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FIRE RISK ASSESSMENT OF THE HOTEL ‘’PATRIA’’ IN SUBOTICA  
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Abstract: The public buildings, gathering a large number of people, are particularly vulnerable to catastrophic 

events, such as fires, hence a proper implementation of preventive measures (fire protective passive and active 

measures) plays a key role in the fire safety of the building occupants. According to the Low on risk reduction, all 

legal entities that manage business or commercial facilities with a capacity of more than 100 persons are required to 

conduct risk assessment and adopt Plans for risk reduction. This paper presents the fire risk assessment of the hotel 

''Patria'' in Subotica. Based on the collected data on the building and expert analysis, in accordance with the national 

methodology, a scenario for fire development was created, risk level was determined and appropriate preventive 

measures, which would increased the fire safety of the building and its occupants, are proprosed. 
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1. INTRODUCTION 

With hundreds of guests and staff, as well as dozens of possible fire risks, public buildings, 

such as hotels, gathering large number of people, are an incredibly high priority for a 

comprehensive risk assessment, risk identification, rating its treatment and reduction. According 

to the research, conducted by National Fire Protection Association (NFPA) [1], cooking 

equipment is the leading cause of fires in hotels, accounting for one-half of the fires in this 

property type - Figure 1. 

 

Image 1 - Leading areas of origin in hotel and motel structure fires [1] 

Along with the doors, the walls and ceilings of the egress paths, as well as their claddings, 

are the key elements of the fire protection of these buildings. These items combine to form "fire 

compartment" - the passive system of barriers that prevents and/or slows down the progress of a 

fire and smoke. New hotels are more likely to have active fire protection measures, that is, fire 

sprinklers in every guest room as well as detection and alarm systems. Older hotels may only 

have smoke alarms in guest rooms. These measures contribute to timely fire detection, fire 

brigade alerting and fire extinguishing, thereby improving fire safety of the building, alongside 

passive fire protection. In addition, appropriate firefighting equipment in the hotel should be 

provided, while the hotel staff should be trained in fire safety methods (how to raise an alarm, 

how to fight fires, and how to evacuate the building). 

According to the current legislation in Republic of Serbia [2], risk assessment of natural and 

man-made hazards should be prepared and issued by legal entities that manage business, 
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commercial, sports, catering and accommodation facilities with a capacity of more than 100 

persons. This paper presents fire risk assessment of the hotel ,,Patria” in Subotica. The 

assessment procedure and the content of the assessment are harmonized with the instruction on 

the methodology for risk assessmenti and protection and rescue plans in emergency situations. 

2. BASIC DATA ON THE BUILDING 

Hotel "Patria" is located in Subotica, in the street Đure Đakovića 1-a - Figure 2. The hotel is 

equipped with asphalt access roads, electrical networks from its own substation, water supply 

network, sewerage network and gas network. Within the hotel there is a parking area, as well as 

a plateau for access of the fire trucks. 

The building is built as a stand-alone, consisted of basement, ground floor, 6 upper floors 

and the attic. The structural system is a skeleton frame, consisting of reinforced concrete (RC) 

columns, beams and RC mezzanine structures. The building envelope is formed by brick. The 

wooden roof structure was subsequently built.  

The structure is divided into fire compartments (each floor is a compartment) - Figure 3. The 

main vertical communication, ie the main staircase is constructed as a fire compartment, as well - 

Figure 4. The hotel has an additional external staircase - Figure 6. All wings within hotel units 

are insulated with fire-rated doors. 

The building facade is thermally insulated with non-combustible material (stone wool). A 

part of the facade was covered with aluco-bond in the color of natural aluminum. 

In all public rooms, non-combustible coverings of combustibility category A1 (ceramic tiles, 

stone) have been installed - Figure 4, while in the apartments and in the hallways between, the 

floor is covered with wall-to-wall carpet - Figure 5. 

 

 
Image 2 - The street view of the hotel ‘’Patria’’ Image 3 - Fire compartments of the hotel ‘’Patria’’ 

3. FIRE SAFETY ANALYSIS OF THE BUILDING  

According to [3], hotel ,,Patria” is classified in the second (II.3.4 - public and business 

buildings gathering 200 to 500 people) fire risk category. This category buildings have to: 

 implement preventive fire protection measures, 
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 provide a permanent duty with the required number of persons who have a certificate 

of passing the professional fire protection exam, 

 adopt a Fire protection plan (Hotel Patria has a fire protection plan).  

In the hotel "Patria", there is a 24-hour trained physical and technical protection service. All 

employees are regularly trained for fire protection, in accordance with existing legal regulations. 

Every three years, a knowledge test is performed. There is no organized fire brigade at the hotel 

level.  

As height of the last storey's floor of the building doesn’t exceed 30 m in relation to the 

surrounding ground (22 m), building is not classified as high-rise building, according to [4], 

hence the fire safety analysis was carried out in accordance with [5]. 

Based on the dominant purpose, isolation and height, the building, in accordance with [5], is 

classified in class IJ3 (standalone public building of height more then 22 m). Based on the 

maximum number of persons in one fire compartment (101-300) and the largest area of the 

compartment (800-1200 m
2
), the building belongs to class P4. 

