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Abstract

This paper conducts a finite element analysis of steel structures under the dual disasters of earth-
quake and fire, systematically analyzing the triggering mechanisms of coupled disasters and the pat-
terns of damage deterioration. By reviewing typical disaster cases at home and abroad, and combin-
ing them with Abaqus finite element simulation methods, the synergistic mechanism of earthquake
damage and high-temperature fire is revealed; at the levels of materials, components, and structures,
combined with current national standards, targeted prevention and early-warning strategies are pro-
posed. The research results can provide theoretical support and practical reference for the collabo-
rative design of steel structures against multiple disasters, post-disaster risk assessment, and engi-
neering handling.
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LR Ja KR IR & R FRFE, S8 G IR I &, SOV IEH % e U 1 ia U] /5K
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FEYR TR R R S A PR, T2 R A TS B KSR A S I K R BAE (3]s AU
AT, EEANTIRAH ABAQUS. MSC BT RN A PUKBPURBLL, (HE R - KRS
FIHRS AL BLUBT FE R (4] A B TRAFAE B AL — RSB R GR, ReEHER IR i
AR5 e R U R 5 A R (5] R B Am BORBEXHEAN SR, DA Bl K Vvt R 78735 FE MR = AR
FRTOL; = A PROCH 2 RER I — R F, SR XA R 1 A 5 980 E[6]. Niu 58 A[7]0F 704
SRR EE K (CFS) I 2 R WIME, 5 K XA IR e AR B R LU AL R, L 5P il LR R <7 — B
BN SR 1 )3 3 A SV TN AR SR Rk < Risco 55 A [STHRITFT 1 AN[R] g BE B K AN B P AR 8 ) b 72
Jam K PERE, FERRIR, MU R A GANHELL DS K RE I RIRE M v] 2 AN, TERHESE s . 53—
17, 32 PRIPANHEZR 15 K RE /0 525 A, IX S48 GBOiRE E EARA G JAh, WRAGZRIA L™ &,
HEZR ) B B oo R A AR AR AL

A B RN NEE IR S5 K R IIAS & R FENLEE, @i Abaqus A7 FRIC /M &AL b =2 45 10 0 45 K 47t
KPERERIFEN, SRR A G B NBE SBERA T . RN ECR: 1) WENEIE - KR
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2. BRTTRBE

KH Abaqus 7 FRICEPFA BN HIRR - KRG AR FH 1 = 4E b FE A R OB , A5 1o H S R4 AE
REERI(4 E 3 ¥, KR 6 m, H)EE 3.6 m, HAREE 2.9 m), MFFRA HAUNEE: H300 x 200 x 15 x
20). JIHIE(HE: HA400 x 400 x 20 x 20), WATRES N Q355B. EFAM U 1 FoR.

DOI: 10.12677/hjce.2026.157175 27 T AT


https://doi.org/10.12677/hjce.2026.157175
http://creativecommons.org/licenses/by/4.0/

L7k )i}

!
l
‘.-‘--l

|

i (N
R

== L

EaN i
1 ACUNE N
- e U =

aUEVEN

SN
Bimis

Figure 1. Architectural model
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Figure 2. Stress diagram for working condition 1
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Figure 3. Displacement diagram for working condition 1
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Figure 4. Stress diagram for working condition 3
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Figure 5. Displacement diagram for working condition 3
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Figure 6. Temperature map under working condition 5
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Figure 7. Deformation and stress diagram under working condition 2
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Figure 8. Deformation and stress diagram under working condition 4
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