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Anomauin

Y cynacnomy 6ydisnuymei oomi€io 3 KN0YOBUX 8UMO2 € 2apaHmMy6anHs Oe3nexu Jooel y pasi GUHUKHEHHS NONCEHC].
Hns egpexmusnozo npomunon#cexsCcHo2o 3axucmy 6UcOmuux 0yoigenv nposaodsCcyemvcs bazamopienesa cucmema
3ax00i6, CReYiaIbHO a0anmosana 00 0cobIugocmeli maxkux 00'ekmie i noOY008aHA HA NPUHYUNI NPIOPUMENMHO20
3axucmy dcumms.

Y pobomi nasedeno ocno6mi yuHHUKU 8NAUBY NOJMCENHCI HA OYOIBNI0, BUSHAYEHO NPUYUHU 1T NOWUPEHHS, d MAKOXHC
OKpeCIeHo wiiaxyu niosuwerHs cmilukocmi 6yoieens i IXHIX OKpeMux 4acmuH 00 NpocpecusHozo obeaneHHs. Pozenanymo
CNOCOOU 3MEHUIEHHA NONACENCHOI Hebe3NeKU KOHCMPYKMUGHUX eleMeHMI, MaKux K nepekpumms ma nepezopooxu, i
0OMENHCEHHSL NOWUPEHHSL NOICENHCT MIJIC CYMINCHUMU CROPYOAMU. .

KurouoBi ciioBa: nporan, OyTaH, TYCTHHA, CKpaIuieHH HAQTOBHUI ra3, KUTbKICHIH BMICT KOMIOHEHTIB.

Abstract

In modern construction, one of the key requirements is to ensure the safety of people in the event of a fire. To
provide effective fire protection for high-rise buildings, a multi-level system of measures is implemented, specially
adapted to the specific characteristics of such structures and based on the principle of prioritizing human safety.

This study outlines the main factors influencing the impact of fire on buildings, identifies the causes of fire spread,
and presents approaches to enhancing the structural stability of buildings and their components against progressive
collapse. It also examines methods for reducing the fire hazard of structural elements such as floors and partitions, as
well as measures to prevent fire propagation between adjacent buildings.

Keywords: fire in residential buildings, fire danger of ceilings and partitions, ensuring the safety of people in case
of fire.

Introduction

According to statistics, over 80% of all fires each year occur in residential buildings and apartments. This
highlights the urgency of ensuring fire safety in buildings across Ukraine [1-4]. Fire safety during the
construction of multi-storey residential buildings is regulated by current State Building Codes and is
monitored by engineering and technical staff, as well as specialists from mobile occupational safety teams
[5-8]. Every construction project must include the implementation of safety systems, including the
installation of fire extinguishers and the placement of evacuation plans in public areas. Projects undergo state
examination even at the design stage. However, the primary cause of residential fires remains human error.

ResearchFindings

An analysis of fire incidents in the residential sector revealed that the main factors contributing to the
spread of fires and complicating extinguishing efforts include: low fire resistance of structural elements and
engineering systems, the absence of fire partitions, and the use of combustible materials in interior finishes,
furniture, and ceilings [9-12]. In older buildings, fire and smoke often spread covertly through hollow



structural elements—such as interconnected floor slabs and partitions. Interfloor constructions are
particularly dangerous: fire can enter internal voids, heat the structure from within, and cause the load-
bearing beams to lose strength and collapse.

o  Fire Protection System for High-Rise Buildings For high-rise buildings (16 storeys or more), the
implementation of a system comprising 15 mandatory fire protection measures is required. These measures
are grouped into three categories:

o Structural Stability Against Collapse — ensuring fire resistance, explosion protection, and the
building’s ability to maintain integrity for a certain time during a fire or combined impacts.

o Fire Spread Limitation — including fire partitions and fire breaks between buildings to prevent rapid
fire propagation.

e Evacuation and Rescue of People — ensuring safe evacuation regardless of physical condition,
accessible paths for firefighters, and the ability to conduct rescue operations.

e  Methods to Limit Fire Spread Include:

Designing structural and planning solutions with fire barriers between rooms, floors, and sections;
Using non-combustible or flame-retardant materials;

Reducing explosion and fire hazards in technological processes;

Implementing modern fire detection, suppression, and smoke control systems;

Installing fire-resistant structures such as walls, partitions, and floor slabs.

o  Prospects for Further Research To reduce the risk of fire spread in new and renovated buildings, it is
advisable to implement the following measures:

e Minimize the use of combustible materials by replacing wooden flooring with fire-resistant slabs
(e.g., slag concrete or gypsum concrete);

e  Ensure efficient evacuation and smoke control systems;

e Install diaphragms made of non-combustible materials in ventilation voids;

e  Use modern fire alarm and evacuation control systems;

e Divide void spaces in partitions into isolated compartments no larger than 2 m?;

e Reduce the fire risk of external structures and cladding materials;

e Introduce effective measures for saving lives and preserving property.

Civilian protective structures in educational institutions play a critical role in ensuring the safety and
protection of staff and students in the event of an emergency. In order to continuously improve the
environment and increase safety, a plan has been created that includes the implementation of measures to
modernize and improve the effectiveness of protective structures, as well as the development of probable
emergency scenarios and appropriate safety training for staff and students.

Conclusions

Improving fire safety in construction must become a priority to reduce the number of fires and associated
casualties. An effective step toward addressing this issue could be the establishment of cooperation between
relevant services based on a “rescue services — social services — law enforcement” model, enabling a
comprehensive approach to fire prevention and response.
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