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STUDY ON AXTAL-COMPRESSION PERFORMANCE OF CIRCULAR
ULTRA-HIGH PERFORMANCE CONCRETE -FILLED SATAINLESS
STELL TUBE COLUMN
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Abstract: In this paper, 6 short columns of ultra-high performance concrete filled stainless steel tubes
(UFCSST), 3 short columns of ordinary concrete filled stainless steel tubes (CFSST), and 3 stainless steel tubes
are tested under axial compression. The test parameters were stainless steel tube wall thickness and core concrete
strength. The failure process and morphology of the specimen was observed, and the load-displacement curves
were obtained. The axial-compressive properties of UFCSST were analyzed through the failure morphology, load-
displacement curve, load-strain curve, concrete contribution rate and strength improvement coefficient of the
specimen. The results show that the failure model of UFCSST short columns is related to the confinement
coefficient. When the confinement coefficient is greater than 1.03, the core concrete changes from shear failure to
lateral expansion. The change trend of load-displacement curve after the peak load can be divided into three

categories according to the value of confinement coefficient: an initial descending section followed by slow

AR E . 2022-11-01; & H . 2023-01-11
FEEH: B HARREEELE I H (52208496)
WEER: X M (1992—), B, VIR, REIFSCR, Mk, Em NGRS A M HUR RIS S5 (E-mail: liv.ye@scu.edu.cn).
fEH S LG (19740), J, WAL, %%, tt, 325 G040 S & S5 5T (E-mail: tanghyseu@163.com);
WEREE (1997—), 2o, WU, mideA:, EZENFNL R KA A S5 BT (B-mail: 1457959839@qq.com).


https://doi.org/10.6052/j.issn.1000-4750.2022.11.0923
mailto:liu.ye@scu.edu.cn
mailto:tanghyseu@163.com
mailto:1457959839@qq.com

88 T pi i 2

increase to the peak load, stable development, and slow increase. When the thickness of stainless steel tube is
fixed, the UHPC grade has little influence on the bearing capacity, and the maximum bearing capacity can be
increased by 14.8%. The high strength of UHPC and the inclusion of steel fibers inside would slow down the
development of cracks and inside deformation, causing the concrete contribution rate of UHPC 81.6% higher than
that of ordinary concrete; however, due to the autogenous shrinkage of UHPC and the multiaxial mechanical
properties of concrete, the strength improvement coefficient of UHPC is 46.4% lower than that of ordinary
concrete. The calculation results of some foreign codes are more conservative than the test results, with the
maximum deviation of 22.4%, while the calculation results of CECS 28: 2012 in China are 10.4% higher than the
test bearing capacity. Based on the unified strength theory, a theoretical calculation model of UFCSST bearing
capacity is proposed.

Key words: bearing capacity; axial compression test; ultra-high performance concrete; stainless steel; prediction
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circular stainless steel tubular, UFCSST) JE4T T il [
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Table 1 Detailed parameters of the specimen
WS Dmm  Lmm  #mm  fJMPa  fy,/MPa
C-0-4 114.5 342.1 4.2 - 558.7
C-0-6 112.3 341.5 6.2 — 641.0
C-0-8 1143 341.9 9.2 - 546.7
C-40-4 114.3 342.5 4.0 36.7 558.7
C-40-6 113.5 342.0 6.3 36.7 641.0
C-40-8 114.2 342.0 9.2 36.7 546.7
C-120-4 114.4 342.5 4.4 119.4 558.7
C-120-6 114.1 342.2 6.5 119.4 641.0
C-120-8 114.4 341.9 9.2 119.4 546.7
C-150-4 114.8 342.5 4.1 144.9 558.7
C-150-6 114.0 341.9 6.5 144.9 641.0
C-150-8 114.3 342.5 9.1 144.9 546.7
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2) 43 P IR ST IR B, Jb 2 s

A g 587 7 ik B s 3) B FIR3D & 4R4Y 1 min,

GeTE G, B E TEEEN 24 hs 4) Eild

FEY 28 d, FRYEE AT, FTEE N 2 R %O I

= B 5, s

1.2 #RERE
UHPC Iit & b W3 2, 40 4F 48 2 50 0L % 3.

UHPC-120. UHPC-150 #3226 AR Vit 4t 1)

(GB/T 31387—2015)>1 43 Jj| il {F 3 4~ 100 mmx

100 mmx100 mm 7 /7 PRI B ] 40 52 R 5
34> 100 mmx100 mmx300 mm i B Ji] J- 5 P 4
. WAl QYRR T )2 R bR e )
(GB/T 50081—2019)12, %f C40 V& %t 1=l 1F 6 4
150 mmx150 mmx150 mm 37 J7 RV % ik e,
FENL T RPURTREE £, FEARIE SCHER [27] b oh
FEAABUR SR £, #% QREL4HEHRE) (GB
50010—2010)2) fff & ST E B o & 44 REE 107
TIRBURSREE (f) BRERPUR IR (F,) Fg AR
i (E,) SR fR bR 1

%2 UHPC Ei&tt (kg-m3)
Table 2 Mix proportions of UHPC
oy BEMEL AR K rERERKT)  HET 4
CE 1035.6 1035.6 184.7 13/16 181

vE: UHPC-120 F1 UHPC-150 K AN [R] () TR SERE (st A kel Fig 9
), FeA H A T RE KR S AR, 43000k 13 kgem™ il
16 kg'm>,
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Table 3 Properties of steel fiber

K /mm HAA/mm KR %8/ (kg m™3) HBR 5/ MPa 5iPERE/GPa
13 0.2 65 7900 2900 200

x4 REBEIMRMERE

Table 4 Performance of concrete material

e 1 sy TRECLSLTTABURSREE  BAEABURSRE SR
AL £./MPa f/MPa E,/MPa
C40 44.0 36.7 32500
UHPC-120 1292 119.4 44200
UHPC-150 1543 144.9 44800

KH 2205 BAHBIANEAE, R4 (LM E
PrAPE 55 1 55 WAL 774D (GB/T 228.1—
2010)2 %} 3 AN FRAEE S AEBEAT ENAS St bz Ak
5. MEMEREMIE 1 AL S PR,

800

0 1 1 1
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N7E /e

B1 AR LAY -3 AR i i 2k

Fig. 1 Tensile stress-strain experimental curves of steel
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Table 5 Mechanical properties of steel

B 44 SR Joo/MPa fi/MPa E,/GPa
4 mm 558.7 646.0 182.9
6 mm 566.0 728.6 183.6
8 mm 546.7 647.4 183.7
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Fig. 2 Loading system and arrangement of measuring points
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Fig.3 Specimen failure mode
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Table 7 Application range of specifications relating to concrete filled steel tube
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Table 8 Comparisons of calculated and experimental results
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