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Experimental Study on Seismic Behavior of Interior Joints

in Enhancements Recycled Aggregate Concrete Frame

YANG Tao, WANG She-liang", LIU Wei
(School of Civil Engineering, Xi’an Univ of Architecture and Technology, Xi’an, Shaanxi 710055, China)

Abstract: In order to improve seismic performance of interior joints in the recycled concrete frame
structures, silica powder and hybrid fiber were used to improve the seismic performance of recycled con-
crete. Under the same axial compression ratio, and with the same reinforcement ratio and recycled aggre-
gate replacement ratio, four interior-joints of the frame columns were manufactured by different amount of
silicon powder and hybrid fiber. Low cyclic lateral loading tests were performed to study and compare the
failure mode, hysteretic behavior, ductility, energy dissipation, and deformation characteristics between
the common recycled concrete and enhanced recycled concrete. The test results show that the recycled con-
crete interior-joints experienced four stages including initial crack, general crack, ultimate state, and dam-

age. Meanwhile, the performance of enhanced recycled concrete is superior to that of common recycled
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concrete, such as the failure pattern, hysteresis curve, ductility performance, deformation, and energy

dissipation, especially in terms of failure pattern and ductility. Additionally, with the increase of silicon

powder and mixed fiber content, the improvement effect has a downward trend, while due to the applica-

tion of silicon powder mixed with hybrid fiber, the seismic performance of the recycled concrete interior-

joints is obviously improved. Therefore, this enhanced recycled concrete can be applied to the structures in

the seismic fortification regions.

Key words: enhancements recycled aggregate concrete; interior-joints; seismic performance; microsili-

ca; hybrid fiber; low cyclic loads
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Tab.1 Aggregate gradation of RAC

Rt

4,.75~9.5 9.5~19 10~26.5 26.5~31.5
/mm
il % 5 30 25 40
=2 WHENERESHE
Tab.2 Material properties of microsilica
s AR 9 HER  w(SiO) Tif K
. '//(kg . m73) /"um ’,/(mz . gfl) //% //OC
WMA  200~250 0.1~0.3 20~28 90~95 1 600
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Tab.3 Material properties of hybrid fiber

N Ay BB W7 4 26 PP AR U

K A

R /(kg+ m™®) S /MPa /% /(MPax10%) REFH/ %
Tank £ 4k 0.91 0.9~1.1 >3 10~30 =>0.04 =94.4

L e 7.85 0.8 648 23 2.1 =>99.4
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Tab.4 Material properties of aggregate

Rk N L i B B RIS AN U EIES ok 5 &
P /Ckg + m™*) /Ckg s m ) /(g + m ) /% /% /%
PN 2772.3 1543.5 1646.5 6.4 0.76 0.83
AR 2524.7 1228.5 1352.7 12.3 3.33 3.83
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Fig.1  Mechanical property test
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Tab.5 The results of mechanical property test

WhAR  UHRRE WARREE  MORE | R
/% i B /MPa /MPa 3 /MPa /MPa
0 28.31 2.78 27.12 3.01
3 32.57 3.12 30. 44 3.32
6 35.06 3.33 32.36 4.08
8 33.19 3.15 31.28 3.82
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Tab.7 Mass mixture ratio of RAC (kg/m*)

BT T 4 M P PR R WERH K KB
N o We o WALE A H R TR L4 Tank WK A
1 500 mm, #5725 200 mm X 350 mm; £ B & % (RE
K 2 350 mm, #E R 57 F 300 mm X 300 mm, 43 5 JD0 100 500:215:465:1200 0 0 0 5
G5 TD-0,JD-1,1D-2 A1 TD-3 + ik e T4 4 L IR JD-1 100 470:215:465:1200 30 0 0 5
» . . L 1D-2 100 470 + 215465 ¢ 1 200 30 27.50 1.35 5
% \%Ett&ﬁﬂﬁb$$ﬁlﬂLﬁgﬁiﬁﬂﬁ&ﬁiﬁﬁ D3 100 470+ 215+ 465+ 1 200 30 54.95 2.73 5
x6 ERPTRIAAS
Tab. 6 Load condition table of concrete joints
. e F8 MEEMEBERRLNFIELE
¥ wppyy AR A - Tab.8 The mechanical ties of EC-RAC
s ﬁiﬁ*ﬁr B H 1,“,&5?15} (KB TANK 54 al e*mec almca properties o e
WAL/ % /% \ . . SN R S DA R EE /.
/% (AL 4
/MPa /MPa
D0 100 0.20 — - - JD-0 34,75 30. 86
D1 100 0.20 6 - — D1 36. 96 32.63
JD-2 100 0.20 6 0.5 73 D2 37.81 32.17
JD-3 100 0. 20 6 1.0 7+3 ID-3 39.79 33.65
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Fig. 2 Dimensions and reinforcement of specimens
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Fig. 4 Test data acquisition system
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Fig. 6 Arrangement of measuring points
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Fig. 8 Contrast diagram of failure mode
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Fig. 9 Hysteretic curve of each specimen
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1+ 35.76 15.36 57.37 8212
- 32.31 10. 04 51.68 41.23
b2+ 40.98 50.28 68.96 15,66
- 37.29 48. 84 64.81 51. 20
s+ 18.83 58.20 70,02 44.86
- 44.73 55.06 63.11 48.33
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Fig. 10 Contrast diagram of skeleton curve

A 857 6] 3 [ AR B BE A 7 A AN RURICR,

Fz11 TEHERY
Tab. 11 Ductility coefficient of speciments
e - TGRS REMLE MR (Bt mIRRM O BREG BREHR  fma
N 4,/mm Admm BAJA, R 0,/10 Prad  0,/10 Frad  $6./6,  REOYM
+ 20. 40 67.88 3.33 14.73 37.95 2.58
I-0 - 18.31 73.11 4.03 3.68 13. 36 40.12 3.00 2.79
+ 23.43 81. 20 3.47 . 15. 61 53.94 3.46
H — 21.37 93. 44 4,37 3. 02 14. 29 54.28 3. 80 3.63
+ 23.88 101. 26 4,24 15.95 59. 70 3,74
-2 4.48 3.96
] — 24.14 113.58 4.71 13.26 55.33 1.17
+ 24. 66 97. 86 3.97 ) 15.88 58. 84 3.71
I3 — 25.54 119. 48 1.68 1.32 14.19 55. 11 3.88 3. 80
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Tab. 12 The maximum load corresponding h.
4 5 JD-0 JD-1 JD-2 D3
A UK B R 5K 0.16 0.19 0.21 0.25

3.6 RLORHEIER

HAVUHE ZE 5 1 56 1 B A 2o 7 R AR K 3
JIHVE RIS B R BT VIR TE T B AE A0 XA A
TE DX SoKs e A2 AR T A S AT DU i P o



76 IR K 2240 A BR2E D

2016 4

T4 B0 7 40 I 3 24 JE R0 725 fl» i 0
R 12 B A 2 () R R X 05 B
AL

Va;”®+&+&+&> 2)

Ky MBS sa. b 43 ) Sk A AR 4y 2 A
(49 7K T B B FN U2 L HE B 501 501 500 » 00 43 5 R T S A%
SO DX 1 4 1 iR 4

’y:

LAY

B12 #SEHFmEHHIEA
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