ERVES W AR5 xR TR FIRP E L Vol. 47 No. 4
2025 48 A Journal of Civil and Environmental Engineering Aug. 2025

DOI: 10. 11835/j. issn. 2096-6717. 2023. 063

JET B 4y IR0 U B -1 E 14l i3
S AL A B A 58 )L B PR AP

R, R T R
(EARKF a ERIAFR; b LRAE X EHH AR TR E LSRR E, T K 400045)

B E.AMAUBM-RE AR (UBMASE)ATARD Y LI O ARRM L F L IRAL, 3T
SARUMANE A R RXMHTLPAH A WmBE R, 2 AR LRER T ER & BRLE T ELLT
B LT UBMALSRARTFREX HR-ZHBEABETHES ., KRBEREAN, ISP CMRKR
HRBWUBMAS RO EEERABREEHBE A LB R, TA KA ERBEEARE AT
HREETRHREE EABEXATHBREIN, ARAARKSTERELIN SPLMPRE T ER
Y% Z A 69 A KOHEAT A AR I R e M 69 R vh Bt Z) FE A AR AR AR AR T B 69 38 K m AR AT, 38 RS AR
BT RERAEMR UM RNAS RO BB LRERE, ATRESARLAKS LR, EUER
ARy 1 £ A& (Class 2) 95 6L AR AR A 58 5 Yo FR AR 22 3L, 5 K5 3% B 69 FRAE 55 M0 38 FRAE 3 47 2 1k &
M EREA ZRAEFSUNNASROAEZ ARE, TE—ERE LI A S LELLE
My pR A

KEIF UBM-Rst L AS R 8@ 5 R LR KB A RTSN

FESEKS . TU3TS MEKARERD: A MBS 2096-6717(2025)04-0066-12

Width-thickness ratio limit of outer steel plate of steel-concrete
composite beam with U-section based on section classification

CHENG Ruf*, YU Yuanlin®, ZHANG Jiayu®, ZHANG Qingfeng®

(a. School of Civil Engineering; b. Key Laboratory of New Technology for Construction of Cities in Mountain Area,

Ministry of Education, Chongqing University, Chongqing 400045, P. R. China)

Abstract: In order to study the plate width-thickness ratio limits of steel palte based on section classification for
Steel-Concrete Composite Beam with U-section (SCBU), monotonic static loading tests were conducted on five
TSCU specimens. The damage modes, load-displacement curves and plastic deformation capacities of SCBU
with different combinations of height-thickness ratios of outer steel-encased web in compression area and width-
thickness ratios of compressed flange were analyzed. The testing results show that the width-thickness ratio of
the steel plate has a direct influence on the buckling deformation and plastic deformation capacity of the SCBU.
All the specimens suffered local buckling before reaching the peak bearing capacity, the failure mode was

bending plastic damage. Meanwhile, the finite element analysis results show that the nonlinear behavior

I # B H:2023-03-16

E&MAB :HZRE GO AT (2016 YFC0701506)

EE B A (1977- ), 53, Wit B0, RN WM M2 5 25 BF 58, E-mail : chengrui@cqu.edu.cn.

Received: 2023-03-16

Foundation item: National Key R & D Program (No. 2016 YFC0701506)

Author brief: CHENG Rui (1977- ), PhD, associate professor, main research interests: steel structures and composite structures,

E-mail: chengrui@cqu.edu.cn.



% 4 AR E A TRE>EG UL L85 2 98RBT R R E 67

between the steel plate web and compressed flange interacts with each other, the buckling moment of the plate
advances with the increase of width-thickness ratio of the adjacent plate, and the degree of plastic development
of the SCBU decreases with the increase of width-thickness ratio of steel plate. Based on the results of the test
and finite element parametric analysis, the recommended limit value of width-thickness ratio for class Il section
(Class 2) steel palte of SCBU is proposed, and the proposed limit is compared and analyzed with the code limit,
and the results show that this limit value is more consistent with the real force performance of the SCBU and
could give fuller play to its structural advantages to a certain extent.

Keywords: steel-concrete composite beam with U-section (SCBU); section classification; width-thickness

ratio; experimental study; finite element analysis
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Table 1 Specimen details
iENEs T hy/mm b/mm 7 L/mm M o/ (KN-m) Pe /KN Qe ma/kN

BM-50-50 50.97 350 165 51.41 1 000 334 334 549
BM-60-50 61.34 450 165 51.41 1850 465 251 702
BM-70-50 71.70 550 165 51.41 2 350 616 262 855
BM-50-60 47.91 350 195 60.76 1 000 356 356 558
BM-50-70 44.77 350 230 71.66 1 000 381 381 568
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Table 3 Load capacity values of specimens at each moment
P Ty 7 Py/kN P JkN Py /KN My o /(&N-m) M o /&Nm) Py = Po)/Pronae My oo/ Me o
BM-50-50  50.97 51.41 360 333 386 386 334 0.06 1. 156
BM-60-50  61.34 51.41 260 266 287 531 465 0.10 1.142
BM-70-50  71.70 51.41 250 273 298 700 616 0.16 1.136
BM-50-60 47.91 60.76 353 360 409 409 356 0.14 1.149
BM-50-70  44.77 71.66 369 390 435 435 381 0.15 1.142
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Fig. 14 Comparison of the load-displacement curves between test and FE
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test and FE
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Table 4 Comparison of peak bearing capacity

between test and FE

KA Py /KN Pip oo/ KN Ppg /Py
BM-50-50 386 391 1.01
BM-60-50 287 284 0.99
BM-70-50 298 288 0.97
BM-50-60 409 401 0.98
BM-50-70 435 440 1.01

S 0.99
b 2 0.02

x5 BERTSHEE

Table 5 Finite element parameter settings

Ty Tt
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Fig.16 Development of out-of-plane normal displacement of steel-encased
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