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Abstract

To investigate and optimize the ECC wet joint configuration in the negative moment region of pre-
fabricated steel-concrete composite beams, a flexural performance analysis was conducted under
negative bending. A finite element model of the composite beam incorporating ECC wet joints was
established and validated. Based on the validated model, the effects of wet joint width and cross-
sectional shape on the flexural behavior of the composite beam were studied. The results indicate
that the characteristic loads at various stages are positively correlated with the wet joint width, and
the rate of increase becomes more pronounced when the width exceeds 50 mm. Compared with the
T-shaped joint, the use of diamond-shaped and dovetail-shaped wet joint sections can significantly
enhance both the cracking load and the peak load of the composite beam.
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Figure 1. Finite element model of composite beam
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Figure 2. The constitutive relationship curve of ECC material
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Table 1. Parameter table of ECC constitutive relationship model
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Figure 3. Midspan strain distribution of the finite element model
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Figure 4. Comparison of load-displacement curves of composite beams with different wet joint widths
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Table 2. Characteristic load values of composite beams with different wet joint widths
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Figure 5. Stress contours of the steel beam midspan under different wet joint widths
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Figure 6. Comparison of load-displacement curves of composite beams with different wet joint cross-sectional shapes

6. TRISEEHEE R TES REE - (I HZIEE

HE 6 AT51, RHZEE . #RIE. T IRMAH SR IVIEEH0E WIFE 53 7124 70.81 kN/mm. 72.69 kN/mm.
70.56 kN/mm, AR MR K ECC BN A BWIRTUE NIB R THEIEX L =M T T H A
PR W 3 o, AARITFRATE 58 109.37kN. 105.94KkN. 82.34 kN, Hrz57E Kk
RICIREE N AR EIF R EANIT, 10 T IS4 A R P 2 380 i B, IS iR el
ESRTET 24.71%; WAEATES 79 552.15 KN 556.54 kN, 548.92 kN, Jrate B2 i 4344 40 & L i
AR, T IR A R B A 2R e M. F T 5, AN U ECC Wi 4 (M AR T E 3Ux 4 & 22 1)
WIEPTE NIFE SN, AR T TR IR 55T T 2 2 B R AL A B R SR i 3k, 28R IR He s
AT R B =, R ILIR 20 A T 1 VA (L A 28 U i v o

Table 3. Characteristic load values of composite beams with different wet joint widths
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