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Fig. 1 Composite box beam with steel truss web
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Fig. 2 Bending behavior of composite box beam with

steel truss web
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Fig. 3 Analysis model of composite box beam with steel truss web
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Fig. 4 Microelement model of composite box beam segment

R B T 27 L 4T 5 g R R

V =M'=M,+M, =V,+V, an
M, =—[(ED,+(ED,Ju"=V,  (12)
M, =[(EA) ,h2+(EA)hi]¢"=V, (13)

Hi P 4 AT 5
V=V,+V,.+V.=V,+V, (14)



&5 B L% HREAT IR B SORAT A e A R AT 841

A Vo, IR AT AL 0 A 1 B
%%ﬁit(nﬂ@Jﬁ%%ﬂzﬂ%%ﬁiﬁmﬁﬂ?@f%
il 5 I RN

B ¢’ —C(w'+¢)=0 a5
Byw® —C(w'+¢)=V (16)
B, =(EA) i+ (EA) ki an
B, =(ED,+(ED, (18)
c— Vﬂ) (19)
X By AHTAR AL A BT WIS L B, S 3 AR AL f

BUAS WIEE . C S v ] J23 A7 28 18 A 80 5 W

BUMTIE 416G #E . Vo, B T 5 IR O oK
FEAh T3 B 188 1) 43tk BAR 48 55 V) A8 T8 AH 555 I8 AT
SR B A, 3 B R AR . AR S B ) AR
T o B A3 S A 3 L R AR B
2.3 EFENHRE

W5 FER o 3 F 5 5125 T8 AH 45 D DK AS 3% 2
105N I T4 S 0 R A . RS R AT Ry £, L
) 5 BE 5 ARG BE 43 A hy RN by s BT IR AT
B ) S £ R B

WMIEATE S ) Ve BIAER T R A X,
AR T80 X0 AR g, H
mzml I Z N (20)

cosp  EsA,cos’S  EsAhj

5 WAT R

Fig. 5 Equivalent conversion of steel truss web members
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supported steel truss web
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Fig. 9 Load-deflection curve in condition [
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Fig. 10 Load-deflection curve in condition [
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Analysis of the deflection of simply supported steel truss web composite box
beam considering the shear deformation of the steel truss web

LU Xiangming™', WANG Fangxu'?, WANG Xin'
(1. School of Civil Engineering, Tianshui Normal University, Tianshui 741000, China;

2. School of Civil Engineering, Lanzhou Jiaotong University, LLanzhou 730070, China)

Abstract: To study the influence of steel truss web shear deformation on the deflection of steel truss web
composite box beams,the beams were first decomposed into a laminated structure composed of top and
bottom flanges and a steel truss. A steel truss web shear deformation angle function was introduced to
establish an analytical model,and the flexural deformation of a simply supported beam was analyzed as
an example, The effective stiffness of the cross-section was determined by combining Euler beam theory
and the analytical solution,and the mid-span deflection was calculated using this effective stiffness. The
flexural characteristics under different load conditions were analyzed and compared with the Euler beam
theory. The influence of structural parameters such as steel truss web diameter, steel truss web wall
thickness,and steel truss web inclination angle on the effective stiffness was also examined. The results
show that considering steel truss web shear deformation provides an analytical solution closer to the
finite element results, with a maximum error of 6.24%. Using the effective stiffness can effectively
predict the mid-span deflection,with a maximum error of 3. 64% compared with the analytical solution.
Among the structural parameters affecting the effective stiffness, steel truss web wall thickness has the
greatest influence, followed by steel truss web diameter and steel truss web inclination angle.
Additionally, the effective stiffness is positively correlated with steel truss web diameter and steel truss

wall thickness but negatively correlated with steel truss web inclination angle.

Key words: composite box beam; steel truss web; shear deformation; deformation calculation; effective

stiffness



