3 months in second one) (Dixit et al. 2014; Paudyal and
Vishokarma 2013). The second option seems economical, attractive and new because this technology
provides good opportunity to learn more to the community, school management committee, teachers and
students (Cardona 2007; Paudyal and Vishokarma 2013). Implementation of school
reconstruction/retro�tting program would also provide an opportunity for social dialogue, increased
awareness, preparedness planning, and masons’ training thereby the opportunity for replication and
hence inculcating a culture of safety in the community as well (Sharma and Gupta 2007).

Construction of large number of school buildings at a time is a challenging mission for the government. It
needs enough �nancial resources, large number of contractors, adequate technical manpower to
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supervise the construction activities, adequate quality control mechanism, such as material testing
laboratory, and enough construction materials which is almost an impossible for the developing country
like Nepal. It is hardly possible for the Government of Nepal to allocate immense �nancial resources only
for the purpose of new construction and retro�tting of school buildings. However, reconstruction of
school buildings and retro�t of existing vulnerable buildings (i.e., damage, partial-damage) after 2015
Gorkha earthquake is an urgent need to provide an appropriate teaching learning environment in the
schools as soon as possible. This is also an urgent requirement to protect life of large number of young
people and to save huge economic losses in the country from the expected future earthquake disaster in
Nepal.

Looking towards the present scenario of collapsed and damaged school buildings, it is necessary to
implement the school reconstruction program with minimum cost without compromising the structural
safety of the schools. For this, timely formulation of an appropriate reconstruction strategy and plan and
implementation of it is an important step. Figure 14 shows the proposed plan/strategy for effective
implementation of the school reconstruction program after 2015 Gorkha earthquake in Nepal. The details
of each sub-component of the proposed strategy are described in the following sections.

Rapid Visual Vulnerability Assessment Of School Buildings
Rapid visual vulnerability assessment of school buildings is done for screening the collapse, vulnerable
and non-vulnerable school buildings. This method can be used rapidly and easily to identify those
buildings that might pose a risk of life or injury. This assessment procedure will provide more reliable
assessment for the seismic vulnerability of the buildings, and will form the basis for determining need for
more complex seismic vulnerability assessment (Paudyal et al. 2009). This method is used to short-list
the buildings to which simpli�ed vulnerability assessment procedure should be applied. The rapid visual
screening method is designed to be implemented without performing any structural calculations. The
main applications of this procedure are to identify if a particular building requires further evaluation for
assessment of its seismic vulnerability and to rank school seismic strengthening needs. In this step, we
categorize the school buildings into following three types which is based on the damage grade
mentioned in the European Macroseismic Scale 1998 (EMS-98) (Table 1).

Minor damage buildings (less vulnerable) – Grade 1 (G1) type

Damage buildings (vulnerable) – Grade 2 (G2), Grade 3 (G3) and Grade 4 (G4) type

Collapse buildings – Grade 5 (G5) type

From rapid visual vulnerability assessment, we shortlist the school buildings from the list which have
collapsed and in the same time, we can make a program for debris management and then reconstruction
plan for new buildings. For transitional arrangement for running the classes in the schools, these schools
will be supported by temporary/semi-permanent classrooms based on the requirements. Similarly, we
categorize the list of less-vulnerable buildings which are G1 type based on the EMS-98. These buildings
require only minor repair and maintenance and can be addressed by using maintenance guidelines with
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minimum �nancial support from the government and community. Damage buildings which are
vulnerable to use (i.e., G2, G4 and G5 type as per the EMS-98) and di�cult to ascertain their characteristic
need further investigation. Those schools which have the partial-damage/vulnerable buildings will be
supported by the temporary/semi-permanent classrooms as a transitional arrangement to run the classes
until vulnerable buildings will be retro�tted. Therefore, rapid visual vulnerability assessment of buildings
is an important activity that need to be performed carefully for screening the buildings. Further detail
damage assessment is needed for the damage buildings (i.e., G2, G3 and G4 type as per ems-98) to
ascertain the type of intervention needed to strengthening the buildings. Therefore, from this screening
method, we can easily prepare the list of school buildings which need, namely, i) reconstruction program;
ii) maintenance program, iii) detail vulnerability assessment program.

Detail vulnerability assessment of school buildings

Detail vulnerability assessment of school buildings is done for damage and vulnerable school buildings
(i.e., G2, G3 and G4 type as per EMS-98) which are identi�ed from rapid visual vulnerability assessment.
This method utilizes engineering information such as size and strength of lateral load resisting members
and more explicit information on the design ground motion. This data is used to carry out a highly
simpli�ed analysis of the structure to estimate the building drift. Since good correlation exists between
building drift and damage, the analysis results can be used to estimate the potential seismic risk of the
building. From this analysis method, we can identify appropriate retro�tting methods to be used for
strengthening of structural member. So, from this detail assessment, we can develop a detail program
and implementation modality for retro�tting of school buildings. This will again help in reducing the cost
of preventative measure used without compromising structural safety of the building.  

