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Disclaimer

Any reference to Macedonia or to a Macedonian institution in this paper refers to the 
Former Yugoslav Republic of Macedonia (FYROM).

Abstract: This paper describes the performance of educational buildings in FYROM in recent earthquakes, 
such as the Skopje earthquake in 1963, where 57% of the total urban school building stock was destroyed. 
It also discusses regional, national and international initiatives – the United Nations Development 
Programme and the EUR-OPA Major Hazards Agreement – to improve the disaster preparedness of 
schools, students and teachers in FYROM. The School ID Card, School Emergency Preparedness Plans 
and other educational programmes provide essential data on potential damage to school buildings from 
earthquakes of different magnitudes, as well as elements for effective first-response and emergency 
management operations.

Introduction

EUR-OPA Major Hazards Agreement (MHA) member states1 are all situated in disaster-
prone regions. These countries are thus exposed to the adverse effects of natural hazards, 
such as earthquakes, floods, wildfires, landslides and avalanches. Some hazards are localised 
and seasonal (i.e. wildfires, floods, landslides, avalanches), while others are incidental 
and widespread (i.e. earthquakes). A range of geological, ecological, meteorological, 
demographic, socio-economic and political factors contribute to disaster-proneness 
of EUR-OPA MHA countries. However, empirical data from past disasters indicate that, 
although rare, the effects of earthquakes – expressed in terms of physical and functional 
damage and human casualty – in many cases substantially exceed the adverse effects of 
all other hazards individually, and in some cases even the aggregate effects.

Table 6.1. Behaviour of education and health care facilities in recent earthquakes

Building use
Damage state

Total1 2 3 4 5
Kindergartens

Tbilisi earthquake* 77 46 37 - - 160(48.1%) (29%) (23%)
Schools

Boumerdes earthquake**
420 814 467 286 103

2 090(20%) (39%) (22%) (14%) (5%)

Tbilisi earthquake*
98 68 35 1 -

202(49%) (34%) (17%) (1%)
Hospitals

Boumerdes earthquake** 94 114 44 23 10 285(33%) (40%) (15%) (8%) (4%)
Tbilisi earthquake* 50 32 30 8 - 120(42%) (27%) (25%) (7%)

* Earthquake in Tbilisi, Georgia, 25 April 2002 (M4.5, h=3-4 km, MMI=VII MSK-64) (Gabrichidze, Mukhadze and 
Timchenko, 2003) 
** Earthquake in Boumerdes, Algiers, 21 May 2003 (M6.8) (Belazougui, Farsi and Remas, 2003)
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Most reports of major disasters from the EUR-OPA MHA region refer to some damage to 
essential public facilities, such as schools and hospitals. In the last decade, earthquake 
data indicate that only a small proportion of existing buildings suffered severe earthquake 
damage. Unfortunately, these were mostly government buildings, especially schools, and in 
some cases health care facilities (Table 6.1).

Background

The territory of FYROM, which is located in the Mediterranean and Balkan seismic region, 
is exposed to intensive neo-tectonic movements, causing relatively high and frequent 
seismic activity. Over the last 100 years, more than 1 000 earthquakes have occurred 
within the national territory, a considerable number of which have been of damaging 
(MMI = VI-VIII) or destructive (MMI = IX-X) intensity. Of the 194 earthquakes with an 
intensity (MMI) greater than VI, 44 had an MMI of VII, 15 had an MMI of VIII, nine had 
an MMI of IX and two had an MMI of X. 

Compared to the number of buildings that comprise the national residential building 
stock, school buildings have a high occupancy rate and can operate in up to three shifts. 
Pre-primary, primary and secondary education in FYROM is organised in 1 292 school 
facilities, which accommodate about 344 393 students and 17 849 staff. The total 
student population represents 18% of the total population of FYROM, which is estimated 
at 2 033 964 inhabitants (Republic Bureau of Statistics, 1992).

