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Abstract ; The axial compression behavior, failure mode, and axial compression capacity model of
seawater and sea-sand concrete columns confined by double-layered stainless steel tube (DSTSCC)
are studied to provide experimental and theoretical basis for evaluating the axial compression
behavior of such components. 24 DSTSCC specimens were subjected to axial compression tests,
considering the influence of parameters such as outer tube thickness,core tube thickness,and core
tube diameter on their failure mode, stress-strain curve and axial compression capacity. The test
results indicate that; The main failure mode of the DSTSCC specimen is waist drum-shaped
failure ; As there is no obvious yield terrace in the tensile constitutive model of stainless steel it can
continuously restrain the core concrete,and the stress-strain curve of the specimen has no obvious
descending part, showing good ductility characteristics; As the thickness of the outer tube
increases , the axial compression capacity can be increased by 6% to 25% ,and as the thickness of
the core tube increases, the axial compression capacity can be increased by 3% to 20% ; As the
diameter of the core tube increases,the axial compression capacity shows a trend of first increasing
and then decreasing; Based on the analysis of experimental failure mechanism and theoretical
analysis,a formula for calculating the axial compression capacity of DSTSCC specimens was
established. The validation results of experimental data show that the proposed formula has better
applicability compared to other calculation models.

Key words: stainless steel tube; confined concrete column; axial compression behavior; axial
compression capacity
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Table 1 The design parameters of specimens

SMEREE, SR

EREIR,  AME R/

AR/ IRBEIRIE AR

RIS AR o
mm mm mm MPa MPa MPa J1/kN
S45C30D76-1 4.5 76 3.0 305.2 257.2 34.9 1 708. 57
S45C30D76-2 4.5 76 3.0 305.2 257.2 34.9 1737.28
S45C50D76-1 4.5 76 5.0 305.2 316.3 34.9 2 108. 51
S45C50D76-2 4.5 76 5.0 305.2 316.3 34.9 2 016. 50
S45C30D89-1 4.5 89 3.0 305.2 257.2 34.9 2 021.00
S45C30D89-2 4.5 89 3.0 305.2 257.2 34.9 2 062. 37
545 S45C50D89-1 4.5 89 5.0 305.2 316.3 34.9 2 262.94
S45C50D89-2 4.5 89 5.0 305.2 316.3 34.9 2 230.03
S45C30D108-1 4.5 108 3.0 305.2 257.2 34.9 2 035.43
S45C30D108-2 4.5 108 3.0 305.2 257.2 34.9 1941.07
S45C50D108-1 4.5 108 5.0 305.2 316.3 34.9 2 179. 84
S45C50D108-2 4.5 108 5.0 305.2 316.3 34.9 2 024.55
S60C30D76-1 6.0 76 3.0 281.5 257.2 34.9 2 151.53
S60C30D76-2 6.0 76 3.0 281.5 257.2 34.9 2 140. 49
S60C50D76-1 6.0 76 5.0 281.5 316.3 34.9 2 272.06
S60C50D76-2 6.0 76 5.0 281.5 316.3 34.9 2 166. 45
S60C30D89-1 6.0 89 3.0 281.5 257.2 34.9 2 257.21
S60C30D89-2 6.0 89 3.0 281.5 257.2 34.9 2 271. 11
S60 S60C50D89-1 6.0 89 5.0 281.5 316.3 34.9 2 376.27
S60C50D89-2 6.0 89 5.0 281.5 316.3 34.9 2 391.91
S60C30D108-1 6.0 108 3.0 281.5 257.2 34.9 2 232.01
S60C30D108-2 6.0 108 3.0 281.5 257.2 34.9 2 250. 62
S60C50D108-1 6.0 108 5.0 281.5 316.3 34.9 2 269.72
S60C50D108-2 6.0 108 5.0 281.5 316.3 34.9 2 330. 89
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Table 2 The chemical composition of artificial seawater %o
w(KCI) w(NaCl) w(CaCl,) w(MgCl,) w(Na,SO,) w(NaHCO; ) w(KBr)
0. 695 24.53 1.16 5.2 4.09 0.201 0.101
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Fig.5 The equivalent axial compressive strength of specimens
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Table 3 Summary of the caculation formulas

AR RCANY & AHIER
SCHR[32] N, =0.9Afy kg
SCHR[15] Ny =Agfa +Ao(fa -f3) HEMWE
SCHR[25] N, =k, (f (A, +Ay) +fAg +fy2As2) SEME
SCHR[11] Ny =(1+1.80 +1.150,) A f, FRP NEE A
SCHR[27] N, = (1+0.420,/¢,) [1.27FA, +0.85f, (A, +Ay) ] FRP AEWEE &
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Table 4 Comparison of the predicted axial capacity