From detailed vulnerability assessment, we can identify the most critical school buildings which need
retro�tting/strengthening program. We can categorize the school buildings in the following three ways
based on the urgency of retro�tting program in schools.

Buildings required minor-retro�tting/retro-maintenance program

Buildings required retro�tting program

Buildings required demolished, debris management and new construction program

Based on the available budget and manpower, we can implement the program phase-wise. First priority
should be given to those buildings which require immediate retro�tting program. If earthquake occurs,
these buildings might be damaged heavenly and hence there may be huge properties loss and threating
to the life of the students as well. So, we should implement retro�tting program for such vulnerable
buildings �rst. Similarly, retro-maintenance for the minor-damage buildings will be done simultaneously
using maintenance/retro-maintenance guideline.

The main objective of the detail vulnerability assessment of buildings is to evaluate the buildings
capacity to resist the earthquake demand and identify the appropriate retro�tting technique to make it
safe from the future earthquake demand. However, there might be some buildings which may need to
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demolish rather going for retro�t because of uneconomical for retro�tting and other requirements of the
schools, such as insu�cient space, horizontal and vertical expansion of rooms, and other social and
cultural requirements. For those buildings, it is better to demolish the existing vulnerable buildings and
prepare the program for debris management and new construction accordingly.

Reconstruction and retro�tting of school buildings

As described above, reconstruction of the school buildings after 2015 Gorkha earthquake is one of the
priority areas for the Government of Nepal. Short term plan will be made for the maintenance or retro-
maintenance of school buildings. This can be done with small support from the government through
community using retro-maintenance guideline or maintenance guideline. However, retro�tting and
reconstruction of school building will take longer-period and require immense �nancial resources and
therefore need to make medium-term or long-term program (Figure 14).

There are two ways for reconstruction and retro�tting of school buildings

Construction through contractor

Construction through community

Construction of school buildings using contractor could be the preferred option instead of construction
through community from technical point of view. School buildings are not only a place for teaching and
learning but also the place for the emergency shelter during and after disaster. They should be resilient
from the disasters. Retro�tting and reconstruction of complex buildings and big buildings needs sound
technical knowledge to implement and therefore, only quali�ed contractor can only do such works. It also
needs intensive technical supervision from technical persons. However, the construction and retro�tting
of small size and simple types of school buildings (i.e., 1 to 2 story) which may need less technical input,
can be done through community using proto-type design. However, construction through community
requires intensive technical supervision from technical manpower to make the constructed facilities
resilient to disaster. Separate provision for material quality testing and provision for construction quality
checking mechanism is pre-equisetic to maintain and assure the speci�cation of the constructed
facilities. Strong school construction management mechanism is also needed to run the construction
project smoothly without any delay and problem within the member of the community.

Community involvement plays an important role to reduce the cost of preventative measure. People can
participate in the program and contribute themselves by providing grant or manpower. For developing
country like Nepal, community participation is one of the major factors for reducing the cost of the project
as well. Community participation helps not only to reduce the cost of the project but also make the
project sustainable. They are informed about the amount of budget received from the different sources
and amount of budget spent in a project and therefore improve the transparency in the community. They
feel the projects like their own and maintain the constructed facilities properly in the long run.

Awareness building program, community participation and maintenance of the school buildings
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Disaster prevention is a cultural issue (Sharma and Gupta, 2007). Various programs and international
campaign have been lunched for building a culture of prevention. However, there is still many things need
to be done to build this culture in those parts of the world which are most vulnerable and most prone to
recurrent disasters. The basic objective of any disaster prevention program is to decrease the loss of life,
property destruction and social and economic disruption caused by natural disasters, such as
earthquakes, landslides etc. The other important objective is to build safer communities. This includes
community participation in disaster prevention works, training to local masons and technicians about
disaster prevention works, and training to students, teachers and community about disasters (Paci-Green
et al. 2015).

Community involvement plays a very important role for making them aware about the disaster and its
prevention. This is an ongoing challenge for every nation to improve communities` understanding of the
risk they face and empower them to take action to reduce these risks and to manage consequences of
disaster. Community engagement during construction is very important. It builds trust of the locals in the
reconstruction projects. Without their engagement, it will be sometimes misunderstood during project
implementation. Paci-Green et al. 2015 has conducted the survey of the schools after 2015 Gorkha
earthquake in Nepal. According to Paci-Green et al. 2015, the community engagement projects showed
better knowledge of risk of disasters and earthquake-resistant construction technology in people, and
they became the advocates for safer construction after 2015 Gorkha earthquake in Nepal as well.
Therefore, community engagement and awareness building is very important during reconstruction of
school building. Community engagement is not only help to reduce the cost of the project but also help to
make it sustainable and it also creates awareness about disaster, its impact and preventative measures.