Preliminary architectural screenings of school facilities revealed that 874 (59%) school 
buildings almost satisfy standards for intended use, while 615 (41%) should be repaired, 
reconstructed or adapted. Out of 1 489 school buildings, 367 (25%) were built before 1945, 
666 (45%) in the period 1945 to 1965, and 460 (31%) after 1965. The first seismic design 
code for the territory of FYROM was enforced in 1964. Thus, 1 033 (69%) educational 
buildings currently in use were built with no regard for seismic safety considerations.

An analysis of seismic exposure of school buildings and students (Table 6.2) indicated that 
there is a high probability that 100% of school buildings might be exposed to an MMI of 
greater than or equal to VI, and 98% of school buildings and 99% of students to an MMI 
of greater than or equal to VII.

Table 6.2. Seismic exposure of school buildings and students in FYROM

Intensity MMI (≥)
Buildings Students

Number % Number %
VI 1 489 100 344 393 100
VII 1 467  99 342 568  99
VIII 1 002 67 257 640  75
IX 264 18 57 720 17
X 37 3 4 959 1
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In the Skopje earthquake of 1963 (Table 6.3), 44 urban school buildings – or 57% of 
the total urban school building stock, providing education for about 50 000 children 
– were destroyed. Fortunately, the Skopje earthquake occurred during the summer 
holidays, at 5:17 a.m. local time, when school buildings were not being used. Thus, there 
were no human casualties associated with the heavy school building loss. Nevertheless, 
schooling was heavily interrupted both in Skopje and throughout the entire country. 
Most children were evacuated until school buildings were repaired and strengthened and/
or new temporary or permanent school facilities were erected. Unfortunately, neither the 
government nor schools had prepared emergency plans for such a situation. As in many 
other cases, if the earthquake had occurred while students were in the school building, 
the Skopje casualty figures would have been enormous (Figure 6.1).

Table 6.3. Behaviour of educational buildings in the Skopje earthquake

School type
Damage state

Total
Pre-earthquake 

occupancy1 2 3/4 5

Primary
3 7 11 14

35 36 585
(9%) (20%) (31%) (40%)

Secondary
8 15 1 18

42 13 772
(19%) (36%) (2%) (43%)

Total
11 22 12 32

77 50 357
(14%) (29%) (16%) (42%)

Earthquake in Skopje, FYROM, 26 July 1963 (M6.1, 8 km, MMI=IX MSK-64) 
Source: Milutinovic and Tasevski, 2003.

Figure 6.1. Partial collapse of secondary schools in 
the 26 July 1963 Skopje earthquake

(a) Gymnasium “Cvetan Dimov” (b) Gymnasium “Zefljus Marko”

(a) (b)
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Emergency building damage inventory and needs assessment

Following the earthquakes in Skopje in 1963, Bucharest in 1977, Thessaloniki in 1978 and 
Montenegro in 1979, a number of Balkan countries became involved in the UNDP/UNIDO-
RER/79/015 project “Building construction under seismic conditions in the Balkan region”. 
Participating countries Bulgaria, Greece, Hungary, Romania, Turkey and Yugoslavia agreed 
upon the format of the first version of the Emergency Earthquake Damage Inspection 
Form. The primary objectives of the emergency damage inspection were:

• To protect human life and prevent injury by identifying buildings that had been weakened 
by earthquakes and which are therefore threatened by subsequent aftershock activity.

• To salvage property by identifying emergency strengthening needs and measures 
(shoring, bracing, partial or total demolition, etc.).

• To record damage and assess usability, thus permitting the use of a maximum number 
of buildings quickly and at an acceptable level of risk.

• To provide information on required sheltering, and to indicate shelter sites as well as to identify 
transportation routes that may be dangerous due to the collapse of hazardous buildings.

• To collect data necessary for obtaining reliable estimates of the disaster, such that 
authorities can take effective and efficient relief measures, formulate disaster mitigation 
policies and allocate available resources.

• To provide data that will identify frequent causes of damage. These data can then be 
used in the formulation of rehabilitation plans.

• To provide information for practical research studies that map the spatial distribution of 
earthquake effects (which may lead to reconsidering urban plans), re-evaluate existing 
codes and construction practices, update seismic hazard maps and elaborates seismic 
vulnerability models for pre-earthquake assessments. (UNDP/UNIDO-RER/79/015, 1985; 
Anagnostopoulos, Petrovski and Bouwkamp, 1989).

