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Abstract

This paper mainly introduces the results of 4 steel fiber recycled concrete columns under static
large eccentric compression. The aggregate is composed of small particle recycled aggregate and
large particle natural aggregate. The initial eccentric distance equaled to 0.62 times of the effec-
tive sectional height. The strain distribution of normal section, the strains of concrete and steel
bars, the transversal deflection, the failure state and ultimate resistance of the columns affected
by the strength grade of concrete were studied. The test results show that: the strain distribution
of normal section met the plane section assumption; the compressive concrete reached the ulti-
mate strain companied with crush failure; the tensile steel bars reached the yield strength; the
compressive steel bars approached the yield strength; the cracking load of steel fiber recycled
concrete column can be calculated by the formulas specified in current design code for concrete
structures; the calculation of the bearing capacity is suggested multiplying a reduction factor.
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Table 1. Material properties of aggregate
= 1. BRI R EEIRR

=g HRiA2/(mm) R I (kg/m®) TN (kg/m?) FEREARAT% W 7K 2 1%
FLERD 0~5 1330 2395.73 - 9.45
AR 5~16 1293.3 2673.8 14.30 51
R R 16~25 2721.9 1417 12.80

TR o AR Z AN B4R 14 mm () HRB500 204N 7%, 2 R4 N EL4E 16 mm K
HRB500 Z4M 5, 4t /i R A ELAZ 8 mm [¥) HPB300 ZuAN ffy, X AN ik A7 R ke, W95 AR o A PR 58
FE, @R W& 2.
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Table 2. Mechanical properties of steel bars

= 2. WMESHF MR

185 43 HEA&I(mm) JeE IR 58 £/ (MPa) (Y L))
HRB500 16 560 705
HRB500 14 550 705
HPB300 8 440 505
Table 3. Concrete proportioning
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WIFIRESEg WA KK K IKE iy BAR  FAREE RIHEER W4
(MPa) % (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg)
C50 1.2 0.28 175 562.5 62.5 700.54 480.56 393.26 93.6
C60 12 0.24 165 584.38 103.13 689.34 472.06 386.30 93.6
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Figure 1. The physical dimension and reinforcement drawing of the column
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Table 4. The physical dimension of the column and the test value of the mechanical properties of concrete
= 4. VTR RUR B A R STME

Y R oy, WL RRCLSZI(MPa) BB
b*h*| (mm) f £ f /(10°MPa)
RC50-1.2A 150 x 302 x 1805 12 160 58.43 49.43 3.33 3.51
RC50-1.2B 151 x 300 x 1804 12 160 58.43 49.43 3.33 3.51
RC60-1.2A 149 x 301 x 1806 12 160 63.27 53.64 3.57 3.63
RC60-1.2B 150 x 299 x 1805 12 160 63.27 53.64 3.57 3.63
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Figure 2. Load-strain curves of steel bar
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Figure 3. Load-strain curves of the compression concrete

E 3. BhZEXRELTES —NEXRIMZLE

DOI: 10.12677/hjce.2018.73036 317 +ARTHE


https://doi.org/10.12677/hjce.2018.73036

ST %

ARMAT XS NI AL B AL (R e N, RCB0-1.2A FESKBIIRIS, 15 b 32 [T [X R Bkt N AR A F| 3600ue,
ARFERIAHT 32K X IR e+ I8 5] 4000us /ifi, LR 75 BRI BRE 2, A A TR e A BR e B AR T A 5]
BUAT TR L S5 BT AL RE I S TRt - A BR e S AR 3300ue. IFH, MR IATAT DA, F—%
AR, BEEREE LR AR, AR b 32 IR VR T NAS I AR, X B TR A TR
FIREEAER R, RE L IERCE A RS, BRI, JREE AORRER T RN RS RS, XA
55 m VR 2

N T W ORI T Y P A R e L AR AE K 32 A R R S AT & PRI U, AL TP ATETRG I 1 4 A
REAEFr, &4 gy T B IR A e v AT VR e AR AT 2R AT, MR BRI A Y, AR BT
i PR R S AR S AT PR BE ,  (E BB (AR A ISR, D0 A 4 3 RN IR Ay A 2 A 73 A7 AP gk T
FHZERA R, 3X AT Rt ol TR it - R 4 1)t DL s 7 o IR S 50 PR s T 2 7 T 20 0 i A

3.3. MEERSH

MBS ATEUE H, BER IR T oR 3R, [RGB E T, AR AR B R AN, AT,
TR 5 P SR e, P 1) AR TR A 1 I 2 VRt - o P8 S5 B e A ) 0 1) AR T RE D AT T i

3.4. WIS AB NI

MBI, WA BN H AT, B G B A A BTG, AT R AR K. I A A IR AT A
20% /e AT, SN R IR R EE, S T BRI N, B R AR SN A AL TS AL, SRR TR
FEAR R IFIARE T3 M A R AT, fif BB B DO AT 3N, 2 MR e 1 LA 10 5 5%, SR i FE 4
R B ARG ) S hr M BROER FESEA, A A7 A PRI I, RN RS SR e, 32 IR XGRS, 52
PO AR S X R LA R, R R R AE S, HEROA S WA 6 B

RC60-1.2A Ji#k % 655 kN I, i Ab 25 il b, A Sk Ab SEARBIR AR ISR AR Sy, ERIAR
AT B S5 0T F o 2 5 43 8 H T R 2R AT 7 8 0 i e 5 i R VR b Sl i AR ONBAT LY [10]
(L1 E T3 A SR T AR RO LU AR, 3R AR BG (. 5 S I BB B0 1.01, EHCR %N 0.0579,
FIBAT IG5 A TSR R AT R AOREE . SR rh AT DL AN 2T 4 P A VR o A 10 TE A i 7 300 16
ES5 TR U AE D, EREE R LR E R AR &, W S THEE R A PR, e i,
NS IR T S LA i A 28 77 I 3R AAH L O 4T I 3R 2

h (mm)

1000 2000 3000

L L 1 L L
000 2000 3000 400C -3000 -2000 -1000(

-3000 -2000 -1002

(ne)4

& (ne)

-50 -50

-100 -100

-150 -150
(a) RC50-1.2B (b) RC60-1.2B

Figure 4. Load-strain curves of the concrete
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Figure 5. Load-lateral deformation curves
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Figure 6. The failure morphology and crack distribution of the column
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Table 5. The comparison of the test value of the cracking load and bearing capacity of the column with the calculated value

5. EMFARFTHAAHNABESHEELR

FFRHAR EHS
RIS 5 R LA R f/ R A R/
(kN) (kN) P (kN) (kN) e
RC50-1.2A 120 126 0.95 603 749 0.81
RC50-1.2B 132 126 1.05 604 749 0.81
RC60-1.2A 152 143 1.06 655 791 0.83
RC60-1.2B 137 143 0.96 694 791 0.88
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