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=  Abstract

This study highlights the behavior of structural steel under fire conditions, analyzing the impact of temperatures on its
mechanical and thermal properties. The research found that elevated temperatures significantly reduce steel's strength and
modulus of elasticity, leading to compromised load-bearing capacity and potential structural failure in severe fires. The
results demonstrate that traditional protective measures, such as reflective coatings and insulation, effectively minimize
damage and delay the loss of structural integrity. Modern solutions further enhance steel's fire resistance and improve its
performance during emergencies. The study emphasizes risk management and the design of fire-resistant structures to ensure
the safety of occupants and property. Based on experimental and numerical models, the finding recommend the development
of integrated protective technologies that increase the steel's resilience to prolonged heat exposure, fostering sustainability
and flexibility in structural applications.
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Table 3 The prediction of maximum load for web cleat connection
at temperature 650 °C

Double angle cleat, single line of bolts

2 No. 90 x 90 x 8 mm equal angle in S275

Beam size (UB, $275) Boltrows,n Fgg(kN) F(kN) [, (mm)

305 x 165 x 40 24.74 4722 200
406 x 178 x 54 4 36.80 65.89 260
457 x 152 x 52 5 37.79 84.13 320
533 x 210 x 82 6 62.84 121.68 380

F5 s maximum force in ordinary bolt connection

F,, maximum force in stainless steel bolt connection
Ir fin plate length

1, angle cleat length
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Table 2 The prediction of maximum load for fin plate connection at
temperature 550 °C

Fin plate, double line of bolts

150 x 10 mm fin plate in S275

Beam size (UB, Boltrows,n  Fyg Fy Lk
§275) (kN) (kN) (mm)
406 x 178 x 54 4 12519 25026 260
457 x 152 x 52 5 16894 32503 320
533 x 210 x 82 6 22042 43795 380
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