The form, which contains data entries coded for easy computer transfer and processing, 
requests the following general data:

• Building identification.

• Technical characteristics of the building, including its use.

• Data on the building’s structural system, including the quality of workmanship and repairs.

• Building damage assessment parameters, for both structural and non-structural 
elements, building installations and the damage state of the entire building.

• Post-earthquake usability classification of the building and posting.
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• Recommendations for emergency measures.

• Estimates of the building value, cost of damage and human casualty. (UNDP/UNIDO-
RER/79/015, 1985; Anagnostopoulos, Petrovski and Bouwkamp, 1989)

The essential objective of the UNDP/UNIDO-RER/79/015 form is to establish a direct 
relationship between physical building damage and its usability (Table 6.4). Thus, one 
screening is sufficient to classify the building in terms of both damage and usability. 
The Applied Technology Council has recommended the use of similar criteria and 
methodologies in the United States (ATC, 1978).

A closed risk-ranking procedure based on pre-earthquake Rapid Visual Screening – which 
is described in the Federal Emergency Management Agency 154 Report (FEMA 154, 2002) 
and also in the paper by Christopher Rojahn in this publication – is used in the United 
States and in some other countries. In 1996, the Ministry of Construction in Japan issued 
standards for seismic damage assessment and performance of existing and damaged 
buildings (Fukuta, 1996).

While Balkan countries such as Bulgaria and FYROM have slightly modified the original 
UNDP/UNIDO-RER/79/015 format to allow for national specifications, Greece drastically 
revised it by adopting two levels of inspections; the second level uses a form that is 
quite similar to the 1984 UNDP/UNIDO-RER/79/015 format. Following the 1996 
earthquake in Konitsa in northern Greece, EPPO (Earthquake Planning and Protection 
Organisation) introduced a first-degree inspection procedure for rapid post-earthquake 
usability evaluation (Dandoulaki, Panoutsopoulou and Ioannides, 1998). European efforts 
(e.g. Belazougui, Farsi and Remas, 2003; Benedetti and Petrini, 1984) to establish a 
procedure that relates pre-earthquake building characteristics, both technical and 
structural, to their vulnerability/risk rank never reached a consensus.

School ID Card: A prerequisite for effective mitigation and 
emergency response

The following five steps are essential in conducting any risk management programme:

• Understanding the current level of risk exposure.

• Assessing the acceptability of this risk.

• Evaluating alternative risk mitigation approaches.

• Selecting an appropriate approach.

• Implementing the approach.
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Table 6.4. Criteria for damage and usability classification of buildings

Damage 
and 

usability 
category

Usability  
category

Damage  
state

Damage 
degree

Damage  
description Note

I Usable

None:  
Slight non-
structural 
damage, very 
isolated or 
negligible 
structural 
damage

1

- No visible damage to structural 
elements

- Possible appearance of fine cracks 
in the wall and ceiling mortar

- Non-structural and structural 
damage barely visible

Buildings classified as 
damage degrees 1 and 
2 are without decreased 
seismic capacity and do 
not pose a danger to 
human life. 
These buildings are 
immediately usable, or 
usable after removal of 
local hazards, such as 
cracked chimneys, attics 
and gable walls.

2

- Cracks in the wall and ceiling mortar
- Displacement of large patches 

of mortar from wall and ceiling 
surfaces

- Considerable cracks, or partial 
failure of chimneys, attics and 
gable walls

- Disturbance, partial sliding, sliding 
or collapse of roof covering

- Cracks in structural elements such 
as columns, beams and reinforced-
concrete walls

II Temporarily 
unusable

Severe: 
Extensive 
non-structural 
damage, 
considerable 
structural 
damage yet 
repairable 
structural 
system

3

- Diagonal or other cracks in supporting 
walls, walls between windows and 
similar structural elements

- Large cracks in reinforced structural 
elements such as columns, beams 
and reinforced-concrete walls

- Partially failed or failed chimneys, 
attics or gable walls

- Disturbance, sliding and collapse of 
roof covering

Buildings classified as 
damage degrees 3 and 
4 are of significantly 
decreased seismic 
capacity.
Limited entry to the 
building is permitted, 
and it is unusable 
before repair and 
strengthening.
The needs for supporting 
and protection of 
the building and its 
surroundings should be 
considered.

