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1Ilanoeni Korezu ma KQALKAHKU!
Marw 3a uecmv eimamu  6CiX
YHACHUKB woptunoi  MiXnapoonoi
HAYKQB0-NPAKMUUHOT Kongpepenuii

«Problems of Emergency Situations.
Bnepwe 6 icmopii DepoKasHoi

cAykbu  VKpainu 3 HA036UMATIHUX,

cumyauiii, nouunarouu 3 2020 poxy,

HauionarbHum YHi8EPCUMEMOM
UUBIABHO20 3axucmy VKpainu
3anouamKoeana Konghepenuis 3

! MOXKAusicmio  onybAiKysanwmns — cmameil

= . : 6 HAYKOBUX KYpHAAAX «Materials Science

, e , Forum», «Solid State Phenomena», «Key

A ‘j\ _ B} Engineering  Materialsy,  inoeKcosanux
1 = f o ey & ﬁ‘f\g‘ HayKomempuunoro basorw Scopus.

Ha cb0200HTWHITL Oetb 8 YHIBepCUmMemT CPOPMYBABC NOMYXKHUL HAYKOBUTL NOMEHUIAA,
a came: 50 dokmopie nayK, 179 Kanoudamie nayx ma ooKmopisé ¢gpirocogii, 36 npogecopis,
147 douenmis ma cmapuux, 00CAIOHUKIS. 3a 0aHuMU MIKHAPOOHOT HAYKOMempuyHoi basu
Scopus, do npogirto ynisepcumemy éxooums nonad 600 cmamed, h-indexe — 28.

Jlpuemno 6103nauumu yuacmv y KoH@epenuli 8eAuxoi KiAbKocmi 3aKAadis euwoi
oceimu aK VKpainu, max i 3aKopOOHHUX HAYKOBUX Md 0C6IMHIX 3AKAAO016,

V" Kougpepenuii bepymv yuacmv eueni 3 AszepbaiioKany, Ecmonii, I3pairto, Imaaii,
Kazaxcmany, Kanadu, Marausii, Hizepii, Himewuunu, Jorvii, Crosauwuunu, Yexyi.

3abesneuenns IHHOBAUTIHUX HANPSIMKIS PO3BUMKY CUcmeMU UusiAbHOI besnexy,
nepedoei idei 6ueHUX, AKMUEHe BUKOPUCAHHS CYHACHUX MEXHOAOZIL 3 YPAXYBAHHAM
MOKAUBOCIET MIKHAPOOHOZO CNIBPODIMHUUMEA CHPUSMUMYMb O0OCIZHEHHIO 3A2AABHOZ0
pe3yrvmany.

Cnodiearocy, wo ompumani HayKoei pezyrvmamu, ob eonani é 3bipnuxy Kongepenuii
byoymv Kopuchumu 0Asi 6CIX YHACHUKI6 Ma 3HATOYMb CB0E BNPOBAOKEHHS 6 NPAKMUUHILL
0isIAbHOCIT T 8 NOOAALILTT HAYKOBO-00CAIOHUUBKIL pobomi.

BaXaio 6CiM YHACHUKAM HEBUMEPNHOL eHepeli Ha WAAXY HOBUX HAYKOBUX 36epulend,
HAAAZ00KEHHSL NAPMHEPCOKUX, 1 OPYKHIX KOHMAKIMIS, Pe3yAbMAMUSHUX PilleHb, Meopuoi
HACHAZU Ma YCNIXI6é Y npogeciimiil disavHocmil
« .. Hawum z0r06num 3aedanns byaa i 3arumaemvcs sKicha nidzomoexga gaxieuis!...»

PexTop HamioHansHOTO YHIBEPCUTETY

LUBUIBHOTO 3aXUCTY YKpaiHH Bonoxumup CAJIKOBUIA
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In the event of a fire, the fire resistance limit of the load-bearing structures is of the
greatest importance for the safe evacuation of people who are in the building and fire-rescuers
who carry out work on its elimination. This is especially important for load-bearing metal
structures, because they have a high thermal conductivity and, upon reaching a critical
temperature, lose their load-bearing capacity with further destruction.

The bearing capacity of structures is an important indicator that ensures the strength and
stability of structures of construction objects, their ability to withstand constant and temporary
loads without losing their efficiency. Features of ensuring the bearing capacity of metal
structures must be taken into account both at the design stage and during operation.

Until July 1, 2013, the design of metal structures in Ukraine was carried out exclusively
in accordance with national regulatory documents [1, 2]. After the specified date, in accordance
with [3], a regulatory framework was approved that allows alternative use of European
standards (Eurocodes) in the design of building structures.

Eurocodes is a set of European standards for designing structures of buildings and
structures, which was developed by the European Committee for Standardization on the basis
of an agreement with the Commission of the European Community. Eurocodes apply to the
design of reinforced concrete, metal, steel-reinforced concrete, stone, wooden, aluminum
structures, design under the action of all types of loads, including seismic and fire, as well as
geotechnical design.

Thus, today in Ukraine there are 3 main regulatory documents in force, according to
which calculations of fire resistance of metal structures are carried out [1, 2, 4].

The main differences in the approach to the design of steel structures according to [4]
compared to [1, 2]:

— Eurocodes are not focused on manual calculation methods, but on computer ones. In
Ukraine, specialized software («JIIPA-CAITP» and «CKAJl») was developed with the
implementation of various aspects of calculation provisions according to Eurocodes;

— in European standards, depending on the nature of the structure's operation, the need
to take into account geometric and physical non-linearity is laid down;

— cross-sections of elements are divided into 4, not 3 classes according to the stress-
strain state. The process of determining the class is essentially a check of the loss of local
stability of the cross-section parts under the action of normal stresses;

— Eurocodes require taking into account the theoretical initial imperfections of the
system during static calculation in two ways: modeling the system with geometric deviations or
specifying modeling imperfections of equivalent forces;

— Eurocodes reduce the system of partial reliability coefficients by material, working
conditions, loads to general (reduced) reliability coefficients by loads and bearing capacity
(table 1.);

— the main geometric characteristic of welds in the Eurocodes is not the leg of the seam,
but its height. There is also no separation of weld strength testing by weld metal and fusion
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point;

— there are no directive restrictions on flexibility and movement of elements in the
Eurocodes. In the matter of regulation of deformations, the Eurocodes refer to the National
Annexes of each country that adopts this system of regulatory documents;

— in the Eurocodes, a cross-section tearout test was added to the main tests of bolted
connections.

Table 1. Dependence between individual partial reliability coefficients
Partial reliability coefficient DBN Eurocode
according to the load, which takes into account

possible adverse deviations of its value v
by load, which takes into account probable v
deviations in the load model ¥Sd
by material, taking into account probable deviations -

of the material model and geometric dimensions
according to the material, which takes into account ™
unfavorable deviations of its characteristics ¥m

Thus, the listed differences between national and European norms are not fundamental.
The differences are related to the different level of technology of designing and manufacturing
metal structures, the traditionality of the industry, the level of standardization and quality
control of production [5]. However, the main difference between the Eurocodes when
designing the appropriate fire protection of steel structures is the procedure for determining the
critical temperature of steel. According to [2], the critical (design) temperature of steel
structures is equal to 500 °C. According to [4], a differential approach is proposed to determine
the critical temperature of the loss of bearing capacity. The temperature value depends on the
load on the structure and can be 650 °C for an unloaded (self-supporting) one, and 400 °C for
an overloaded one.
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