Based on the classes IJ3 and P4, the building structure requires fourth (IV) degree of fire 

resistance, ie. "Higher resistance". 

Given the chosen structural system, element dimensions and materialization, the structure 

has a high resistance to potential exposure of elements to high temperatures. The elements of the 

load-bearing structure (columns, beams and slabs) meet the required fire resistance classes. The 

building envelope is formed by brick walls, 25 cm thick, which withstand high temperature 

conditions without significant damages for up to 5 hours and, therefore, meet the required fire 

resistance class, as well. 

The roof structure of the building is fire-separated from the rest of the building by a fire-

resistant mezzanine structure (gypsum boards), hence it is not required to satisfy the fire 

resistance class. 

According to [5], the building staircase of class IJ3 must be fire-separated from the corridor 

by fire-rated walls and fire-rated doors as elements on the border of the fire compartment, and in 

accordance with the designed degree of fire resistance of the building. Each fire compartment of 

the hotel is accessible via at least one safety staircase. At the entrance to the staircase inside the 

building, on each floor there is a fire-rated door installed, which prevents the spread of smoke 

and fire vertically throughout the building (from floor to floor) - Figure 4. The door at the 

entrance to the staircase is revolving and opens in the direction of evacuation (in accordance with 

the Rule). 

Stone wool meets the fire reaction class A1 (non-combustible materials), with a melting 

point  ≥1000 °C [6].  Accordingly, it can be concluded that the facade is built of non-combustible 

thermal insulation material, hence the spread of fire over the building facade is prevented. The 

height of the vertical building element that separates the floors (breaking distance) on the facade 

is greater then 1m, therefore fullfilling the requirement in the Rule. 

There are no obstacles in the evacuation corridors. Fire and smoke resistant doors are located 

in technical rooms and within communications, with the aim of enabling safe evacuation in the 

event of a fire. The entrance door with sensor is equipped with appropriate electronic equipment 

and is set to open automatically in the event of a fire alarm signal. Technical rooms (electric 

generator room, gas boiler room, substation) and storage rooms are constructed as fire 

compartments. 

Among active fire protection measures, the hotel is equipped with: 

 evacuation plan, 
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 required number of fire extinguishers (with powder (S) and carbon dioxide (CO2)), 

 panic light, 

 manual fire alarm system, 

 automatic fire alarm system, 

 internal hydrant network. 
 

 

Image 4 - Fire rated doors and 

noncombustible coverings through 

the main staircase 

 

Image 5 - Combustible floor coverings in 

the hallway between apartments 

 

Image 6 - External ctaircase 

Given the design of the building in terms of the number and layout of fire compartments, the 

conditions for limiting the spread of fire in the building: horizontally, vertically and over the 

facade are satisfied.  

4. FIRE RISK SCENARIO  

The description of the fire risk scenario with the highest occurance probability is presented 

in Table 1. The structure of the created scenario is in accordance with the [7]. 

Table 1 - Fire risk scenario 

Danger 

• Fire 

• Occurrence of flames and smoke, possible injury of people in the form of burns or due to 

inhalation of smoke. 

Occurance 
• In the afternoon, a fire broke out on the fifth floor when the building was not maximally 

occupied, ie 140 people present. 

Space dimension 
• In the hotel "Patria", the fire occured on the fifth floor due to a malfunction of the air 

conditioner. 

Intensity • Fire and smoke development 

Time  
•  07/15/2021, at 16:10, at a time when employees have already left the first shift, and most 

guests are not in their rooms. 

Course 

• Due to a malfunction of the air conditioner, a fire broke out, engulfed the easily flammable 

curtain, the air conditioner melted, and plastic drops ignited the carpet. The fire spread through 

the outer door of the room to the room across the hallway. An alarm alerted all hotel occupants. 

Hotel employees and guests evacuated and called the Fire and Rescue Unit. The fire was 

localized in about 15 minutes. 

Duration • Firefighting and evacuation of employees and guests was realized in about 15 minutes. 
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Early announcement • There is no early announcement, it is only possible to assume. 

Preparedness 
• Employees are prepared to act in case of fire. 

• Security services are prepared to act in case of fire, as well. 

Influence 

Protected values Demonstration of the scenario impact  

Life and health of people 

The total number of people affected by the fire: 

- dead - none 

- injured and taken care of - 2 

- ill - none 

- evacuated - 138 

- refuges - none 

Total - 140 

Economy / Ecology 

Total material damage to the economy and 

ecology including: 

- health care and treatment, 

- interruption of economic activities, 

- ecological restoration, 

- values of insurance premiums paid 

is minimal due to timely fire detection and 

division of the building into fire compartments, 

which prevents greater spread of fire. 

Critical infrastructure 

Total material damage to the Critical 

infrastructure including:  

- energetics (installations damages), 

- water management (installations damages), 

is minimal due to timely fire detection and 

division of the building into fire compartments, 

which prevents greater spread of fire. 