4

- Large cracks with or without 
detachment of walls, with crushed 
materials

- Large cracks with crushed material 
from walls between windows and 
similar elements of structural walls

- Large cracks with small dislocation 
of reinforced-concrete structural 
elements: columns, beams and 
walls

- Slight dislocation of structural 
elements and the whole building

III Unusable

Total: 
Destroyed or 
partially or 
totally collapsed 
structural 
system

5

- Structural elements and their 
connections are extremely damaged 
and dislocated

-  Large number of crushed structural 
elements

-  Considerable dislocation of the 
entire building and roof structure.

- Partially or completely failed 
buildings

Buildings classified 
as damage degree 5 
are unsafe and risk 
sudden collapse. Entry is 
prohibited. Protection of 
streets and neighbouring 
buildings or urgent 
demolition is required. 
Decision on demolition 
should be based on an 
economic study that 
considers repair and 
strengthening as one of 
the possible alternatives.
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The first step is important when establishing disaster preparedness strategies because 
understanding the current level of risk exposure provides essential qualitative and 
quantitative inputs for internal (school) and external (community/state emergency 
systems) response plans. The other four steps provide important inputs for mitigation 
strategies and their implementation, in particular for engineering mitigation measures, 
which require substantial resources.

The public and those employed in disaster management must be aware of risks in their 
educational facilities in order to be adequately prepared and to respond effectively in 
the event of a disaster. The School ID Card can be a useful tool to provide effective risk 
mitigation and emergency response. It provides essential data on potential damage to 
school buildings from earthquakes of different magnitudes and also includes elements 
for effective first-response and emergency management operation.

The adoption of a School ID Card system, which would be developed for every school 
building and school administration would ensure:

• Understanding of risk-ranking and thus the classification of school stock according to 
risk factors and vulnerability to earthquakes of different magnitudes.

• Development of community emergency response plans prioritised by risk factors.

• Planning of cost-effective community resources, both material and human, for efficient 
emergency response.

• Better estimation of support from regional and/or state emergency systems.

• Improved planning and organisation of relief needs.

In its simplest form, the School ID Card contains risk audit data. All these data can be 
gathered, computed, interpreted and synthesised prior to an earthquake by specialists. In 
summary, the School ID Card should include data on:

• Building identification.

• Technical characteristics of the building and its use.

• Building’s structural system data, including the quality of workmanship and repairs.

• Site-specific data: seismological, earthquake hazard and geotechnical.

• Building vulnerability data as well as the risk rankings defined for several earthquake 
scenarios that are likely to affect the school. The low-probability high-impact event 
should also be included as the worst-case scenario. The FEMA-154 scoring scheme, 
or more accurate methods such as those incorporated in standards in Japan, may be 
used for estimating levels of expected damage. On this basis, for identified and/or 
predefined occupancies, the expected casualty should be estimated and included in 
emergency management plans.
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Schools and school gymnasiums are often used as emergency centres, as housing for 
the injured or as evacuation areas in post-earthquake situations. Thus, evaluation 
of the stability and safety of school buildings by rapid inspection becomes even 
more vital. Standard visual inspection techniques, which use either “side walk” or 
“building entry” methods, do not in many cases provide reliable diagnoses. However, 
rapid and cost-effective techniques do exist that can overcome these visual screening 
shortcomings. Ambient vibration measurements of the school building, performed 
prior to and after a damaging earthquake, can provide comparative data on the pre- 
and post-earthquake dynamic properties of the building. High-resolution analytical 
diagnostic techniques can also determine the post-damage earthquake usability of 
the building. If the instrumentation is telemetric, the diagnosis can be dispatched 
immediately to emergency centres. Establishing links with specialised organisations 
and/or institutions is necessary for such techniques to be most effective.

