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Study on the compressive performance of steel-reinforced
concrete-filled circular steel tubular members considering

preload on steel tubes

JIA Zhilu, SHI Yanli, WANG Wenda, XIAN Wei
(School of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: To study the influence of the preload effect on the later mechanical performance of steel-reinforced
concrete-filled circular steel tubular (SRCFST) members, this paper conducted an experimental study on 12 circular
SRCFST columns subjected to compressive loads. The main testing parameters were the preload ratios and eccentric
ratios. The entire testing process of all specimens and the failure mode were obtained, and the influences of different
parameters on the measured load-deformation curves and its mechanical behaviors were analyzed. The testing results
show that different preload ratios and eccentric ratios have little effect on the failure mode of specimens, however,
the specimens exhibit distinct failure process due to the varying of slenderness ratios. With the varying of the preload
ratio, the ultimate bearing capacity of the axial compression stub column decreases slightly. However, the preloads
on the steel tube have a certain influence on the mechanical behavior of the specimen under eccentric compression,
with the increase of the preload ratio, the axial bearing capacity decreases, and the influence of eccentricity on the
bearing capacity of the specimen is obviously greater than that of the preloads. Based on the testing results, the
validity of the finite element model was verified. Through the verified finite element model, the interaction between
steel tube and concrete, and the distribution of bearing capacity of each component were discussed, as well as the
influence of various parameters on the influential coefficient of bearing capacity was further analyzed. Finally, the
compressive bearing capacity calculation method of SRCFST members considering the preload on steel tube was
proposed.
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Table 1 Details of specimens

Fr W Dt
A e/mm elr Np/kN fo/MPa s Nue/KN Nu/kKN Nut/Nye
5 ELRs) /mm

1 CSP0-0 140>3.5>420 11 0 0 51.33 0 1420 1328.8 0.936
2 CSP1-0 140>3.5>420 11 0 0 51.33 0.2 1420 1309.0 0.922
3 CSP2-0 140>3.5>420 11 0 0 162.0 51.33 0.4 1420 1308.2 0.921
4 CMPO-0 140>3.5%700 19 0 0 448 0 1220 1159.0 0.950
5 CMPO-1 140>3.5%700 19 40 0.56 44.8 0 600 584.0 0.973
6 CMP1-0 140>3.5%700 19 0 0 44.8 0.2 1200 1084.1 0.903
7 CMP1-1 140>8.5%700 19 40 0.56 448 0.2 600 555.0 0.925
8 CMP2-1 140>3.5%700 19 40 0.56 160.0 44.8 0.4 590 533.0 0.903
9 CLPO-1 140>3.5x1400 39 20 0.28 45.0 0 710 678.3 0.955
10 CLP1-0 140>3.5x1400 39 0 0 45.0 0.2 1000 919.1 0.919
11 CLP1-1 140>3.5<1400 39 20 0.28 45.0 0.2 700 636.1 0.909
12 CLP1-2 140>3.5x1400 39 40 0.56 45.0 0.2 510 476.8 0.935
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Table 2 Mechanical properties of steel

Bl t/mm fy/MPa  f/MPa Es/MPa s
[ 4N 35 271 388 1.79<10° 0.26
R 3.0 335 472 2.02x105 0.28
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