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Finite Element Analysis of Axial Compression Behavior
of Seawater Sea Sand Concrete-Filled
Plastic-Lined Steel Tube Stub Columns
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Abstract; A reasonable modeling method is used to establish the finite element analysis model of seawater sea
sand concrete-filled plastic-lined steel tube stub columns. The failure form, axial compressive load-deformation
relationship and internal force distribution of the member are investigated, and the simplified calculation for-
mula of the ultimate bearing capacity for the member is proposed by a reduction coefficient of bearing capacity.
The results show that the outer steel tube and the inner plastic lining of seawater sea sand concrete-filled plas-
tic-lined steel tube stub columns can work well together, and the axial compressive load-deformation curves of
the member can be categorized into three types, determined by the confinement factor. With the increase of the
plastic lining thickness to diameter ratio, the shapes of the axial compressive load-deformation curves are simi-
lar, but the ultimate bearing capacity decreases approximately linearly.
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Fig. 1 Member of seawater sea sand concrete-filled Fig. 2 Finite element model of seawater sea sand
plastic-lined steel tube stub columns concrete-filled plastic-lined steel tube stub columns
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Fig. 3 Comparison between calculation values and test values of axial compressive load-deformation
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Tab.1 Calculation results of main parameters and ultimate bearing capacity

N fy/MPa Jw/MPa A, /mm’ A./mm’ 3 N, /kN
LP-35 400 35 2 145 18 018 1.693 1787
LP-50 400 50 2 145 18 018 1. 490 1903
LP-65 400 65 2 145 18 018 1.178 2172
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Fig. 5 Axial compressive load-deformation curves of specimens
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Fig. 7 Effects of concrete strength on axial bearing capacity
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Tab. 2 Effects of different parameters on ultimate bearing capacity of member

ZH Nurea /KN Ny /kN & Nu.rea/Nuono S Nurea /KN Ny /kN & Nurea/Numo
a=0.055 1215 1251  0.835 0.971 f,=345 MPa 1781 1807 1.535  0.986
a=0.083 1442 1485  1.261 0.971 fy=460 MPa 2 149 2180 2.047  0.986
a=0.112 1763 1796  1.692 0.982 f,=540 MPa 2 398 2442  2.403  0.982
a=0.141 2 049 2081  2.128 0.985 t,/D=0.003 1826 1842 1.709  0.991
a=0.170 2 350 2382  2.569 0. 986 t,/D=0.006 1809 1842 1.731  0.982
a=0.199 2 648 2685  3.016 0. 986 t,/D=0.009 1795 1842  1.754  0.975

fe=30 MPa 1679 1718 2.403 0.977 t,/D=0.012 1787 1842 1.777 0.970
faw=40 MPa 1790 1830  1.802 0.978 t,/D=0.015 1779 1842  1.800  0.966
fw=50 MPa 1903 1948  1.490 0.977 t,/D=0.018 1772 1842  1.824  0.962
faw=60 MPa 2 046 2093  1.252 0.977 t,/D=0.021 1765 1842  1.849  0.958
fw=70 MPa 2174 2218  1.083 0. 980 t,/D=0.024 1759 1842  1.874  0.955
few=80 MPa 2 285 2321 0.960 0. 985 t,/D=0.027 1750 1842  1.899  0.950
fw=90 MPa 2381 2418  0.866 0.984 t,/D=0.030 1741 1842  1.925  0.945
fy=235 MPa 1416 1431 1. 046 0. 990
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diameter ratio on reduction coefficient of bearing capacity
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