In addition to standard structural and other emergency parameters outlined in the 
UNDP/RER-79/015 or FEMA 154 forms, the School ID Card could include data on 
school building pre-earthquake dynamic properties, such as natural frequencies and 
mode shapes. The criteria for such inclusion are either the shift occupancy (more than 
for example 300 students) or the role of that particular school building in a city/
regional/state emergency management plan.

As is the case in some countries, major schools can be instrumented. Depending on the 
adopted instrumentation technique – an individual strong-motion instrument or an 
array – a number of high-resolution analytical diagnostics techniques can determine 
the post-damage earthquake usability of the building. If the instrumentation is 
telemetric, the diagnosis can be dispatched directly to emergency centres. In order 
to establish such a system, it would be necessary to co-ordinate with specialised 
organisations and/or institutions. 

Using a simple strong-motion instrument, an estimate on potential building damage 
can be made by comparing the school building input acceleration level and associated 
demands with the building capacity computed prior to the earthquake. Using an array, 
the processing of recorded array data would indicate the levels of developed non-
linear deformation, which can be translated easily into damage states and dispatched 
to emergency centres. 

The continuing work of EUR-OPA Major Hazards Agreement

Since its establishment in 1987, the EUR-OPA Major Hazards Agreement has made 
concerted efforts to promote a culture of risk prevention that can bring populations at 
risk, authorities, decision-makers and stakeholders to an enhanced awareness of risks and 
of safety measures to be implemented at individual and community levels.
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Some of these efforts have already been realised, for example the Euro-Mediterranean 
Network of Schools (MEDSAFE Network), which is dedicated and mandated to promote a 
culture of risk prevention, was established in 1999. 

The protocol for safety in schools agreed at the “Third Euro-Mediterranean Conference 
on Schools and Risks” (13-15 January 2000, Sofia, Bulgaria) and the conclusions of the 
“International Workshop on Safety in School Buildings” (11-12 December 2000, Sofia, 
Bulgaria) reaffirmed a strong need for:

• Identification of the risks to which schools are exposed; and a safety analysis that 
identifies the requirements that ensure an individual’s safety.

• Training for school principals; and identification of measures to raise staff, student 
and parent awareness of the natural and industrial environment, and of the necessary 
precautions and procedures in the event of an accident.

• Placement of instructions and introduction of prevention and warning systems.

• Organisation of periodic drills to test these measures.

• Incorporation of information on the prevention of major risks in the school curriculum.

To further direct these EUR-OPA MHA efforts, two workshops were organised:

• Workshop on “Vulnerability of Buildings”, 3-5 March 2003, Joint Research Centre, Ispra, Italy.

• International Workshop on “Safety and Emergency Management of Essential Facilities”, 
19-21 June 2003, Ohrid, FYROM (see “References”).

These activities established that earthquake vulnerability and damage potential of essential 
facilities – such as kindergartens, schools and hospitals – lead to unacceptable levels of 
casualties and economic loss, particularly with regard to earthquakes. It was decided that 
adequate “facility-specific” ID cards should be prepared, which contain structural and other 
building-specific data (identification, quality of construction and maintenance, installations, 
emergency evacuation capacity, etc.), a site-specific hazard matrix and building-specific 
risk estimates. These cards should be used by local, regional and national governments for 
effective prevention, preparedness and emergency response planning.

Present EUR-OPA MHA efforts are focused on developing the School ID Card as an 
instrument for raising the awareness of the public, school administrators, authorities 
and emergency managers to school risk-ranking and to the potential scale of problems 
that these institutions may face during an earthquake emergency. However, to utilise 
these buildings following a disaster, their post-event safety must be known. While 
sufficient in some cases, visual screening methods based solely on expert judgment are 
not always reliable. Non-invasive and cost-effective methods, such as ambient vibration 
for pre- and post-event testing with results incorporated in a standard School ID Card, 
would significantly decrease the risk of misinterpreting a building’s post-event safety. A 
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consistent integrated approach to this problem will significantly improve the management 
capabilities of communities or state emergency services and allow the integration of 
schools in the system as a resource of significant capacity.

It is important and necessary at this time to propose and establish new approaches, in 
addition to suggest new co-operative mechanisms aimed at minimising risks in schools 
and assuring effective and efficient hazard response to protect their occupants. The 
School ID Card is seen as a cost-effective means of achieving this objective.

