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Tab. 1 Parameter values of the formula

N SR A NS S8 A N SR B

A(13) Bir 3.563 NR(13) Bar 0. 041 AE(13) Bar 1. 037
i -0. 006 m, 2.600x107* n, -6.040x107°

AR (15) Y, -41.822 s (15) m, 7 247.332 AR (15) n, 0.782
Y4 227.079 m, 13 013. 784 n, 52.297
Y 162. 476 m, -34.542
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Fig. 4 Finite element model
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Tab. 2 Geometric dimensions of C250L3S beam
b,/ mm ty/mm t/mm h,/mm ¢,/ mm b,/ mm tp/mm H/mm L/m
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Fig. 5 Comparison of load-vertical displacement curves
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Tab. 3 Geometrical dimension
FE A by/mm ¢,/ mm t/mm h,/mm ¢ /mm  b,/mm  i,/mm H/mm L/m ]“{’T
RTFCB-1 80 40 4 252 8 80 8 300 3.00 10 257.72
RTFCB-2 200 120 8 388 12 200 12 520 10. 40 60 156. 29
RTFCB-3 120 60 5 380 10 120 10 450 6.75 20 593.52
RTFCB-4 220 110 8 378 12 220 12 500 10. 00 45 538.20
RTFCB-5 250 150 12 537 13 250 13 700 10. 50 39 450. 96
RTFCB-6 300 150 10 436 14 300 14 600 15. 00 76 190. 62




XM AE AR P i T R A B A 5 RN HTLJE i AT 5 7

7000}
£ 6000}
]
=, 5000}
=
gﬁ 4000}
BS —— HIRT
& 3000 —— AR 16)

2000 1 1 1 1 1 1

00 02 04 06 08 1.0 12 14
RIR,
(b) RTFCB-2

BR —— FT
£ 3000 —— 2= 16
2000 1 1 1 1 1 1
00 02 04 06 08 10 12 14
RIR,
(d) RTFCB-4
17 500
g 15000
é 12500
<
ﬁ 10 000
B —— AW
& 73007 —— AR 16
5000 1 1 1 1 1 1
00 02 04 06 08 10 12 14
RIR,
(f) RTFCB-6

6 I A X

Fig. 6 Comparison of critical moments
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Fig. 7 Influence of concrete strength on critical moments
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Fig. 8 Influence of height-thickness ratio on critical moments
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Fig. 9 Influence of span-height ratio on critical moments
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Fig. 10 Influence of steel ratio of the top flange on critical moments



XA AR P 48T HE A S 45 LA il F 5 9

PR A TR A, 4 RITKAIE, xR 2
TE 5% VAN,

2) W EHHEXEAN TRV EREEAS
TRIf R M, 2 S 1 B 5 0 T DA I e, Rl A
BTN, fESCPR T RErh, 255 2% 1 i
NI BE 23 B 2R, LA B 2 5 M BE 0 B 1Y

3) WU TR BBE - 5 B i Al VR LS S AR T
G A B A = A B AR Ak, T R/ B

1o el e L3 G AR 2 W N 2 R A i
B,
S E Lk

[1]J1], XU Z C, JIANG L Q, et al. Nonlinear buckling
analysis of H-type honeycombed composite column with
rectangular concrete-filled steel tube flanges[ J]. Interna-
tional Journal of Steel Structures, 2018, 18(4). 1153-
1166.

[2] JIANG L Q, MA L, HOU X M, et al. Axial compression
behavior of elliptical concrete-filled steel tube composite
short columns with encased steel considering spherical-
cap gap[ J]. Buildings, 2024, 14(2) . 350.

[3] KIM B, SAUSE R. High performance steel girders with
tubular flanges[ J]. Dissertation Abstracts International,
2005, 5(3): 253-263.

[4] J1], HE L J, JIANG L Q, et al. Numerical study on the
axial compression behavior of composite columns with
steel tube SHCC flanges and honeycombed steel web[ J].
Engineering Structures, 2023, 283 . 115883.

[5] DIETRICH M Z, CALENZANI A F G, FAKURY R H.
Analysis of rotational stiffness of steel-concrete composite
beams for lateral-torsional buckling [ J ]. Engineering
Structures, 2019, 198 109554.

