202249 A WHHENKFS%MARB¥R) Sep. 2022
3855 51 Journal of Shenyang Jianzhu University ( Natural Science) Vol.38, No.5
NEHS 2095 -1922(2022)05 - 0804 — 09 doi.10. 11717/j. issn ;2095 — 1922.2022. 05. 05

FhE R EMERRT B MR SRR

ZWR, ERRERE,RAE, T AH

(1. VBB AR TR 2EER 07 WP 110168 ;2. HEE — s 4 DU EEs TR A PR |, REE 300457)

H EEHNATHFFPEREMERELESMERT A RTHN, ARG
REZARS, RERTAREA N H Tk, HiE 23 RiEFT PR EMNE RE L
2B MR TR R LM - S5 PR R B S AN SRS AT R R 4
AE SRR E RN 5, RS S R B AR MA R B AT IE R EM
URETARBENEREMNENZw, RAEMEREBNBERTRENTELAR, &R
FPERENERBELESMERTRRTHASERSELNTRELEBEY T
E KRR EMERINOHERT AR T EE RS ARAL R T EA AT
Z45 3% 1.030 42 0.080, &if F P E k BNERE L ESMHEABIFHRT MR
B T & A RIAT e AL X TEAF T L LR T RIS,

KR has ke ZMEIRE L S5 AT T PUsERE ; 2 R )
FE 4 &ES TU39S. 1 XERIRERD A

Study on Flexural Performance of Square Hollow
Concrete-encased Double-skin Steel Tube

. 1 . 1 . .1 .2 . 1
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(1. School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ;2. The Fourth Construction
Engineering Co. Ltd. ,China Construction Second Engineering Bureall, Tianjin, China,300457 )

Abstract; Finite-element models of the flexural behavior of square hollow concrete-encased
CFDST ( concrete-filled double-skin steel tube) are established and benchmarked, to explore the
stress state under flexural loading, based on which the design procedures are proposed to predict
the flexural capacity. Five characteristic points were defined on the typical specimen’ s load-
deflection curve to analyze the stress state on each characteristic point; the influence of hollow
ratio , reinforcement ratio, material strength and diameter-width ratio on the flexural capacity and
flexural stiffness were quantified; finally the bending capacity was calculated using superposition
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method and compared with finite element results. The results showed that square hollow concrete-

encased CFDST exhibited good flexural behavior, and the reinforcement ratio and compressive

strength were the main influence factors on the flexural behavior;the design procedures based on

superposition principal could provide reasonable predictions of the bending capacity, with the

average value and standard deviation between the calculated and FE results of 1. 030 and 0. 080,

respectively.

Key words: hollow concrete-encased double-skin steel tube; composite column; finite element

modeling ; flexural behavior ;bearing capacity
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Table 1 Parameters of specimens
WG e foww/MPa  fo o /MPa  Ag/mm’ A, ,./mm’ f,/MPa D,/mm D;/mm [,/ MPa
SFO 40 40 904 38 193 400 114 58 355
SF1-1 60 40 904 38 193 400 114 58 355
SF1-2 80 40 904 38 193 400 114 58 355
SF1-3 40 60 904 38 193 400 114 58 355
SF14 40 80 904 38 193 400 114 58 355
SF2-1 40 40 628 38 193 400 114 58 355
SF2-2 40 40 1 608 38 193 400 114 58 355
SF3-1 40 40 904 38 193 335 114 58 355
SF3-2 40 40 904 38 193 500 114 58 355
SF4-1 40 40 904 38 193 400 114 32 355
SF4-2 40 40 904 38 193 400 114 88 355
SF5-1 40 40 904 38 193 400 114 58 235
SF5-2 40 40 904 38 193 400 114 58 420
SF6-1 40 40 904 42 318 400 88 58 355
SF6-2 40 40 904 33 006 400 140 58 355
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Table 2 FEM values of specimens

nom

WIFGS Mo/ (KN-m)M o/ (KN-m) M,/ M,

SFO 57.15 57.06 0.998
SF1-1 57.29 64.32 1. 123
SF1-2 57.69 72.22 1.252
SF1-3 64. 35 67.33 1. 046
SF1-4 71.55 80. 63 1. 127
SF2-1 50. 40 50. 48 1. 002
SF2-2 72.90 71.27 0.978
SF3-1 54.00 54.09 1. 002
SF3-2 61.65 61.64 1. 000
SF4-1 56.53 52.68 0.932
SF4-2 60. 30 56. 83 0. 942
SF5-1 52.20 55.37 1. 061
SF5-2 59. 40 58.22 0. 980
SF6-1 51.30 51.32 1. 000
SF6-2 63.90 64.01 1. 002
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