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Abstract: In order to study the seismic performance and secondary stiffness of steel-fiber composite bar reinforcement
(SFCB) reinforced coral concrete columns, low-cycle repeated load tests were carried out on 5 of SFCB coral concrete
columns and one reinforced coral concrete column. The results show that compared with the reinforced coral concrete
columns, the squeezing effect of the hysteretic curves of SFCB reinforced coral concrete columns is more obvious,
but the stiffness degradation and equivalent viscous damping coefficient are smaller. With the increase of reinforcement
ratio, the displacement ductility and peak load of the specimen are increased by about 13.41% and 4.51%, respectively.
The displacement ductility and peak load of the specimen are increased by 11.80% and 18.39%, respectively. Based
on the law of composite materials and the theory of force equilibrium, a skeleton curve model of SFCB reinforced coral
concrete columns was proposed, and the calculation results of the model were compared with the experimental results.
The results shows a good agreement between them, which further verifies the applicability and accuracy of the model.
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Table 1 Design reinforcement parameters of specimens

Volume band

Specimen No. Stirrup spacing

Diameter of

Axial compression Shear-span

Reinforcement ratio/ %

ratio/ % longitudinal bar ratio ratio
S16-100-0. 3 $8@100 1.38 12416 1.97 0.3 3.4
SF16-100-0. 3 $8@100 1.38 12¢16SFCB 1.97 0.3 3.4
SF16-150-0. 3 $8@150 0.93 12$16SFCB 1.97 0.3 3.4
SF16-100-0. 4 $8@100 1.38 12¢16SFCB 1.97 0.4 3.4
SF16-100-0. 5 $8@100 1.38 12¢16SFCB 1.97 0.5 3.4
SF18-100-0. 3 $8@100 1.38 12¢18SFCB 2.49 0.3 3.4
F2 YE/AER KRR AR
Table 2 Measured tensile mechanical properties of longitudinal bars/stirrups
. Core Fiber layer  Elastic . Yield Ultimate Uultimate
) Diameter/ . . Yield strength/ . .
Type of reinforcement reinforcement  thickness/  modulus/ MP displacement/ strength/ displacement/
mm a
diameter/mm mm GPa mm MPa mm
Rebar longitudinal tendon 16 200. 00 400. 00 550. 00
16 12 2 115. 00 268.00 2.00 584.00 20.11
SFCB longitudinal tendon
18 14 2 110. 00 260.00 1.85 605. 00 23.01
BFRP Stirrup 8 50.12 1315.00
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Fig.1 Schematic diagram of specimen size and reinforcement(size: mm)
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Fig.2 Testloading device
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Fig.3 Test failure phenomenon and results of specimens

PERCEAR , HUALER B2, 2 SFCB A 1k 211 FR A 2%
I, FRP fii 473 fig 4k 22 K 047 7, BV RE R IE 44 1 /4 58

Fb A 8 K, 3l T 4 i 28 B2 7 B8 3 T 3 K 5 24 SFCB
Jee Al Je Bl b R A 3 R B e Herp R
SF16-100-0.4, SF16-100-0.5 W {8 fif 2% AH ¢ T i 1
SF16-100-0.3 43 H42 5 T 15.06% .18.39% . Ji K ¢
Tl AR IR, A R 1) SR AR AR (RIS A
A2 ar AR T B A9 57 TR BE A RE TE S TR
32 R B, B A TR S 4 fih DL A% 8 e g 6 RN )
55, B 1) 00 B A A 1) R 2 RS I GRS B |
SFCB 2 1] 40 77 55 B 39 1R 6 + MR 25 5 % 1B Bh 45
o4 . n] UL, 76— 2 1Bl 9 4 R SECB i 1 il
JE L, A A A i H R Bk e ) .

®3 RERBNREM

Table 3 Bearing capacity and ductility of specimens

Specimen number F./kN 0/mm F,/kN 8,/mm F,/kN 0,/mm F,/kN 4,/mm n
S16-100-0. 3 90. 35 6.00 137.5 9.6 221.26 24.00 188. 10 48. 00 5.00
SF16-100-0. 3 70.00 5.22 116. 63 10.44 161.79 20. 88 136. 85 26.10 2.50
SF18-100-0. 3 50. 00 4.94 120. 86 12. 36 165. 55 25.85 140.72 29. 60 2.39
SF16-150-0. 3 70.00 4.55 137.39 11.38 176.29 22.75 148.75 22.75 2.00
SF16-100-0. 4 100. 00 5.73 140. 33 9.63 186. 16 17.19 158. 24 22.90 2.38
SF16-100-0. 5 90. 00 5.84 131.62 11.69 191. 54 23.36 162. 81 29.20 2.50

Note: F,, represents the cracking load ; d, represents the cracking displacement; F, stands for yield load ; d, represents yield displacement;
F,, represents the peak load; &, represents the peak displacement; F, represents the ultimate load ; &, represents the ultimate displacement.
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Fig.4 Hysteresis curve of each specimen
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Fig. 7 Equivalent adhesive damping coefficient of each specimen
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Table 4 Comparison of Test Values and Calculated Values
Specimen F)-,>/ Fy./ Fy 3y 6y Oy.i F,./ Fm./ P 0w/ Omi/ Omi F.J/ Fu,,/ Fuj 60/ 0/ h
No. kN kN F,c mm mm J,. kN kN F,, mm mm &, kN kKN  F,. mm mm &,
S16-100-0.3 137.5 152.22 1.11 9.60 9.44 0.98 221.26 179.73 0.82 24.00 23.95 1.00 188.10 152.77 0.81 48.00 44.23 0.92
SF16-100-0.3 116.63 130.75 1.12 10.44 10.30 0.97 161.79 186.99 1.15 20.88 19.58 0.94 136.85 158.94 1.16 26.10 28.11 1.08
SF18-100-0.3 120.86 143.51 1.18 12.36 10.50 0.85 165.55 159.73 0.96 25.85 25.85 1.00 140.72 135.77 0.96 29.60 33.94 1.15
SF16-150-0.3 137.39 130.75 0.95 11.38 10.30 0.91 176.29 186.99 1.06 22.75 23.61 1.04 148.75 158.94 1.07 22.75 22.53 0.99
SF16-100-0.4 140.33 158.20 1.13 9.63 11.06 1.15 186.16 182.86 0.98 17.19 17.08 0.99 158.24 155.43 0.98 22.90 19.53 0.85
SF16-100-0.5 131.62 136.28 1.04 11.69 11.82 1.01 191.54 197.38 1.03 23.36 23.88 1.02 162.81 167.77 1.03 29.20 30.06 1.03
Note:s represents the test value; j represents calculated value.
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Fig. 8 Comparison of experimental and theoretical skeleton curve models of each specimen
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