[6] WANG Y, SHAO Y, CHEN C, et al. Prediction of fle-
xural and shear yielding strength of short span I-girders
with concrete-filled tubular flanges and corrugated web-II
numerical simulation and theoretical analysis[ J]. Thin-
Walled Structures, 2020, 148 106593.

[7] SAUSE R, KIM B, WIMER M R. Experimental study of
tubular flange girders[ J]. Journal of Structural Enginee-
ring, 2008, 134(3) . 384-392.

[8] SAUSE R. Innovative steel bridge girders with tubular
flanges [ J ]. Structure and Infrastructure Engineering,
2015, 11(4) ; 450-465.

[9] RANA A D, ANN C K. Design and analysis of concrete-
filled tubular flange girders under combined loading[ J].
Advances in Structural Engineering, 2021, 24 (11):
2512-2528.

[10] JTJ, LI Y H, JIANG L Q, et al. Flexural behavior of

composite beams with concrete filled steel tube flanges

and honeycombed steel webs [ J]. Frontiers in Mate-

rials, 2022, 9. 1-20.

[11] GAOF, YANG F, ZHU H P, et al. Lateral-torsional
buckling behavior of concrete-filled high-strength steel
tubular flange beams under mid-span load [J]. Journal
of Constructional Steel Research, 2021, 176. 106398.

[12] AR SC. FEIRHAE 345 G40 25 PERE 1 1056 5 BB A
FEID]. KRB ZALmimk, 2015.

REN Y W. Experimental and theoretical investigation of
bending behavior for rectangular steel tube flange beams
[ D]. Daqing: Northeast Petroleum University, 2015.

[13] SKICHR. WL T M E Js . T M. R
BT R ik, 2019.

ZHANG W F. Out-of-plane stability theory of steel
structures ; volume 2[ M]. Wuhan; Wuhan University of
Technology Press, 2019.

[14] XBF, BTk, o, 55 SRR R sk S
BRI R BE L 31 T IR R E tERERT T[T ].
T TR AR (AARARR) | 2024, 41(2): 7-15.
LIU Y C, YANG K L, JI J, et al. Research on stability
performance of rectangular concrete-filled tubular flange
I-shaped beam with elastic bracing under concentrated
load[ J]. Journal of Hebei University of Engineering
(Natural Science Edition) , 2024, 41(2) . 7-15.

[15] WrRoeilh. BT AR-ZEse iy s R gt - 3 % T B 3
A SEHEMMEE[ D], KK RILAm
K, 2017
CHEN K S. Theoretical research on combined torsion
and flexural-torsional buckling of the I-shaped beams
with concrete-filled steel tubular flange based on the
plate-beam theory [ D]. Daqing: Northeast Petroleum
University, 2017.

[16] YURA J A. Fundamentals of beam bracing[ J]. Engi-
neering Journal, 2000, 38(1) . 11-16.

[17] ZHANG W F, LIUY C, HOU G L, et al. Lateral-tor-
sional buckling analysis of cantilever beam with tip late-
ral elastic brace under uniform and concentrated load
[J]. International Journal of Steel Structures, 2016, 16
(4): 1161-1173.

(18] sk3cts, J™ B, XA, &5, Ay 4 /e T B vh A
AN e FH 2 SR SRR AT (0] ARAE A
Kez2gdi, 2019,43(2) ; 109-118.

ZHANG W F, YAN W, LIU Y C, et al. Flexural-tor-
sional buckling analysis of simply supported beam with
lateral torsional bracing at mid-span under uniform loa-
ding [ J]. Journal of Northeast Petroleum University,
2019,43(2) : 109-118.

(HEH 38 10)



38 Wodb TR R ol (A R OB 2 R

2025 4F

[21] A NRILFIE AR B Fdk & e i, @ anabag AR
PEREIRI )y 2 bR JGI/T 70—2009[ S]. Jtxi:
e 3R Tl i, 2009.
Ministry of Housing and Urban-Rural Development of the
People’ s Republic of China. Standard for test method of
basic properties of construction mortar: JGJ/T 70—2009
[S]. Beijing; China Architecture & Building Press, 2009.

