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Abstract

In order to further study the fire resistance of web-embedded steel-concrete composite beams, the
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ABAQUS finite element analysis model was constructed, which verified the reliability through ex-
perimental data in the high-temperature fire environment. On this basis, the influence of load ratio,
span height ratio, steel bar diameter, web thickness, and number of fire surfaces of the composite
beam was investigated in detail. The results show that the load ratio gradually decreases the critical
temperature of the composite beam with the increase of the load ratio, which has a significant im-
pact on the fire resistance of the composite beam with steel embedded in the web. Under the condi-
tion of high temperature, the deflection value of the corrugated web composite beam in the critical
state increases with the increase of the span-height ratio. In addition, the critical temperature of the
composite beam also increases with the increase of reinforcement ratio, the increase of the number
of fire surfaces, and the increase of web thickness, so that the fire resistance of the composite beam
is further enhanced.
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Figure 1. Combined beam force diagram
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Figure 2. Elevation drawing of composite beam
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Figure 3. composite beam cross-section
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Figure 4. Beam section temperature measurement point location

4. RE@EENSALE

—a— [S0-834

10007 —e— SZhRMIR

800

600

BE (C)

400

200

0 T T T T T T T T T T T T T T T T T T

T —1
0 200 400 600 800 1000 1200 1400 1600 1800 2000
iffa) (s)

Figure 5. Comparison of measured temperature curve and simulated curve
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Figure 6. Comparison of measured temperature and simulated temperature. (a) Measurement point at the beam cross-section
1, (b) Measurement points at the second section of the beam, (c) Measurement points at the three section of the beam

B 6. SUMEE SELRRMLE. (2) REE | LENA, (b) REE 2 LANE, (o) BEE 3 LAMS
4. EIRIRARN - BRI AR A EESE IR
4.1. frEgk

ik E A a A FIEUE A 0.2, 037 0.4, 0.5, 0.6, 0.7 F10.8. BEAAFR F3ER IR 2 TR
. BRAES A U, B ATEE ) x Sl B e 48 N R .

DOI: 10.12677/hjce.2025.146150 1407 T AT


https://doi.org/10.12677/hjce.2025.146150

FiFE, X

HIEl 7 AR, B LR, BB B LIS, AR A HR B TR S SR A s S PR AR, Ll 2k R R
FABRGE . KRRy, AR RN - R A S RO mI, BRI, AR
PERE N B, MRHONIBEANSEE T, AT 3 B4 A RPTES RE /I FAR,  DRIEEIRBE th 28 ARt R WG K, A
ALy, SN R St R B S, L R A 52 KN 2 B A LRI, R i SR SR e o 241
I S e i, AR AR TRAEAR, (ERASEAZEAK, BLANIR AL & A il T A T R T

pp—

-100 +

-200

=300

PSR (U/mm)

=400

-500 — T T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 800 900 1000

wE (T/C)

Figure 7. The effect of different load ratios on the deflection of composite beams
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Table 1. Different span-to-height ratios of composite beams
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Figure 8. Deflection-Temperature curves of beams with different span-to-height ratios a = 0.6
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Figure 9. The effect of rebar diameter on the deflection of composite beams a = 0.6
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Figure 10. Shows the effect of web thickness on the deflection of the composite beam o = 0.6
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Figure 11. Shows the effect of the number of fire-exposed surfaces on the deflection of composite beams a = 0.6
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