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Finite Element Analysis of Reinforced Hollow High
Concrete Filled Square Steel Tubular Stub
Columns under Eccentric Compression
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Engineering Co. Ltd. ,China Construction Second Engineering Bureall, Tianjin, China 300457 )

Abstract; This article aims to investigate the mechanical performance and ductility of reinforced
concrete-filled hollow square steel tubular stub columns under eccentric compression, which will
provide reference for the experimental study of reinforced hollow high concrete filled square steel
tubular ( RHHCFST ) composite columns. The finite element software ABAQUS was used to
establish 22 eccentrically loaded reinforced high-strength concrete-filled hollow square steel tubular
stub column models,and the whole loading process of the column and the effects of the steel yield
strength ,concrete strength, eccentricity and steel ratio on its mechanical performance are analyzed
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Results showed that the loading process of RHHCFST under eccentric load can be categorized into

elastic stage, elastoplastic stage, plastic strengthening stage, and descending stage. Both the load-

bearing capacity and the ductility of the column increase with steel yield strength, steel ratio, and

when using the conventional reinforcement. Meanwhile ,enhancing the concrete strength increases the

load-bearing capacity while decreases the ductility. In summary the RHHCFST under eccentric

compression can fully exert the advantageous mechanical characteristics of each material, and the

column behaves a high bearing capacity,a good ductility ,and a low weight in engineering practice.

Key words: reinforced hollow high concrete filled square steel tubalar; eccentricity; tubular

column ; eccentricity ; steel ratio
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Table 1 Parameters of the columns

kR #/mm i 75 WA e/mm  fo/MPa  f,/MPa  ¥SEENAH  N,/kN
ERHCFST-1 6 D4@45 697. 1 100 60 235 — 5119.99
ERHCFST-2 6 D4@45 6®7. 1 100 60 345 — 5 479.99
ERHCFST-3 6 D4@45 697. 1 100 60 390 — 6 006. 54
ERHCFST4 6 P4@45 697. 1 100 60 420 — 6 151.23
ERHCFST-5 6 P4@45 697. 1 100 60 460 — 6355. 89
ERHCFST-6 6 P4@45 697. 1 100 70 345 — 5743.26
ERHCFST-7 6 D@45 697. 1 100 80 345 — 6 040. 02
ERHCFST-8 6 D4@45 6@7. 1 100 90 345 — 6 291. 54
ERHCFST-9 6 D4@45 6®7. 1 100 100 345 — 6 554. 60
ERHCFST-10 6 D4@45 6®7. 1 60 60 345 — 6 831.06
ERHCFST-11 6 D4@45 697. 1 80 60 345 — 6 295.77
ERHCFST-12 6 D@45 697. 1 120 60 345 — 5019.68
ERHCFST-13 6 P4@45 697. 1 140 60 345 — 4653.73
ERHCFST-14 6 P4@45 6d7. 1 160 60 345 — 4 326. 67
ERHCFST-15 5 D4@45 6@7. 1 120 60 345 6016  4941.60
ERHCFST-16 6 P4@45 697. 1 120 60 345 6016 521768
ERHCFST-17 7 D4@45 6®7. 1 120 60 345 6016  5482.18
ERHCFST-18 8 D4@45 697. 1 120 60 345 6016  5767.02
ERHCFST-19 9 D4@45 6®7. 1 120 60 345 6816  6069.42
ERHCFST-21 6 D4@45 6@7. 1 120 60 345 6018  5281.19
ERHCFST-22 6 D4@45 6®7. 1 120 60 345 6820  5439.92
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Fig.1 Cross-sections of the columns
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