[22] e NRILHIE M B F3R £ @i i, A sipi= il
B2 JGI/T 101—2015[ S]. Jb5T. PR T
WAL, 2015.
Ministry of Housing and Urban-Rural Development of the
People’ s Republic of China. Specification for seismic
test of buildings: JGJ/T 101—2015[ S]. Beijing: China
Architecture & Building Press, 2015.

(23] BRiiHt, FI797, RAE, 5 XU H-HAEREEL

(L35 9 30)

[19] BELAID T, AMMARI F, ADMAN R. Influence of load
position on critical lateral torsional buckling moment of
laterally restrained beam at tense flange[ J]. Asian Jour-
nal of Civil Engineering, 2018, 19(7) . 839-848.

[20] W358, 5 7, MR, S5 5 RO ) STHE I RE R

PRI R B I LS AR AT ST (D). SN A Al it
J&, 2013, 15(4) ; 24-27+46.
CAO Y X, MA N, FENG S G, et al. Effect of lateral
bracing stiffness on the critical flexural torsional buckling
moment of castellated steel beams[ J]. Progress in Steel
Building Structures, 2013, 15(4) ; 24-27+46.

[21] ERrfg, 4503, ANSYS 25k o3t saoc 5 R H [ M.
J6aT . A RACH D RFE, 2011.

WANG X M, LI'Y Q. ANSYS structural analysis ele-
ments and applications[ M ]. Beijing: China Communi-
cations Press,2011.

(22] J M. 3G FETE A9 A8 TR B b 1 T 598 e g 1
RERYSERETSE[ D], IRJRTEE : MG /RIE TR, 2009.
CHENG B. Experimental reasearch on static behavior of
[-beam with a rectangular concrete-filled tube top flange
[ D]. Harbin; Harbin Institute of Technology, 2009.

(23] wibkil. BOREREE 450, B 59 M]. deat.
Bhe R, 2004,

M T IIRPURIEREA FRIT [ ]. WAL TR
M CHIRFRERD) ,2022, 39(1) : 15-22.

CHEN D S, WEIF F, ZHU Y H, et al. Finite element
analysis of the seismic performance of recycled aggregate
concrete-filled double steel plate composite shear walls
[J]. Journal of Hebei University of Engineering ( Natu-
ral Science Edition) , 2022, 39(1): 15-22.

[24] =R, AABEHE, R 38, . RECIR DU IR 5E 1
HEWIEPURIEREAT S ()] WA TR A 4
(FSRBIEM) | 2022, 39(2) : 11-18.

YUAN C Q, DAI X H, SONG S, et al. Study on seis-
mic resistance of double steel concrete at the bottom
[J]. Journal of Hebei University of Engineering ( Natu-
ral Science Edition) , 2022, 39(2): 11-18.
(DTG4 TR )

HAN L H. Concrete filled steel tubular structures: from
theory to practice[ M]. Beijing: Science Press, 2004.

[24] X p. AR EE L RFRZ i 9 TAEHLEAT ST D],
HAM 2 RN KE, 2005.

LIU W. Research on mechanism of concrete-filled steel
tubes subjected to local compression [ D ]. Fuzhou;
Fuzhou University,2005.

[25] ™. WHIPE RN —S IR L H G2
HLAPERERIRATFE[ D], P&, KEKRS:, 2009.
YAN X J. Experimental investigation of bending beha-
vior for steel and high performance concrete composite
girders with concrete filled rectangular tubular up-flanges
[D].Xi”an; Chang’ an University, 2009.

[26] JrkFz. B REE T % H G RIS ARt
FE[D]. BB AEPRHER, 2012.

FANG T S. Research on flexural behavior of concrete-
filled pentagonal flange beam [ D]. Wuhan: Huazhong
University of Science and Technology, 2012.

[27] J1J, LIY H, JIANG L Q, et al. Axial compression be-
havior of strength-gradient composite stub columns en-
cased CFST with small diameter: experimental and nu-
merical investigation [ J ]. Structures, 2023, 47. 282-
298.

(DTSR SKEZN)



