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Abstract: In order to solve the problem of chloride ion corrosion in seawater and sea sand, a refined finite ele-
ment analysis model of seawater and sea sand concrete filled bimetallic tube (SSCFBT) stub column under the
local compressive load was established by reasonable material constitutive relationship and finite element mod-
eling technology. The reliability of the model was validated using existing experimental data. Based on the ver-
ified finite element model, the internal force distribution and stress nephogram during the loading process of
SSCFBT local compressive stub columns were analyzed. The parametric analysis was conducted using the finite

element model to investigate the influence of parameters such as local compressive area ratio, end plate thick-
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ness, concrete strength on the load-carrying capacity of SSCFBT local compressive stub columns. The results
show that the local compressive area ratio and end plate thickness are the key factors affecting the load-carrying
capacity and deformation capacity of SSCFBT local compressive stub columns. Based on the results of the para-
metric analysis, a simplified calculation formula for the local compressive load-carrying capacity of SSCFBT
stub columns is proposed.

Keywords: bimetallic tube; seawater and sea sand concrete; local compression; finite element analysis; load-

carrying capacity
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Fig. 2 Boundary conditions and loading scheme Fig. 3 Schematic diagram of grid division
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Comparison of load-displacement curves of local compressive stub columns
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Comparison of simulation values and experimental values of

ultimate local compressive load-carrying capacity of specimens

R t.,/m t,,/mm {,/mm B Nurea /KN Noa../kN Nutrea/ Nue
SSCFBT-159-6-1/4 5.0 0.5 0 3/4 1 684 1666 1.011
SSCFBT-159-3-1/4 5.0 0.5 3 3/4 1538 1528 1. 006
SSCFBT-159-0-1/4 5.0 0.5 6 3/4 1396 1455 0.959
SSCFBT-159-6-1/3 5.0 0.5 0 1/2 1882 1 830 1. 029
SSCFBT-159-3-1/3 5.0 0.5 3 1/2 1 801 1735 1. 038
SSCFBT-159-0-1/3 5.0 0.5 6 1/2 1 660 1697 0.978
SSCFBT-133-6-1/3 6.0 0.8 0 1/2 1432 1498 0. 956
SSCFBT-133-3-1/3 6.0 0.8 3 1/2 1259 1371 0.918
SSCFBT-133-0-1/3 6.0 0.8 6 1/2 1133 1241 0.913
SSCFBT-133-6-1/2 6.0 0.8 0 1/3 1613 1521 1. 060
SSCFBT-133-3-1/2 6.0 0.8 3 1/3 1497 1483 1. 009
SSCFBT-133-0-1/2 6.0 0.8 6 1/3 1259 1428 0.882
SSCFBT-108-6-1/2 6.5 0.5 0 1/3 1197 1092 1. 097
SSCFBT-108-3-1/2 6.5 0.5 3 1/3 1116 1076 1. 037
SSCFBT-108-0-1/2 6.5 0.5 6 1/3 889 1017 0.873
SSCFBT-108-6-3/4 6.5 0.5 0 1/4 1213 1127 1.076
SSCFBT-108-3-3/4 6.5 0.5 3 1/4 1179 1099 1.073
SSCFBT-108-0-3/4 6.5 0.5 6 1/4 981 1061 0.924
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Fig. 9 Influence of local pressure area ratio on the stress performance of specimens
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Fig. 12 Influence of cross-sectional steel content on mechanical properties of specimens
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Fig. 13 Influence of carbon steel yield strength on mechanical properties of specimens
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Fig. 14  Influence of stainless steel yield strength on mechanical properties of specimens
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Tab. 2 Comparative analysis of ultimate local compressive load-carrying capacity

RIS Nu.rea /kN N.../kN Nu.rea/Nue
p=1/6 8 345 8 226 1.015
p=1/3 9199 9 316 0.988
p=1/2 9 812 9 899 0.991
p=2/3 10 187 10 100 1.009
p=5/6 10 321 10 248 1.007

p=1 10 217 10 311 0.991

£,=0 mm 9 587 9 526 1.006

£,=3 mm 9 644 9 603 1. 004

t,=6 mm 9 700 9 681 1.002

£, =9 mm 9 756 9 765 0. 999

£,=12 mm 9 812 9 804 1.001

t,=15 mm 9 869 9 833 1.004

t,=18 mm 9 925 9 873 1.005

p=0 9103 9 153 0. 990
p=1/6 9 184 9 200 0.998
p=1/3 9 266 9 289 0.998
p=1/2 9 348 9 371 0.998
p=2/3 9 430 9 408 1.002
p="5/6 9512 9 552 0.996
=1 9 594 9 664 0.993
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