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Bending behavior of concrete-filled steel tube members
with reinforcing lattice angle
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Abstract: Four groups of concrete-filled steel tube specimens with different internal structure forms such as
setting stiffening ribs and reinforcing lattice angles were tested. The test results show that the inserted
reinforcing lattice angle can delay concrete cracking in tensile zone and steel tube yielding in compression
zone of specimens, and improve its bending behavior effectively. The finite element software ABAQUS is
used to simulate the test specimens, and the finite element results are in good agreement with the test
results. On this basis, the influence of the steel tube diameter to thickness ratio, steel-reinforced limb
spacing, steel-reinforced size and steel-reinforced strength, concrete strength on the bending behavior of
the concrete-filled steel tubular members with internal reinforcing lattice angle were analyzed. The results
show that the main parameters that affect the bending behavior of members are the steel tube diameter to

thickness ratio, steel-reinforced size and steel-reinforced strength. Concrete strength and steel-reinforced limb
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spacing have little influence on its bending bearing capacity. of specimens is calculated by using Chinese code. The

bending bearing capacity and flexural rigidity of specimens is calculated by using Chinese, US and Europe codes,

and the calculated results are compared with the test results. The results show that the calculation of bending

bearing capacity is conservative by using Chinese code, the calculation of flexural rigidity is conservative by using

US and Europe codes, while it is great error by using Chinese code.

Keywords: reinforcing lattice angle; concrete-filled steel tube; bending behavior; experimental study; finite

element analysis
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Fig. 1 Schematic view of specimen
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Fig. 2 Schematic view of section
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Table 2 Test results of steel mechanical properties
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Fig. 5 Failure mode of specimens
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Fig. 7 Cracks of concrete

2.2 TE-BHRREHE
F A0S -5 P pe B i 2 AN 18] 8 PR
N E , CW-1 4 7 A () o DR A 3

M-S e I & A E G CW-2,.CW-3.CW-
4 RS 2 AMREE AT A 1 AR e 457K
B YR TR DRl R RO R s X
B I AR ] . iz 72 rp 22 2R 2
DIREE E i fg gy 2%, SEBR b RO B S TR O
iy, S BB AE A2 3 R AR A R A 2 B
HTANTRD S5 2H W A A A W R A BR 7 2% ) 9
Aot e —3 HMZEARK,

FH T 8 AT, 2 i e X A 45 s Bz L 98 M By
BLUARIBYERR ALY Bt . ) B, a0 A i By
B A i v B 8 R M RN 5 Bl 7 2R
TR SRS B il 2R AR /N WILEE T R



% 5

E AR, F B XAR AR B B A A T AR 169

800

700
600 |
B
Z 0
< 400 —— CW-1-1
® —— CW-12
oy ety
[ e CW-3-1
200 e CW-3-2
e CW--1
100 e CW-42

0 1‘0 2‘0 3‘0 4‘0 5‘0 6‘0 7‘0 8‘0 9‘0
P /mm
8 TE-BHIREMLE

Fig. 8 Momentmid-span-deflection curves
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Table 3 Ultimate bending bearing capacity of specimens
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CW-2-2 NGy i) 651. 6
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Table 4 Flexural rigidity of specimens
RS Ko/ Ko¥{a/ K./ K.3ME/
% (kN+m?) (kN+m?) (kNem?) (kN-+m?)
CW-1-1 51 699 39 483 (a) ARRTTEEZR
51 605 39 628
CW-1-2 51 511 39 774 B\
CW-2-1 54 859 42 611 “
54 295 41 842
CW-2-2 53 732 41 073 (b)RBLER
CW-3-1 57 541 _— 43 890 13 136 E 13 BHRTELSKEEIREEI
o) < <
CW-3-2 56 867 42 982 Fig. 13 Comparison of failure mode between FEM and test
CW-4-1 59 835 45 713
59 339 45 351 300~
CW-4-2 58 843 44 989
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Table 5 Comparison between calculated results and test

results of bending bearing capacity

R A A

M. /M,
Ui My /(kN+*m) M,/(kN*m)
CW-1 603. 91 627.5 0.962
CW-2 618. 52 661. 5 0. 935
CW-3 632. 08 698.7 0. 905
CW-4 646. 69 730. 3 0. 885
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Table 6 Comparison between calculated results and

test results of flexural rigidity

i Kce/ Knsc/ Krc/ Ko/ K./
5  (kN+-m?) (kN+m?) (kN+m?) (kN+m?) (kN +m?)
CW-1 67 304 53 770 52 722 51 605 39 628
CW-2 69 167 54 965 53 902 54 295 41 842
CW-3 69 789 55 675 54 571 57 204 43 436
CW-4 70 881 56 870 55 751 59 339 45 351
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