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Axial compression behavior for prefabricated reinforced UHPC
tube infilled with seasand seawater concrete
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(1. Inner Mongolia University of Technology, School of Civil Engineering, Hohhot 010052, P. R. China;
2. Beijing University of Technology, State Key Laboratory of Bridge Safety and Resilience, Beijing, 100124, P. R. China)

Abstract: The utilization of sea sand to produce seawater sea sand concrete (SSC) can address the shortage of
river sand resources in construction projects. However, it faces critical challenges such as high chloride ion
content and corrosion-susceptible steel reinforcement. Ultra-High Performance Concrete (UHPC), known for
its exceptional high strength, impermeability, and durability, faces limitations in widespread application due to

prohibitively high material costs. This study proposes a novel precast steel-reinforced UHPC tube encased SSC
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composite column (RUHPC-SSC composite column) by leveraging the complementary advantages of SSC and
UHPC. Spirally confined UHPC tubular shell acts as a permanent structural formwork for casting the SSC
core, providing both confinement and corrosion resistance. Axial compression static tests were performed on
12short columns, and the influence of volumetric spiral reinforcement ratio and diameter-to-thickness ratio
parameters on the axial compressive performance was systematically investigated. The experimental results
suggest that the failure mode of the RUHPC-SSC composite column is oblique shear compression failure, with
the UHPC tube maintaining structural integrity post-failure. The peak bearing capacity of the RUHPC-SSC
composite column exhibits a negative correlation with the spacing of spiral stirrups in the UHPC tube and
a positive correlation with the diameter-to-thickness ratio. Compared to monolithic RSSC columns, the
RUHPC-SSC composite column achieves a 139.8% increase in peak bearing capacity. The UHPC tube-spiral
stirrup synergy boosts both strength and deformability of the composite column.

Keywords: prefabricated reinforced UHPC tube; ultra-high performance concrete (UHPC); seasand seawater

concrete; composite column; axial compression test
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Fig.1 Schematic diagram of the RUHPC-SSC column
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Table 1 Key parameters of test specimens

i D/ 1/ s/ H/ /% d./ .

mm mm ~mm  mm mm

S300-s60 300 60 600  0.76 260
U300-t50-s40 300 50 40 600 1.14 260 6
U300-t50-s60 300 50 60 600  0.76 260 6
U300-t50-s80 300 50 80 600  0.57 260 6
U400-t50-s43 400 50 43 800  0.76 360 8
U500-t50-s33 500 50 33 1000 0.76 460 10
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Table 2 Composition and concentration of artificial
seawater
g/L

NaCl MgCl, Na,SO, CaCl,
24.53 5.20 4.09 1.16

*3 BARKEWRELIERAL
Table 3 Mix design of the SSC

K T K /(kg/m?*)  kPE/(kg/m®)  4iE R/ (kg/m?)
0.52 210 404 839
KLk (kg/m®) B/ % Wk /(kg/m®)  BOKFIB /%
947 47 1.616 0.4
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Table 4 Mechanical properties of steel reinforcement

H#& d/mm R E/GPa YRR £,/ MPa
6 200 584
10 203 639
MR A5 e,/ %0 i R 38 FE £,/ MPa JE RIS e,/ %
5.97 420 0.25
5.68 446 0.13
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Fig.2 Photos of RUHPC-SSC composite column

fabrication process
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Fig.3 Test setup and photos of axial compression loading
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Fig.4 Axial compression failure patterns of test specimens
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Table 5 Key mechanical properties of test specimens

4 i k/(10° MN/m) N,_./kN N/kN e/% /%
$300-150-s60 3.6 2810 2248 0.69 2.36
U300-150-s40 7.2 6738 5390 0.39 0.70
U300-150-s60 7.4 6171 4937 0.39 0.82
U300-150-s80 7.7 588 4709 0.31 0.51
U400-150-543 12.7 9288 7430 0.35 0.91
U500-150-s33 26 13189 10551 0.26 0.44
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