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Seismic vulnerability RAN-Z 

masonry RC

Seismic Vulnerability and Seismic Resistance 
Assessment 

Methodologies in Slovenia 

 seismic VULNERABILITY of masonry buildings RAN-Z (1995)  

      parameters: amount of walls, masonry type, confinement,        
                       distribution of walls in layout, height of building 
   output: numerical value 0 - 10 

 seismic RESISTANCE of masonry buildings PO-ZID (2001)    

            based on data and results of analytic push-over method 

 output: coefficient of seismic  resistance SRCu-np 

 seismic RESISTANCE of RC buildings PO-AB (2002) 

             
RAN-Z vulnerability grade: 

 

up to 3.5 low vulnerability 

3.5- 6.5 medium vulnerability 

above 6.5 high vulnerability 
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Database  of 1500 Individually Assessed 
Buildings in Slovenia 

City of Ljubljana  
Buildings of historical nucleus of Ljubljana (1985) 

Health centres (1998) and hospitals (2012) 

Fire stations (2000) 

School buildings (2001, 2004, 2007) 

Some groups of residential buildings (2004, 2007, 2010, 2011) 

Buildings of MOL Administration and Public services (2004 to 2007) 

Industrial buildings in the City of Ljubljana (2001-2008) 

Public buildings of the State  
State Administration buildings  (2007 to 2009) 

Social Institutions and Residential buildings for students (2004 – 2010) 

Houses of Posočje region after 1998 and 2004 earthquakes 

POTROG (155 buildings) and CHERPLAN - Idrija (2011-2013) 
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Correlations between seismic vulnerability and some  
basic data, available in the National register of buildings (REN): 

 Building material (stone masonry, brick masonry, concrete, r.c.,  
    combination, other) 

 Number of floors (0, 1, 2, ...) 

 Period of construction (up to 1895, 1896–1920, 1921–1945, 1946–1965, 
              1966–1981, 1982–2008, 2009 ->) 

 
 

Analysis of the Database 
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Seismic hazard of Slovenia 
Design ground acceleration (ag) (Evrokod 8) 

Seismic intensity EMS-98 

Microzonation of MOL – Ground types (A, B, C, D, E, S1, S2) 

Return period 475 years 

Soil 

type 
Intensity Part 

A VII-VIII 45% 

B, C, D VIII 37% 

E VIII-IX 3% 

S1 IX 15% 

Microzonation of MOL – Intensity EMS-98 
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    European Macroseismic Scale EMS 

Vulnerability types of buildings:  
 A, B, C, D, E and F 

Classification of damage of buildings: 
 
 
 
 
 
 

Intensity EMS: I – XII 
Damage to buildings: V-XII EMS 

 
 
 

0: no damage 1: negligible to 
slight 

2: moderate 3: substantial to 
heavy 

4: very heavy 5: destruction 

HABITABLE LIMITED USE NOT SAFE 
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Building‘s 
vulnerability 

type 

Damage degree (extent of damage) 

0 1 2 3 4 5 

A 0 0 25  35  30  10  

B 0 25  35 30  10  

C 25  35  30  10  

D 60  30  10  

E 100  

F 100  

Damage caused by an earthquake  
of intensity VIII EMS   

    European Macroseismic scale EMS 
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Questionnaire for the estimation of expected damage 
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Rapid Damage Assessment System  
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Information 
for the 
public on 
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• Research report 1: http://www.sos112.si/slo/tdocs/naloga_99.pdf 

• Research report 2: http://www.sos112.si/slo/tdocs/naloga_102.pdf  

• Brochure/adults: http://www.sos112.si/slo/tdocs/brosura_odrasli_potres_2012.pdf 

• Brochure/kids: http://www.sos112.si/slo/tdocs/brosura_otroci_potres_2012.pdf 

• Web tool Questionnaire for the estimation of 
expected damage http://potrog2.vokas.si/ 

• Web tool Rapid Damage Assessment System 
http://potrog2.vokas.si/ 

• Meetings with representatives of ministries, municipal 
departments, building maintaining companies 

• Publishing scientific papers 

27 

Informing the public 
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Your questions 

are most welcome 

Julij Jeraj, MSc, Emergency Management Department of 
the City of Ljubljana 

12th International Crisis Manegement Conference 

Ljubljana, June 8th 2017 
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Thank you 

for your kind 

attention! 

Julij Jeraj, MSc, Emergency Management Department of 
the City of Ljubljana 

12th International Crisis Manegement Conference 

Ljubljana, June 8th 2017 
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