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Abstract

In order to study the fatigue performance of steel-concrete composite beams after the corrosion of
steel beams, a total of six composite beams with the same mechanical properties were designed and
fabricated in this experiment. One beam was subjected to static testing, and five beams were sub-
jected to fatigue testing. Static testing provides the ultimate load of composite beams and serves as
a basis for determining the load amplitude in fatigue testing. This study focuses on comparing the
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effects of different fatigue loading cycles on the failure modes of composite beams under unequal
amplitude loading and analyzing the changes in load-deflection curves, residual deflection, and rel-
ative slip. Analyze and process relevant experimental data and deeply explore the fundamental
causes of stiffness degradation. Through in-depth analysis of experimental data, the fundamental
cause of stiffness degradation was explored. The research results indicate that an increase in load
amplitude leads to a decrease in the fatigue life of composite beams, as well as irreversible residual
deformation and strain and an increase in residual deflection. Meanwhile, the stiffness of the com-
posite beam undergoes a certain degree of degradation during fatigue loading, and the degradation
rate of bending stiffness increases with the increase of load amplitude.
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Figure 1. Geometric dimensions of composite beams
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Figure 2. Cross section dimensions and
construction of composite beams
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Table 1. Material properties of concrete

=1L ORBLNF MR

PERGT LR B feu (N/mm?) SRS L Eo/(x10Y/mm?)
SCBO 55.2 3.55
FSCBO 55.3 355
FSCB4 55.4 3.45
FSCB1 54.4 3.46
FSCB2 54.8 358
FSCB3 54.7 3.54
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Table 2. Material properties of steel beam, stud and reinforced bar
2 2. MR 25T RINEM R RE

ol S AR5 fy/Mpa PR35 fu/Mpa JEIR L fy/f

4T 344 470 0.73

i 314 430 0.73

P 305 425 0.72
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Figure 3. Corrosive steel plate
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Table 3. Corrosion rate

%3 HE
‘ B pl%
N i 4

FekT iR
SCBO 0 0 0
FSCBO 5 2.86 11.73
FSCB1 5 2.80 9.87
FSCB4 5 3.00 10.22
FSCB2 5 2.92 9.31
FSCB3 5 2.73 10.49
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Figure 4. Loading device
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Figure 5. Static failure mode of composite beams
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Figure 6. Fatigue failure mode

6. IR F MRS

4. REERBHSH
4.1, EITTENERHE 5 FF B RIR

4 25 A AS [FAT BE T 95 55 73 i, IR 5 75 A Nimax-AP -HZE LIS 7 Jios . 216 %% FSCB3
T 36 B () far BRMRAE RN, 9857 IRBUE B 310 5 IR IBE A BRI, Rk b 2 e SO ih 1) 4 75 i i
o 2 4 7 v R IZE G BRI 55 73 fi B AT B () 1S OB, A 3 FSCBO. FSCBL. FSCB4. FSCB2
EL2H & 42 FSCB3 (195 55 A firili/b T 95.4%. 91.4%. 89.9%. 56.4%, =35 K& 4N 4% i 5 2 T i Zi 4t
el K, SRJGAEMBOLFE AN R R TR SO R R, BURA AR SR>, A 4LE RS NI RS
BT PEA . BB far 20 BRAEAN AT IR AN WG R, 1R 2 S R M IR R R A

DOI: 10.12677/hjce.2024.1312244 2220 AT


https://doi.org/10.12677/hjce.2024.1312244

WL, P

Table 4. Different load amplitudes and fatigue life
= 4. T EITTHIRFIE 555 6

i /KN ) -
XA TR 9 55 I NITREL
Pmax Pmin AP
FSCBO 180 60 120 14.2 x 10*
FSCB1 165 60 105 26.8 x 10*
FSCB4 150 60 90 31.3 x 10%
FSCB2 120 60 60 135.1 x 10*
FSCB3 90 60 30 310.0 x 10*
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Figure 7. Fatigue life and load amplitude curve graph
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Figure 8. FSCB3 load deformation and load strain curves
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Figure 9. Comparison of deflection curves for 100,000 midspan fatigue cycles
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Figure 10. Residual deflection development curve of composite beam
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Figure 11. ap curve chart
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