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Study on flexural behavior of seawater sea-sand concrete filled
plastic-lined steel tube composite members
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Abstract: A total of 12 seawater sea-sand concrete filled plastic-lined steel tube (SSC-PLST) specimens were
tested by flexural loading and finite element modeling. The bending properties of the composite members and the
influence of the plastic lining layer on the bending capacity of the composite members were studied. The effect of
plastic lining on the load-carrying capacity of SSC-PLST members was investigated. The results show that, the
failure pattern of SSC-PLST specimens is similar to that of conventional concrete filled steel tube ( CFST)
members, namely, the tension zone of steel tube yields and the concrete produces fine and dense flexural cracks,
and the compression zone of steel tube buckles and the concrete at the corresponding position is crushed. The
bending moment-deflection curve of SSC-PLST members is characterized by three stages, showing good
load-carrying and deformation capacities. The contact stress between different components of SSC-PLST member is
relatively small and unevenly distributed. The influence of plastic lining on the flexural capacity of SSC-PLST
member is mainly related to the thickness of plastic layer, but is less affected by the strength of steel or concrete.
Finally, a simplified calculation formula of load-carrying capacity for SSC-PLST flexural members is proposed,

which can provide reference for the engineering application of this structural member.
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Table 1  Specimen parameters and main test results

-2 5 AR feu/MPa ¢,/ mm M"/( kN + m) My, /MM M,/(kN+m) u, ,/mm /l/lp/( kN « m) My, /MM
CT40-1 R WE 40.1 0 32.0 4.45 38.6 7.51 47.9 73.58
CT40-2 WRRNE 40.1 0 31.8 4.51 41.6 9.78 50.3 74.75
CT60-1 WRRNE 62.1 0 35.8 4.97 46.6 12.01 53.9 75.03
CT60-2 kR WE 62.1 0 34.1 4.59 45.8 17.19 52.6 75.11
PL40-1 TP VAR 40.1 2.5 32.5 4.89 49.1 16.84 58.6 75.06
PL40-2 Eapekeng 40.1 2.5 28.9 4.42 49.2 16.12 55.7 75.12
PL60-1 Eape kg 62.1 2.5 32.9 4.27 53.3 14.56 61.7 75.08
PL60-2 Eape kg 62.1 2.5 31.1 4.13 52.9 11.19 62.9 75.13
CT-h-1 Ik EWE — 0 30.2 5.35 34.5 9.10 34.6 17.83
CT-h-2 kR WG — 0 28.3 4.56 34.2 9.35 35.2 18.12
PL-h-1 YR — 2.5 30.9 4.42 43.9 9.37 43.9 23.24
PL-h-2 IR — 2.5 27.8 4.38 42.9 8.98 42.9 22.38

VS, JORE ST ARURSRIE o, AR IBIRIRNE s M, RIS s M, BB AR, 5 SO S DX AR R4 5 10000 o X L
BT My RBRISIE ey M ST M M, M, TR T

1.2 #RlhZE MR

SaRAs g B XA R R ) 2E kg, DA AT IE R2 RMMSTR RS PR
KA IRER S IR Z 804 & U1E 1 6 Nk Table 2 Measured material mechanical properties of steel
P, #2108 GB/T 228.1—2021( & J@ A1k Fifiiiz; WHFME  f/MPa f/MPa  E/GPa 8/%

B 51 3. SR ) T HE R AT e 330 395 202 28.1
BRI, 252 A EIR AT IR 2 BER HBE 352 422 204 27.2
IR AR A )% 6 AR VEof, | £ 5E SN AR T IR ) AR A1 s B, b Mt

HEFFINR, DASRAS P94k R 4R ) 2= M, e IR & BT
GB/T 1040.2—2022( Y8R} PLAfPERERIIIE 25 2 35 . A0 FIFT I8 RIS A5 0F) 1 LS 1Y ik b 47 20
R A 75 2 BT SR IR IR T o 2 12.1 MPa, #iHERLEE: £y 206 MPa,,

RSP AR BC A LLan 3R 3 R, APk b (b)) SR B AR BT TSR, RiAE R 0.25~0.50 mm),
RERE RECH 2.6, /K g N THE BT 8, BC B R S A6 84 (NaCl) = S A0 BE (MgCL, ) < B B2 B (MgSO, ) = Bt B2 5
(CaSO0, ) : BRFRH (K,S0, )= 28.4:8.4:3.5:1.3:0.8 (g/L), C40 Hl C60 JREE + (5241 H o8 JE 43 511 °540.1 MPa
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Fig.3 Failure mode of specimens
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