52755 8 #OSOW & oM o B Vol. 27 No. 8
202548 H Progress in Steel Building Structures Aug. 2025

AEEXRARPBLEZMN-BERLIHAGRTET
B EERELTHR

HEE OA®RE W M-
(RO TR, ) 430070)

AR & B R R RPBL(Rubber-Ring Perfobond Leiste ) # 2 14 54 84 - TR 58 + 20 & B2 7E 0125 55 X 8 PR
AT LI, AR SCRE S, TS A A K RS AE T W BB R Y 58 ok 3 A 2H A S S A8 80 THT 2 7 14 v A o
WESE T ASR)I BE 45 0 °F 670350 40 DX AR T AR AIE o e A | B 505 4 TG0 4 2 38 28 B b TR A v JBE L LA R TR o
A JE A R AR A S O S B s . BFRAS R R S IRAEH Y, J\""iﬁr
RPBL 3% B2 14 41 A 3 00 1R 5E - A v 4R A 22 T 5 4 538 0 9N 1) 7 ) B T 8 P o T 0 0407 o el o L A R AR

S 90 J5E LG AR e JRE L DA R T O AR SR B 5 IR R LR A P B R i LA B R ilﬁilﬁﬁﬂfﬁ)"‘
Gr UL IR LN 5.56 A S L O 16.67 IR R - MR JEE 5 AT i 2 L D 0.36 I, 2H A BR 6 2 H IX RE S E I
IAPE BT R AR B IR o AR SCIF 9 AR T A S B TR v 5 B Pk IR TR I R S %

KR WHE LA AR, RPBL S MRS B drk e

FESES: TU3IS XEktRERG: A XEHS: 1671—9379(2025)08—0092— 08

DOL: 10.13969/j.jzgjgjz.20250322001

i

et

Study on the Evolution of Plastic Hinges in the Negative Moment
Region of Steel-Concrete Composite Beams with RPBL
Connections at High Temperatures

CHEN Xizhi, ZHOU Huanting , RUAN Jian, CHEN Jianping
(Wuhan University of Technology, Wuhan 430070, China)

*Corresponding author: zhouht@whut.edu.cn

Abstract: To investigate the formation mechanism of plastic hinges in the negative bending moment region of steel-concrete
composite beams with rubber-ring perfobond leiste (RPBL) connectors under high temperature conditions, a
numerical model of the steel-concrete composite beam with RPBL connectors under fire conditions was established in
this study. The evolution of the stress distribution in the support cross-section of the composite beam was analyzed,
and the deformation behavior of the negative bending moment region under different temperatures was explored.
Additionally, the effects of three key cross-sectional parameters-namely the flange width-to-thickness ratio, web
height-to-thickness ratio of the steel beam, and the ratio of concrete slab thickness to total section height-on the
formation of plastic hinges in the negative bending moment region of steel-concrete composite beams with RPBL

connectors were examined. The results showed that, under high temperature conditions, the longitudinal stresses in
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the steel reinforcement within the concrete slab and in the lower steel beam of the composite beam decreased gradually

as the temperature increased. The flange width-to-thickness ratio, web height-to-thickness ratio, and the ratio of

concrete slab thickness to total section height significantly affected the formation of plastic hinges in the negative

bending moment region of the RPBL-connected composite beam at high temperatures. When the flange width-to-

thickness ratio of the steel beam was 5.56, the web height-to-thickness ratio was 16.67, and the ratio of the concrete

slab thickness to the total section height was 0.36, plastic hinges were formed in the negative bending moment region

of the composite beam, leading to strength failure. The findings of this study can provide valuable references for the

design of practical engineering structures.
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Fig. 1 Design drawing of continuous composite beam (unit: mm)
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Fig. 9 Failure modes of composite beams with different width-to-thickness ratios of flange at critical temperature (unit: Pa)
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Fig. 10 Stress distribution in the mid-support cross-section with different height-to-thickness ratios of web
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Fig. 11 Failure modes of composite beams with different height-to-thickness ratios of web at critical temperature (unit: Pa)
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