Earthquake preparedness in FYROM schools

During the last decade, earthquake preparedness of schools and students has been 
achieved through the national education system and activities of specialised NGOs 
(e.g. Macedonian Red Cross, First Children’s Embassy) and agencies of the United Nations 
(e.g. UNICEF, UNESCO). Topics addressing natural and man-made hazards and disasters 
have also been integrated into the curricula and in students’ extra-curricular activities.

In order to better educate students and teachers in disaster preparedness and management, 
UNICEF-Skopje Office launched a project on “Physical and Psychological Management of 
Earthquake-Related Emergencies in Schools in the Republic of Macedonia”. This project 
had the following objectives:

• Education programmes. Topics addressing natural and man-made disasters will be 
further integrated into the curriculum, with particular emphasis on the main agents 
of disaster in FYROM. The basic elements of emergency management, in addition to 
stress management and counselling, will also be incorporated in educating and training 
existing and future teaching staff.

• School Emergency Preparedness Plans (SEPP). These plans are to be prepared at the 
school level. The roles and responsibilities of all stakeholders and instructions for 
emergency procedures will be clearly defined. Drills to test the effectiveness of SEPP will 
be organised regularly in co-ordination with the Pedagogical Institute of Macedonia 
and the Ministry of Education and Science.

A number of project activities have already been realised:

• Definition of school survey sampling model. To assess the present condition of school 
buildings and the prevalent structural typology, 15% (about 150 school buildings) of 
the overall school building stock was evaluated. The school building sample, sampling 
criteria and prioritisation were based on the local seismicity of FYROM, distribution 
of pedagogical regions, and the typology and present conditions of the exposure 
(Figure 6.2).

• School building survey. A school building survey focused on the characteristics of the 
building site, school building geometry and structural characteristics, materials used, 
characteristics of foundation media, age, quality of maintenance, existing conditions, 
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provision of evacuation facilities and capacity. The UNDP/UNIDO-RER/79/015 form was 
slightly modified to include only pre-earthquake building data and data of interest 
to the Ministry of Education and Science for improvement of school maintenance, 
equipment, installations, etc. (Figures 6.3 and 6.4).

• Determination of dominant school building structural typology. The principal structural types 
of school buildings were defined based on data collected in a survey of school buildings.

• Development of a GIS-oriented information database. This database was developed 
from the school-building inventory and from data collected on structural, non-
structural and other school building parameters.

• Expected seismic behaviour of school buildings and probability of disaster. The expected 
seismic behaviour of school buildings and the probability of disaster were estimated for 
prevalent structural types of school buildings in FYROM based on detailed analyses of 
buildings’ behaviour in the post-elastic domain.

• Definition of cost-effective measures and priorities for reduction of earthquake 
effects. Cost-effective measures to reduce non-structural school building damage will 

Figure 6.2. Regions of school survey sampling
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be proposed, based on disaster potential caused by unacceptable behaviour of non-
structural elements and school equipment.

• Development of guidelines for the physical and psychological management of 
earthquake-related emergencies in schools. These guidelines will provide information 
on present school building conditions, prevalent school building typology and expected 
structural behaviour of school buildings in the event of an earthquake. Measures and 
priorities to consider in the physical and psychological management of earthquake-
related emergencies are defined in accordance with worldwide experiences and are 
adjusted to the existing seismic and school-building environment in FYROM.

• Preparation of classroom materials. In order to improve the skills and decision-making 
abilities of teachers and administrative staff, booklets and teachers’ manuals will 
be prepared that contain measures and priorities for the physical and psychological 
management of earthquake-related emergencies. The booklets will contain approximate 
assessment of school building safety and instructions on how to organise building 
evacuation.

• In-service teacher training. Regional workshops for school co-ordinators will be 
organised to present relevant teaching models.

The project is being conducted in two phases:

• Phase I. This phase includes the sampling of school buildings and a survey, estimation 
of the building’s seismic performance and probability of creating internal disaster 
conditions; definition of cost-effective measures for reducing non-structural risks 
and collateral effects; and measures for physical and psychological management of 
earthquake-related emergencies.

