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Numerical Simulation of Detailing

Requirements to Guarantee Cooperation
Between Steel Tube and Concrete in Concrete-
filled

Rectangular Section

Steel Tubular Columns with Large

LUO Jinhui' , LI Yuangi', SHEN Zuyan', FU Xueyi'-?
(1. College of Civil Engineering, Tongji University, Shanghai 200092,
China; 2.CCDI (Shenzhen), Shenzhen 518048, China)

Abstract: In order to investigate the cooperation property
between steel tube and core concrete at the connections
between giant transfer beams(or trusses) and mega concrete-
filled steel tube columns in the extra-high buildings, 4 scaled
specimens (1 : 5) for large rectangular section concrete-filled
steel tubular (LRCFT) columns with 3 types of detailing
requirements under compression load, which was applied
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directly on the steel tube, were analyzed with ABAQUS. The
finite element models adopted in this paper were verified by
comparing with the axial compression load-vertical
displacement curves, percentage curves of the load carried by
core concrete , and the failure modes between FEM’ s and
experimental results. Based on such verified models, two
impact factors, i.e., the width to thickness ratio of the steel
tube and the stiffness of distributive beams, were investigated
to understand the influence on cooperating behavior between
steel tube and core concrete in the LRCFT columns with
distributive beams and both distributive beams and inner
diaphragms simultaneously. It is shown that the width to
thickness ratio of the steel tube have small effect on the
cooperation property between steel tube and concrete in the
LRCFT columns,

improved with the increasing of the distributive beams

however, the cooperation would be

stiffness.

Key words: large rectangular section concrete-filled steel
tubular (LRCFT) columns; cooperation property; distributive

beams; numerical simulation
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Tab.1 Parameters of CFTs with distributive beam or distributive beam integrated with inner diaphragms
\ MEBE R /mm PIRAUR S /mm 3

WENE R e ARRREAS oo mERR  mELEM RN .
Z3 450 300 6 H200X100X10X10 5 700 2 916 (0.51f.A) 2 784 0.51
Z3-1 450 300 6 H130X65X7X7 4 820 2 011 (0. 35f:.Ac) 2 809 0.41
SECRMYE Z3-2 450 300 8 H200X100X10X10 7 387 3156 (0.56f.Ac) 4 231 0. 43
(Z3 &%) Z3-3 450 300 8 HI130X65X7X7 5 879 2 420 (0. 42f.A0) 3 459 0.41
734 450 300 10 H200X100X10X10 8 403 3162 (0.57fAc) 5 241 0.37
Z3-5 450 300 10 HI130X65X7X7 6 870 2 391 (0.43f.A) 4 479 0. 34
74 450 300 H200X100X10X10 40 10 7 653 4 703 (0. 85f.A) 2 950 0.61
741 450 300 HI130X65X7X7 40 7 7711 4 575 (0. 79 fcA) 3136 0.59
%mﬁ%#i?ﬁm 74-2 450 300 H200X100X10X10 40 10 9 264 5304 (0. 94f.A) 3 960 0.57
(ZA B&HD 74-3 450 300 8 HI130X65X7X7 40 7 7 937 4 458 (0. 79f.AD 3 479 0. 56
744 450 300 10 H200X100X10X10 40 10 10 362 5 370 (0. 97 fcAo) 4 992 0.52
745 450 300 10 HI130X65X7X7 40 7 9 624 4532 (0. 82f.A) 5092 0. 47
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Fig.10 Axial load-vertical displacement curves of CFTs with distributive beam accounting for different parameters
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Fig.11 Axial load-vertical displacement curves of CFTs with distributive beam and
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