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Abstract : To reuse construction and industrial waste, this study adopted ferronickel slag to partially replace cement and recycled
coarse aggregate (RCA) to replace natural aggregate to prepare recycled aggregate concrete with ferronickel slag
(RFC). Further, the RFC was filled into the circular steel tube to form the RFC-filled steel tubular (RFCFST)
columns. Eleven RFCFST columns were tested under combined axial and cyclic lateral loading. The test variables

included the RCA replacement ratio, the axial load ratio, the confinement level, and the shear-span ratio. The test

A5 B - 2023-09-23
AeF R BRERAFEA(5227080392) , 45 2 4 A KA F A4 (2023J05190) , 48 & T X F 481 8 5 K& (GY-2220224)
B A
FAAN(1982—), B 1+, ESAEHT, EEAFM-RaR AL S MNA TREMILERET @O,
E-mail: 0716jpu@163.com,
B
# o A(1990—), B W T, E BN FM-RR LML SMA TSN ERE S BHAARL ., E-mail:xuli@fjut.edu.cn,



5 23

58] 499 7 45 B K I A R B b A BT AR R BE MK A ) S B 5

105

results demonstrated that the failure mode of RECFST columns was similar to that of CFST columns. The P-A effect

caused a significant diminution in the lateral load resistance and deformation capacity, especially for columns with a

high axial load ratio and high shear-span ratio. The RCA replacement ratio had little effect on the load-carrying

capacity, deformability, and energy dissipation of the RFCFST columns. With the increase in axial load ratio, the

deformability of the column decreased, but the single-cycle energy dissipation capacity increased. The lateral load-

carrying capacity and ductility increased with the increase in confinement level but declined with the increase in shear-

span ratio. Based on the test results and theoretical analysis, a lateral load-drift level restoring force model for

RFCFST columns was proposed.
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Fig. 1 Details of specimen
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Table 1 Main parameters of specimens

A5 L/mm  D/mm L/D h/D t/mm  f, /MPa r /. /MPa ¢ n F../kN
A8-0%-0.4 1120 140 8 4.8 4.5 362 0 33.4 1.54 0.40 51.3
A8-30%-0.4 1120 140 8 4.8 4.5 362 30 38.8 1.33 0.40 53.4
A8-70%-0.4 1120 140 8 4.8 4.5 362 70 31.2 1.65 0.40 50.4
A8-100%-0.4 1120 140 8 4.8 4.5 362 100 35.7 1.44 0.40 52.2

A10-70%-0.15 1400 140 10 5.8 4.5 362 70 31.2 1.65 0.15 43.3
A10-70%-0.4 1400 140 10 5.8 4.5 362 70 31.2 1.65 0.40 41.8
A10-70%-0.65 1400 140 10 5.8 4.5 362 70 31.2 1.65 0.65 30.1
B8-70%-0.35 1344 168 8 4.7 5.0 420 70 31.2 1.76 0.35 80.5
B10-70%-0.35 1680 168 10 5.7 5.0 420 70 31.2 1.76 0.35 66.3
C10-70%-0.35 1680 168 10 5.7 7.0 391 70 31.2 2.39 0.35 86.5
C10-30%-0.35 1 680 168 10 5.7 7.0 391 30 38.8 1.92 0.35 89.1
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Table 2 Material comsumption of RFC with different RCA replacement ratios kgem ?
RCA Jie A A LA o X A
A A KR, Bkt £33 £ & Ak
0% 382.2 109.2 54.6 1074.6 0 6.55 175.0 6.55
30% 382.2 109.2 54.6 725.2 322.4 6.55 180.9 6.55
70% 382.2 109.2 54.6 322.4 725.2 6.55 188.8 6.55
100% 382.2 109.2 54.6 0 1074.6 6.55 194.7 6.55

a) BB b) FHAHLE R
B2 BEWH

Fig.2 Recycled materials
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Table 3 Primary chemical composition contents of

Uli

FNS and cement

31.2 MPafl135.7 MPa. 1] LA H, A [R] B Az R RO
BN IR EE R AP fE — 22 5, B r=30% IR % + 58
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W 7K FHIR KPR BE L BB 08 0035 R 5 K U8 1A 1y B T o i
DX, 2 T v VR (SR . SR R (i — AR
FH K A 38 £ 5 BOR BE 1 AY FL B SR B K A R H [ I
TR BE 4 1 B Sk A g

B i 55 FH 00 B A 2 TR 34 A PR R | G S A
RHEBEIN 2 5 AR .

1.3 mMEFEEMENTE
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S, P S % 3 A — - TR B, - TR B 53— 0 5 2 i i 14

At Si0, CaO ALO; MgO Fe,0, SO, Hits
Mekid 3747 2482 21.37 1053 1.72  0.32 0.68
Kk 21.69 6255 438 205 334 289 1.59
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SR A R 22 ) ) TR T TG 00 ) A A2 A A O X
TR A ) 1 g N e AR Bl ARt Tl A h R . AR K
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Table 4 Material properties of coarse aggregate
AL AR £ A A/ (kg-m?) AR/ (kgem ?) BK A/ U JEFE AT %
RR 2716.5 1415.5 0.42 4.54
A 25639.5 1311.4 1.83 6.57
x5 WEMBFHE
Table 5 Material properties of steel tube
B4R & &R A E/GPa JE R 3% . /MPa IR 5% JE /MPa by LA K /%

A (140 mm X 4.5 mm) 204 362 544 20.7

B (168 mm X5 mm) 206 420 556 27.5

C (168 mm X7 mm) 197 391 533 24.6
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Fig. 4 Schematic diagram of loading setup (unit:mm)
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Fig. 5 Arrangement of measurement points(unit: mm)
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Fig. 6 Loading system
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A10-70%-0.15[{A10-70%-0.65| ‘A8-0%-04|

|A8-30%-0.4) |A8-70%-0.4][A8-100%-0.4]

B7 KRR GHBEEERES
Fig.7 Overall failure modes of

representative specimens
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Fig. 8 Final failure modes of plastic hinge zone in

c) A10-70%-0.65

representative specimens
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Fig. 9 F-6 curves of specimens
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Fig. 10 Bending moment components
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Fig. 11 Effects of RCA replacement ratios
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