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Axial Compressive Behavior of Ultra-high-Strength Steel Fiber-Reinforced
Concrete-Filled Square Steel Columns
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University, Xiamen 361021, China; 3. Key Laboratory for Structural Engineering and Disaster Prevention of Fujian
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Abstract: To study the compressive behavior of ultra-high-strength concrete-filled square steel columns, 12 square
steel columns filled with ultra-high-strength steel fiber-reinforced concrete were tested under axial compression. The
test variables included the yield strength and thickness of the steel column, the strength of the matrix concrete and
the content of steel fiber. The results indicate that the addition of steel fiber doesn't change the failure modes of the
specimens. For the columns with the concrete compressive strength between 80 MPa and 150 MPa and the
confinement index between 0.33 and 1.43, the compressive strength of the concrete in the steel square is close to
that of the corresponding unconfined concrete. The effect of the steel fiber on improving the ductility of square
concrete-filled steel columns decreases as the concrete strength and confinement index increases. When the concrete
compressive strength is 130 MPa and the confinement index is 0.90, the addition of steel fiber with 1.5% volume
content ratio has no effect on improving the ductility of square concrete-filled steel columns.
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Fig. 1 Details of specimen(size: mm)
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Table 1 Parameters of specimens

1/ S/

KRG RSB o A Pudrom B, HAE Y A 24948 88
fik 2 h /K U8 B 5 BE 45 4% O 52.5 MPa, 4 £ 4y Ui 44

Specimen No. MP t/mm B/t MP v/ % £ B H AR 0.3 mm, K42 R 65, fit b sm KT
a a
2 000 MPa. 4 Ff R B 1 #8 [ it ) 4 17 6 S R h
FC-NS43-C80N 427  4.65 43.0 81.3 0 0.52 1 E’J . 7‘5‘ ,leg it ﬁ% N R j‘ jg 1
mm A 37 ] N Yy mm X
FC-NS43-C80S 427  4.65 43.0 94.1 1.5 0.45 00 AL k 6 00
kA ARG AR
FC-NS24-C8ON 379 8.33 24.0 81.3 0 0.89 100 mm X 200 mm AP 3424 150 mm X
FC-NS24-C80S 379 8.33 24.0 94.1 1.5 0.77 150 mm > 550 mm AYHLT 21 .
FC-HS26-C80N 670 7.69 26.0 81.3 0 1.43 £2 MRS
FC-HS26-C80S 670 7.69 26.0 94.1 1.5 1.24 Table 2 Mechanical properties of steel plates
FCNS43CI30N 427 4.65 43.0 130.0 0  0.33 » Elastic Tenile
ee ! .
FC-NS43-C130S 427 4.65 43.0 146.0 1.5 0.29 . t/mm  modulus/ pr strength/  Elongation/ %
ype . a
FC-NS24-C130N 379 8.33 24.0 130.0 0 0.55 GPa MPa
FC-NS24-C130S 379  8.33 24.0 146.0 1.5 0.49 Q355 4.65 203 427 593 25.1
FC-HS26-C130N 670 7.69 26.0 130.0 0 0. 90 Q355 8.33 210 379 569 24.9
FC-HS26-C130S 670 7.69 26.0 146.0 1.5 0.79 Q550  7.69 208 670 772 19.6
*3 BRELIWEEEILMERE
Table 3 Mix proportions and properties of concretes
Mix proportion/(kg-m )
Concrete  my/ VY% Slump/  Spread/  f./ Jeo! o/
e Silica  Sili Steel S lasti
type "ty Water Cement tiea riea Gravel  Sand ‘ee upérp st mm mm MPa MPa — MPa
fume  flour fiber cizer
C8N 0.33 0 155.0 446.0 23.5 0 1030.0 746.0 0 1.9 238 535 93.40 81.30 6.56
C80S 0.33 1.5 180.0 518.0 27.3 0 950.0 688.0 118.0 2.2 220 510 103.00  94.10 8.90
CI30N  0.20 O 150.0 619.0 131.0 150.0 918.0 432.0 0 6.8 229 522 135.00 130.00 6.39
C130S  0.20 1.5 190.0 784.0 166.0 190.0 703.0 331.0 118.0 8.6 204 491 155.00 146.00 12.10
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o Denotes the concrete crushing; o Denotes the initial buckling of the steel column;
v Denotes the fracture of vertical welds of the steel column
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Table 4 Primary results of axil compressive test

Specimen No. N,./kN N, /kN N, /N, e/ % &/ % &/ %
FC-NS43-C80N 4430 2 287 0.52 0.46 0.49 4.01
FC-NS43-C80S 4 569 2939 0. 64 0.49 0.63 3.17
FC-NS24-C80N 5480 3731 0.68 0.49 0.69 3.99
FC-NS24-C80S 5207 4 205 0.81 0.48 0.74 4.35
FC-HS26-C80ON 7 301 5286 0.72 0.65 0. 86 4.46
FC-HS26-C80S 7290 5706 0.78 0.68 1.01
FC-NS43-C130N 6 157 2622 0.43 0.48 0.55 4.84
FC-NS43-C130S 6782 3276 0.48 0. 55 0.57 3.85
FC-NS24-C130N 6 786 3948 0.58 0.47 0. 64 4.35
FC-NS24-C130S 7285 4818 0.66 0.52 0.86 3.37
FC-HS26-C130N 8173 5700 0.70 0.48 0.74
FC-HS26-C130S 8 986 6 081 0.68 0.64 0.74
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