ﬁt'ﬁ'éﬁ% Nexp Nul [32] Nuz[ls] Nu3[25] Nu4[11] N®:27] Nu

S45C30D76-1 1 708. 57

1 608. 56 1724.78 1 608.25 2 690. 68 1944. 30 1 730. 60
S45C30D76-2 1737.28
S45C50D76-1 2 108. 51

1749.20 1923.57 1 788. 41 3 740. 89 1 984. 67 1 965. 33
S45C50D76-2 2 016. 50
S45C30D89-1 2 021. 00

1 633.40 1 675.21 1 638.75 2 535.45 2 068. 53 1771.07
S45C30D89-2 2 062. 37
S45C50D89-1 2 262.94

1 790. 89 1912.93 1852.75 3371.71 2 117.88 2 049.92
S45C50D89-2 2 230.03
S45C30D108-1 2 035.43

1 668. 12 1 566. 89 1 683. 32 2 379.67 2 259.75 1 830.22
S45C30D108-2 1 941.07
S45C50D108-1 2 179. 84

1.843.42 1 858.25 1 946.79 3 012.69 2322.23 2 173.55
S45C50D108-2 2 024.55
S60C30D76-1 2 151.53

1 709. 20 1 865.23 1751.85 2 890. 66 2 287.52 1899.33
S60C30D76-2 2 140. 49
S60C50D76-1 2 272.06

1 821. 15 2 062. 02 1 932.87 3 894. 89 2 237.61 2 134. 05
S60C50D76-2 2 166. 45
S60C30D89-1 2 257.21

1 729. 50 1 809. 89 1 782.50 2741.42 2 450. 89 1939.80
S60C30D89-2 2 271. 11
S60C50D89-1 2 376.27

1 850. 63 2 044.52 1 997.52 3 540. 17 2 393.75 2 218.64
S60C50D89-2 2 391.91
S60C30D108-1 2232.01

1 757.09 1 690. 48 1827.28 2 591.58 2 701.90 1 988. 95
S60C30D108-2 2 250. 62
S60C50D108-1 2 269.72

1883.15 1976.72 2 092.01 3195.08 2 634.21 2 342.28
S60C50D108-2 2 330. 89

S BERRGAE N,,, 54 A RFIEZ
FLIFR4ME (AV) ARUEZE (SD) AR 5 R 5L
(CV) S48 hR, SCHR[32]  SCHR[ 15 ], 3CHik
[25] SCHR[11] SClk[27 ] AR Sch(2)

B AV 5 B IR R 1,221, 1,166, 1. 176,
0.762.0.943 1. 070 ; SD 15 E 4K K 0. 068 .
0. 090 .0. 066 0. 149 0. 071 0. 066 ; CV 45 %X
WK 5.5% 7.7% 5.6% 13.8% 7.5% .



458 W K2R CARB¥R) %540 %
6.2% . K10 t—20 LB T & A X i 25 S60 F 4 PR ZH A4l , 2% 2 2 T S wovE e Ay
506 45 B0 B ECRR BE, X T S45 R B A R 2R

:238 AV=1.221 . :ggg AV=1.166 gggg AV=1176
wmmsm [SD=0.090 ,35g;, womww
3000FCy=5.5% 3000 rCy=7.7% 3000 CV=5.6%

= 2500} % = 2500} = 2500}

oy
=2000f ‘ < 2000f g ? 52000
= 1500} ’ = 1500} = 1500}
Looor esasmm 1001 esasgm 10000 o S45E51
500r | aS60RF). 300¢ AS60RFY 500 4S60%31
0 1000 2000 3000 4000 0 1000 2000 3000 4000 0 1000 2000 3000 4000
N, /kN N, /kN N, /kN
(a)3CHR[32] (b)3CHR[15] (0)3CHR[25]
40007 156762 40007 1 0,943 . 4000 11070 )
35001 ¢0p-0.149 3500 rgp—0.071 o 35001 5p=0.066 -
3000 Cp=13.8% 3000Fcy=7.59% *15%. 3000 Cy=6.2% +20%:
Z 2500} . * = 2500} ke = 2500 - :
<2000} o, “age = 2000} 82209 52000} % “1o%
. .,'
= 1500} o = 1500} 2 = 1500
- 0
1288: et °S453§ﬁﬂ 1288: e ° S45R 5 lggg: A *S45R 5
Lo . AS60RH & ES]] g 4S60F 5
0 1000 2000 3000 4000 0 1000 2000 3000 4000 0 1000 2000 3000 4000
N,/kN N, /KN NJKN
(d)3CHRI11] (e)3CAR[27] OCHAR

B 10 fhRRE

SERXTIE

Fig. 10 Comparison of the predicted results with different formulas
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