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Axial Compression Performance of High Ductility Fiber Reinforced
Concrete-Steel Tube-Concrete Composite Columns

PENG Biao', HU Hongsong"*", JI Yunpeng'

(1. College of Civil Engineering, Huaqiao University, Xiamen 361021, China; 2. Key Laboratory for Structural

Engineering and Disaster Prevention of Fujian Province, Huagiao University, Xiamen 361021, China)

Abstract: A new type of high ductility fiber reinforced concrete-steel tube-concrete (HDCSTC) composite column
was proposed. The effect of number of screw rows, screw strength and nut type on the axial compression performance
was studied. The results show that increasing the number of screw rows can effectively improve the post-peak ductility
of the specimen. The increase of screw strength has no significant effect on the ductility of specimens with one row
of screws, but has great effect on the ductility of specimens with two rows of screws. The hanging ring nut can
establish an effective tensioning knot with the outer high ductility fiber reinforced concrete, and improve the post-peak
performance of the specimen. The HDCSTC composite column has the same excellent axial compression performance
as the reinforced concrete column, and the construction is convenient and has no technical limitation, which is worthy
of popularization.
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Fig.1 HDCSTC composite column structure
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Fig.2 Details of specimens(size: mm)
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Table 1 Parameters of specimens
Specimen No. n, Ja/MPa Nut type Screw type //mm o/ %
CC-0 0 2.38
CC-RNS1 1 450 R NS 110 2.41
CC-RNS2 2 450 R NS 75 2.47
CC-NNS1 1 450 N NS 110 2.41
CC-NNS2 2 450 N NS 75 2.47
CC-RHS1 1 752 R HS 110 2.41
CC-RHS2 2 752 R HS 75 2.47
RC-50 50 5.07
K2 BEMALBRIRAELL
Table 2 Mix proportion of HDFRC
Unit: kg/m’
Water Cement Fly ash Silica flour Quartz sand Superplasticizer Steel fiber PE fiber
285. 000 285. 000 741.000 114. 000 608. 300 3.648 157.000 9. 700
®3 FUEMEEIER
Table 3 Performance indexes of fibers
Fiber type Length/mm Diameter/mm Density/ (kg +m™°) Tensile strength/GPa Elastic modulus/GPa
PE fiber 18 0.017-0.019 970 2900 114

Steel fiber 13 0.220 7 850 2000




55114 989
<
a9
2
S
el%
(a) Tensile stress-strain curves (b) Final failure modes
K13 HDFRC Z A0 Iy — N A2 i £ AR E &
Fig. 3 Stress-strain curves and final failure modes of HDFRC under tensile load
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Fig.4 Stress-strain curves and final failure modes of HDFRC under compression load
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Table 4 Mechanical properties of the steel /
Elastic Yield Tensile El tion/ g - . \.
ongation
Steel type modulus/ strength/ strength/ f/ ' A A )
GPa MPa  MPa ! || — Specimen
i Gridlines .
2.8 mm steel plate 208 309 478 35.3 = A-A section
¢8 steel bar 194 439 602 25.8
o | L Steel plate hoop
$16 steel bar 192 418 593 36.2 S =
Normal screw 131 446 450 29.1 B /

screw Fig. 6 Loading device and layout of monitoring points(size:mm)
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Table 5 Main test results of specimens

Sp';c]i;ne“ N,./kN /% /% /% o/% N,/kN s, ja I,
cco 6023.6 0.32 0.32 3.11 6 008. 0 1.00 3.72 5.81
CCRNSI  5902.8 0.30 0.33 2.38 2.02 6 008. 0 0.98 4.35 7.24
CC-RHSI  6485.7 0.38 0.31 3.27 2.40 6 008. 0 1.08 4.18 6.55
CCRNS2 58769 0.33 0.47 2.67 2.91 6 008. 0 0.98 4.56 7.94
CC-RHS2  6266.2 0.42 0.50 3.62 6 008. 0 1.04 4.77 8.95
CC-NNS1 5669.5 0.33 0.38 1.71 3.26 6 008.0 0.94 4.05 6.29
CC-NNS2 5813.7 0.39 0.25 1.80 1.85 6 008.0 0.97 4.24 6.92
RC-50 7025.8 0.39 0.40 4.49 8. 37

Note:eg,, is the average axial strain corresponding to the peak axial load ;¢ is the average axial strain corresponding to the initial crushing of

concrete;e, is the average axial strain corresponding to the HDFRC layer is peeled off;; ¢, is the average axial strain corresponding to the bolt is

broken.
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Fig. 8 Final failure modes of specimens
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Table 6 Axial compressive stiffness of specimens

E./(N- E/ (N Eyo/(N-

Specimen No. ) ) m?) N, /kN Ny /KN e/ % K X10°/N K. xX10/N  K/K,
CC-0 36 000 208 000 18 160 6023.6 1807.1 0.067 2.69 3.10 0.87
CC-RNS1 36 000 208 000 18 160 5902.8 1770.8 0.067 2.65 3.10 0.85
CC-RHS1 36 000 208 000 18 160 6485.7 1945.7 0.073 2.68 3.10 0.86
CC-RNS2 36 000 208 000 18 160 5876.9 1763.0 0.069 2.55 3.10 0.82
CC-RHS2 36 000 208 000 18 160 6 266. 2 1880.0 0. 064 2.92 3.10 0.94
CC-NNSI1 36 000 208 000 18 160 5669.5 1700.9 0.062 2.73 3.10 0.88
CC-NNS2 36 000 208 000 18 160 5813.7 1744.1 0.061 2.87 3.10 0.93
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Fig. 10 Influence of screw strength on axial load-strain curve of specimens
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