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ABSTRACT: School buildings are at risk from natural earthquake hazards at various places
in India and different developing countries. Special attention is given to the risk directly
related to the structures and their users in the school, to improve the standards of school
buildings in accordance with technical issues. Earthquake risk reduction techniques are
implemented to protect the structure of school buildings and construct safer structures, which
might reduce the risk from earthquake. Nowadays the school buildings are designed and
constructed by professionals to achieve the aims and objectives of schools to minimise
earthquake hazards. In this paper, the research is concentrated on the seismic risk and the
probability of consequences due to occurrences of earthquake. The expected consequences are
injury of the students, loss of lives, health, physical damage, property damage, lifeline failures
and its effects. In addition, the interruption in schooling and loss of life is minimised because
of social, cultural, economy parameters. The paper concludes with the reduction and control of
risk to limit the adverse impact of natural hazards on the public education and school
buildings.

1 INTRODUCTION

Many of the developing countries are located in earthquake-prone areas of the world and every now
and then an earthquake occurs in these countries resulting in much loss of life and property. School
buildings are exposed to risks from natural and man-made catastrophes, such as earthquakes, fires,
landslides, strong winds, invasion of insects, animals and the like. In earthquake hazards, the risks
directly endanger the structures and their users. To improve the standards and make the school
building functional in accordance with the existing technical regulations within optional area and
corresponding safety level, the permanent activities are carried out to provide more adequate
performance of the school activities.

India suffered a devastating earthquake on Jan 26 2001. The loss of life and nearly all of physical
assets took place in western and central Gujarat, where around 20 millions people live and work. The
death of people stands at over 20,000, and about 150,000 people have been injured. Nearly one million
homes were damaged or destroyed. Health and education infrastructure was severely damaged, with 2
district hospitals and over 10,000 schools destroyed or damaged. There was similar destruction of both
rural and urban water supply schemes. Nearly all school buildings had been destroyed in the
earthquake. In Anjar, 350 children had died when buildings had caved in on them while participating
in a Republic Day parade.  Children were fearful of attending and sitting inside school buildings.

In cities and larger villages reinforced concrete moment-resisting framed buildings have been erected
alongside the more recent two-storey masonry buildings primarily for schools. In Kutch very small
numbers of traditional earthen school buildings were seen. These were located in very poor areas or
remote regions of Kutch and are probably less widespread than in other Indian regions because of the
availability of stone in the region and the relative influence of the population.

The earthquake occurred on Jan 26, 2001. January 26 is the Republic Day of India, a national holiday.
The fact that the earthquake occurred on the holiday affected the number of casualties in two ways.
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Being a holiday most of the people were in the home, which increased the death toll from the collapse
of the multistorey buildings in Ahmedabad and other urban areas. On the other hand, being a holiday,
the family was united and there was less confusion and worries to find the other members during the
emergency. Also there were few students attending classes in the schools and colleges, and therefore
the casualties caused by the collapse of school buildings were less. The increased density of
population means that many more are at risk from seismic disaster than 20-30 years ago. Sociological
factors are also important, such as density of population, time of day of earthquake occurrence, and
community preparedness for the possibility of such an event. If earthquakes occur in daytime, all
students are present in classrooms.

The inspection result was that school buildings had moderate damage, and 4-5% school buildings were
heavily damaged. The damages and deficiencies observed in the schools are reported below.

• An exposed anchorage hook of a longitudinal column reinforcing bar and an exposed longitudinal
reinforcing bar presented in a critical column’s reinforcing.

• Shear crack in short columns, caused by inefficient stirrups. Damage in short columns was
frequently observed after earthquake.

• Several schools were constructed during the first half of the 20th century using traditional stone
masonry walls as structural system. Damage observed in those buildings was often cracks between
stones and a mortar. In most cases, the mortar was of poor quality.

• Damage due to pounding between adjacent buildings was observed in those cases where no
special efforts were made.

• Another example of deficiencies in the architectural design is the long cantilever beam system (up
to 6 metres), which is used as sun protection. Furthermore, because the schools were build at the
beginning of the 1960s, there is every reason to believe that no special design considerations were
made to resist vertical vibrations. Although no significant damages were found on those buildings,
the architectural deficiencies could occur in a future earthquake.

Further damage on school buildings was caused by: cracks in masonry wall buildings due to low shear
strength and absence of tie beams, short anchorage length of reinforcement, a weak wedge of brick
masonry walls in the upper ridge floor, cracks in plates due to inefficient reinforcement, shear cracks
in reinforced concrete walls, and damage to glass windows. Finally, inefficient structural upkeep led to
corrosion problems and the cover concrete split off during the earthquake.

2 TRAINING AND EDUCATION

The highest priority has to be given to the development and maintenance of staff training as well as
higher education in the disciplines concerned with disaster risk reduction strategy. It is necessary to
introduce earthquake engineering and new research at school college levels. The students should be
more aware of the factors affecting the dynamic performance of structures. The importance of good
design and construction might reduce the likelihood that inappropriate structures would be built, where
there is risk of earthquake. At school level, some small demonstrations should be arranged to show
that the response of structures in earthquakes is not difficult to understand. An educational programme
is prepared for this purpose having the objectives

• To provide and build the technical capacity required for implementation of a risk reduction
programme.

• To transfer technical knowhow.
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• To promote an earthquake safety culture in society.

Earthquake disaster mitigation strategies can only be successful through full and whole-hearted
support of the public. For this, the public needs to be educated on the earthquake vulnerability of
different regions of the country. The public awareness and preparedness is increased using all types of
media. Educating the children and youngsters about earthquake preparedness at all school levels by
increasing material in textbooks, films, conducting exhibitions, drawing and writing computations, and
posters, including designing street posters teaching seismic construction.

It is believed that many developing countries may be able to adopt a compressed training system.
National and international institutes can integrate the recommendations given in this study for
preparing appropriate education programmes for their country. Accordingly, each institute should
create an education department and training department in its body. Better integration of disaster
training and preparedness measures into general development planning enables countries to be more
prepared for a disaster. It is hoped that by using and implementing educational programmes, seismic
risk may be reduced more successfully in developing countries.

3 CONCLUSION

Based on the state of the structures and the performance of educational activities, priority lists of
activities towards improvement of standards were elaborated.

Among more important activities are: repair, strengthening and revitalisation of the existing
educational structures with reconstruction, adaptation, building another storey and enlargement. This
will satisfy the requirements for a corresponding high quality area for the performance of the teaching
process.

Another activity is improvement of fire protection and conditions for evacuation under a possible
catastrophe such as earthquakes, floods or the like. No less importance is equipping the schools with
teaching tools.

The proposed measures should enable the structures to obtain a functional space in compliance with
the number of pupils and classes. It can be concluded that developing a training and educational
programme and implicating pupils saves the new generation and produces more successful disaster
mitigation plans in developing countries. It is believed that many developing countries may benefit
from comprehensive training system for developing and updating their existing programmes.
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