Generating other 

hazards 
• Power outages and electrical failures 

Reference incidents • No past reference incidents 

Informing the public • There is a timely and precise public information  

5. RISK LEVEL CALCULATION  

The assessment of the probability for a given scenario is conducted based on the probability 

criterion - Table 2, in accordance with [7]. Table 2 provides an overview of the fire impact on 

the protected values. 

 

Table  2 - Probability determination 

Category Probability 

 (а) Probability (b) Occurance (c) Expert assessment Chosen 

1 < 1% 1 event in 100 years and less Negligible  

2 1–5% 1 event in 20 to 100 years Small  

3 6–50% 1 event in 2 to 20 years Medium  

4 51–98% 1 event in 1 to 2 years High  

5 > 98% 1 event per year or more often Extremely high  



The 16th Conference with international participation   

Risk and safety engineering  Vranjačka Banja, June 2021 

178 

 

Table 3  - An overview of the fire impact on the protected values 

Protected values Criteria 

Life and health of people The total number of people affected by the fire scenario: 140 

Economy / Ecology 
The total material damage to the economy / ecology is minimal, which amounts to 0.1-

1% of the total annual working capital of Hotel PATRIA 

Critical infrastructure  
The total material damage to the critical infrastructure is minimal, which amounts to 

<0.5% of the total annual working capital of Hotel PATRIA  

Note: Hotel "Patria" generates income by providing services from its own business. The sum of the value of share and working 

capital is 376,114,000.00 dinars and this value represents the budget, used in the Assessment. 

The assessment of the consequences for life and health of people, considering the number of 

persons affected by the fire, is shown in Table 4. 

Table  4 - Consequences for life and health of people 

Category  Level of consequences Criterion Chosen 

1 Minimal <5  

2 Small 5–20  

3 Moderate 21–50  

4 Severe 51–150  

5 Catastrophic >150  

Note: Total number of people affected by the danger (dead, injured, ill, evacuated). 

Consequences for the economy/ecology are obtained by comparing the damage with the 

annual share and working capital of the company - Table 5. 

Table  5 - Consequences for economy / ecology  

Category Level of consequences Criterion Chosen 

1 Minimal 0,1–1%  

2 Small 1,1–3%  

3 Moderate 3,1–7%  

4 Severe 7,1–10%  

5 Catastrophic >10%  

Note: Total costs include: costs of treatment or health care, immediate or long-term emergency measures, costs of 

renovation of buildings, public transport and infrastructure, material goods, cultural heritage, costs of ecological renewal, costs 

of interruption of economic activities, values of paid insurance premiums. 

Consequences for the critical infrastructure are obtained by comparing the damage with the 

annual share and working capital of the company - Table 6. 

 

Table  6 - Consequences for the critical infrastructure 

Category Level of consequences Criterion Chosen 

1 Minimal <0.5%  

2 Small 0.5–1%  

3 Moderate 1–3%  

4 Severe 3–5%  

5 Catastrophic >5%  

 

By combining probability and consequences in risk matrix, obtained risk level for  life and 

health of people is high - Figure 7 and low for economy/ecology of the Hotel - Figure 8. High 
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risk level is a direct consequence of the hotel purpose - public building gathering a large number 

of people, hence it is expected for all the occupants to be evacuated in a case of a danger. 

 

 

Image 7 - Risk level for life and health of people Image 8 - Risk level for economy/ecology 

Obtained risk level for  critical infrastructure is low - Figure 9, while total risk level is 

moderate and acceptable - Figure 10. 

  

Image 9 - Risk level for critical infrastructure Image 10 - Total risk level  

The fire risk can be reduced by implementing active and passive protection measures, thus 

reducing the risk level to the lowest possible level, protecting the life and health of people 

present in the building and lowering  the material damage and loss.  

 

6. CONCLUSION REMARKS 

The Hotel Patria has a 24-hour physical and technical protection service, as well as on-duty 

employees, trained for the initial firefighting. All employees are regularly trained for fire 

protection, in accordance with existing legal regulations. Every three years, a knowledge test is 

performed. Hotel "Patria", as a legal entity classified in the second fire risk category, has 

established a Fire Protection Plan. The building is divided into fire compartments, whereas the 

most significant one is fire isolated main stairway evacuation corridor. In addition, the hotel is 

equipped with active fire protection measures, which can detect the fire in time and enhance 

proper occupants reaction.  

Based on the conducted analyzes, presented in the paper, it can be concluded that the hotel 

"Patria" in Subotica has a moderate fire risk, which is, according to the risk assessment 
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methodology, acceptable. Measures to further reduce the risk to the lowest possible level 

include: 

 Replace the wall-to-wall carpets in the hallways between the apartments with the non-

combistible coverings, thus preventing the spread of fire between the rooms. As a 

possible solution, there are carpets, treated with flame retardants or have incorporated 

flame retardant fillers, which would prevent or slow down the fire spreading. The 

slower a fire spreads, the greater the chance occupants can make it to safety. This 

measure would reduce the potential damage to the economy of the company in the 

event of the presented scenario; 

 Update fire protection plan regularly; 

 Develop and adopt a Plan for fire risk reduction, based on the Risk Assessment. 
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