Concluding Remarks
This study is one of the �rst attempt to address the issue of earthquake disaster risk mitigation of school
buildings after the 2015 Gorkha earthquake in Nepal. The 2015 Gorkha earthquake has devastated about
9,000 schools in Nepal. Damage distribution in the most-affected 14 districts shows that previous
construction practices were an important determent for the intensity of the damage observed across
these districts. The use of improper construction materials, lack of construction supervision, and non-
compliance with existing building codes during design and construction contributed to most of the
school buildings to be severely or fully damaged.  In addition to the physical damage to infrastructure,
there is a signi�cant psychological impact in terms of the effect that the disaster had on the mental
health of on the school-going children, their parents and teachers within the affected areas. Preliminary
damage assessment results show that in the most affected districts, about 86% schools have been
affected by the earthquakes and about one million students have been or still are out of schools for a
longer period of time as a result of this. Preliminary data shows that about 30% classrooms are
collapsed, about 13% classrooms are major-damaged, and about 17% are minor-damaged with in the
most affected 14 districts.
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Construction of large number of school buildings at a time is a challenging mission for the government. It
needs immense �nancial resources, large number of contractors, adequate technical manpower to
supervise the construction activities, e�cient quality control mechanism, such as material testing
laboratory, and enough construction materials which is almost an impossible for the developing country
like Nepal. It is hardly possible for the Government of Nepal to allocate adequate �nancial resources only
for the purpose of new construction and retro�tting of school buildings. However, reconstruction of
school buildings and retro�tting of existing vulnerable buildings (i.e., damage, partial-damage) after 2015
Gorkha earthquake is an urgent need to provide an appropriate teaching learning environment in the
schools as soon as possible. This is also an urgent requirement to protect the life of large number of
young people and to save huge economic losses in the country from the expected future earthquake
disaster in Nepal. Therefore, this paper attempts to identify the needs to be addressed for the
reconstruction school buildings after 2015 Gorkha earthquake in Nepal.

Firstly, rapid visual seismic vulnerability assessment of school buildings needs to be done to identify
those buildings that might pose a risk of life and injury. From the rapid visual vulnerability assessment,
we can categorize the buildings in different groups, such as collapse/fully-damage buildings; the partial-
damage/vulnerable buildings required seismic strengthening; and less-vulnerable buildings required
simple repair and maintenance program only. 

Secondly, detail vulnerability assessment can be done for the partial-damage/vulnerable buildings so that
they can be categorized as per the type of retro�tting techniques necessary and amount of �nancial
resources required for implementing the retro�tting program. This helps for launching program in priority
order as per the urgency of retro�tting works in schools.

Thirdly, reconstruction and retro�tting program should be designed in such a way that it has to be
enhanced community participation during all the phases of the program implementation, i.e. from
planning to reconstruction and maintenance of school buildings. Community engagement in a
construction program will improve better knowledge of risk of disasters and earthquake-resistant
construction technology to them and they became the advocates for safer construction after expected
future disaster in Nepal. Community participation not only helps to reduce the cost of the project but also
helps to make it sustainable and it also creates awareness about disaster, its impact and preventative
measures. 
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Figure 1

Location of Nepal and affected districts by the 2015 Gorkha earthquake in Nepal (the red and maroon
colors show the most affected 14 districts) (PDNA 2015)

Figure 2

Typical example of damage of school buildings during 2015 Gorkha earthquake (a) reinforce cement
concrete, b) steel frame with masonry walls, and c) stone masonry with mud mortar)
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Figure 3

Affected and unaffected percentage of schools in 53 districts

Figure 4

Damage Scenario of School Buildings in 53 districts of Nepal
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Figure 5

Total and affected schools in 53 districts
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Figure 6

Rapid damage assessment form developed after 2015 Gorkha earthquake in Nepal
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Figure 7

Affected percentage of schools in 14 districts
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Figure 8

Distribution of affected schools after 2015 Gorkha earthquake in 14 districts

Figure 9

Percentage of classroom damage in 14 districts
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Figure 10

Scenario of classrooms damage in 14 districts

Figure 11

Type of buildings in 14 districts
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Figure 12

Type of classroom in terms of material used during construction in 14 districts
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Figure 13

Type of wall construction in 14 districts
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Figure 14

Proposed plan for reconstruction of school buildings after 2015 Gorkha Earthquake in Nepal