• Phase II. Development, preparation and printing of classroom materials, in addition to 
in-service teacher training, will take place.
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Figure 6.3. School survey form

1. Municipality: 2. Town:

3. School ID: 4. Status of the school:
Principal school
Branch school

5. Name:

6. Address:

7. Contact person:

8. Number of buildings: 9. School gross area (m2):
Teaching facilities
Sport facilities
Kitchen

10. Open areas (m2):
Yard
Playground

11. Number of pupils: 12. Teaching and other staff:
First shift First shift
Second shift Second shift
Inter-shift

13. Emergency response and shelter plans:
Yes
No

14. Emergency supplies:
Yes
No

15. Earthquake drills:
Yes
No

16. Earthquake education and training programmes: (Yes/No)
Teaching staff
Pupils
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Figure 6.4. Building survey form

1. School ID: 3. Building usability:
Teaching facilities

2. Building ID: Sport facilities
Kitchen

4. Number of pupils: 5. Teaching and other staff:
First shift First shift
Second shift Second shift
Inter-shift

6. Building gross area (m2):

7. Classrooms: 8. Specialised cabinets:
Number Number
Gross area (m2) Gross area (m2)

9. Other rooms: 10. Hallways:
Number Gross area (m2)
Gross area (m2)

11. Width of stair flight (m):

12. Year of construction: 13. Plan shape:
Regular
Irregular
(T-shape, L-shape, U-shape, cruciform,  
other complex shape)

14. Number of storeys: 15. Average storey height (m):
Basement (Yes/No)
Storeys 16. First-floor stiffness relative to others:
Mezzanine Larger
Appendages About equal

Smaller

17. Type of structure: 18. Type of load carrying system:
Bearing walls
Frames
Frames with infill walls
Skeleton with infill walls
Mixed
Other

19. Partition walls: 20. Floors:
Reinforced concrete Reinforced concrete
Wood Steel
Masonry Wood
Mixed Other
Other

21. Floor covering:
Wood
Textile
Ceramic
Other
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22. Roof: 23. Roof covering:
Reinforced concrete Tiles
Steel Lightweight asbestos-cement
Wood Metal sheets
Other Other

Installations: (Yes/No/year) 25. Quality of workmanship:
Electrical (Good – 3; Average – 2; Poor – 1)
Plumbing
Heating
Lightning conductor

26. Maintenance: 27. Quality of joinery:
(Good – 3; Average – 2; Poor – 1) (Good – 3; Average – 2; Poor – 1)

Windows
Doors

28. Existing damages (description): 29. Last repair and reconstruction works:
Repaired (year)
Strengthened (year)

30. Building internal hazards:
Potential of non-structural earthquake hazards in classrooms (Yes/No)
Potential of non-structural earthquake hazards throughout school building (Yes/No)
Marked evacuation routes (Yes/No)

31. Fire protection: (Yes/No) 32. Technical documentation available:
Hydrants (Yes/No)
Fire extinguishers Architecture
Alarms Structural design
Structural measures against fires

33. Site-soil conditions: 34. Slope:
Rock Flat
Firm Slight slope
Medium Moderate slope
Soft Steep slope

35. Observed soil instabilities: 36. Seismic exposure:
None Maximum observed intensity
Slight settlement Seismic zone
Intensive settlement
Liquefaction
Landslide
Other

37. Flood danger: 38. HazMat on site:
Yes Yes (on what distance)
No No
Unknown Unknown

39. Photographs:

40. Remarks and recommendations (Yes/No):
(if yes please attach a separate sheet)
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Note

1. The EUR-OPA Major Hazards Agreement (MHA) member states are Albania, Algeria, 
Armenia, Azerbaijan, Belgium, Bulgaria, Croatia, Cyprus, France, FYROM, Georgia, Greece, 
Lebanon, Luxembourg, Malta, Moldova, Monaco, Morocco, Portugal, Romania, the Russian 
Federation, San Marino, Spain, Turkey and Ukraine.

References

Anagnostopoulos, S.A., J. Petrovski and J.J. Bouwkamp (1989), “Emergency Earthquake 
Damage and Usability Assessment of Buildings”, Earthquake Spectra, Vol. 5, No. 3.

Applied Technology Council (ATC) (1978), Tentative Provisions for the Development of 
Seismic Regulations for Buildings, Publication ATC-3-06.

Belazougui, M., M.N. Farsi and A. Remas (2003), “A Short Note on Building Damage”, 
European-Mediterranean Seismological Centre Newsletter, No. 20.

Benedetti, D. and V. Petrini (1984), “On Seismic Vulnerability of Masonry Buildings: 
Proposal of an Evaluation Procedure”, L’Idustria delle Costruzionii, Vol. 18.

Dandoulaki, M., M. Panoutsopoulou and K. Ioannides (1998), “An Overview of Post-
Earthquake Building Inspection Practices in Greece and the Introduction of a Rapid Building 
Usability Evaluation Procedure after the 1996 Konitsa Earthquake”, Proceedings of 11th 
European Conference on Earthquake Engineering, Paris, France, 6-11 September 1998.

Federal Emergency Management Agency (FEMA) (2002), Rapid Visual Screening of 
Buildings for Potential Seismic Hazards: A Handbook. FEMA 154 Report.

Fukuta, T. (ed.) (1996), “Outline of Standards to Evaluate Seismic Capacity of Existing and 
Damaged Reinforced-Concrete Buildings”, The First Management Panel on Collaboration 
Research Activities Between Joint Research Centre of the European Commission-
Institute for Systems, Informatics and Safety (JRC-ISIS) and the Japanese Ministry of 



Keeping schools safe in earthquakes
CHAPTER 6

118 © OECD 2004

Construction (JBRI), Tsukuba, Japan, 1996.

Gabrichidze G., T. Mukhadze and I. Timchenko (2003), “Damaging Effects on Education 
and Health Facilities in the April 2002 Earthquake in Tbilisi, Georgia”, Proceedings of 
International Workshop on Safety and Emergency Management of Essential Facilities, 
Ohrid, FYROM, 19-21 June 2003.

Milutinovic Z.V. and G.S. Trendafiloski (1997), “Emergency Management of the Education 
System in the Republic of Macedonia”, International Conference on Risk Sciences: 
Training at School Level, Sofia, Bulgaria, 1997.

Milutinovic Z.V. and G.S. Trendafiloski (1998), “Earthquake Preparedness of Schools 
in Republic of Macedonia”, Proceedings of 11th European Conference on Earthquake 
Engineering, Paris, France, 6-11 September 1998.

Milutinovic, Z.V., et al. (2002), “Physical and Psychological Management of Earthquake-
Related Emergencies in Schools in Macedonia”, Proceedings of 12th European Conference 
on Earthquake Engineering, London, United Kingdom, 9-13 September 2002.

Milutinovic, Z.V. and B. Tasevski (2003), “Early Response to 1963 Skopje Earthquake: Operational 
and Institutional Aspects”, Proceedings of International Conference “Skopje Earthquake  
40 Years of European Earthquake Engineering”, Ohrid, FYROM, 26-29 August 2003.

Milutinovic, Z.V. and G.S. Trendafiloski (2003), “Seismic Vulnerability and Performance 
of School Buildings in FYROM”, Proceedings of International Workshop on Safety and 
Emergency Management of Essential Facilities, Ohrid, FYROM, 19-21 June 2003.

Olumceva, T.R., Z.V. Milutinovic and G.S. Trendafiloski (2003), “Elements of Physical and 
Psychological Management of Emergencies in Schools”, Proceedings of International 
Workshop on Safety and Emergency Management of Essential Facilities, Ohrid, FYROM, 
19-21 June 2003.

Republic Bureau of Statistics (1992), Census of Population, Households and Farm 
Economies in 1991. Basic Data for Population by Municipalities. Definite Data, Statistical 
Review No. 226, Republic Bureau of Statistics of Republic of Macedonia, Skopje.

UNDP/UNIDO-RER/79/015 (1985), Post-Earthquake Damage Evaluation and Strength 
Assessment of Buildings, Volume 4.


