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Tab.1 Actual seismic damaged degrees
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Tab. 2 Condition combination table for columns

HE | BUtE R(Y | FEATE o, (X0 BEE A | MBS R o0 (Y0 | FARIRIEF 4 H, (%)
C-1 30 1.624 0.22 0. 628 0
C-2 50 1.624 0.22 0. 628 0
C-3 100 1.624 0.22 0. 628 0
C-9 30 1.624 0.22 0. 628 0.3
C-10 30 1.624 0.22 0. 628 0.5
C-11 30 1.624 0.22 0. 628 1.0
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Fig. 1 Reinforcment of column specimens
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Tab.3 Mechanical performance of recycled concrete
ES SR RSUEBRE (MPa) | B RS 3 B (MPa) B PR A B (< 10* MPa)
C-1 34.7 31.4 4.09
C-2 33.9 29.6 3.59
C-3 32.7 27.0 3.24
C-9 36.5 26.5 3.06
C-10 40.5 29.0 4.02
C-11 39.7 26.8 3.77
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Fig.2 Loaded RAC column specimens
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Fig. 3 Destruction of the column with different Fig. 4 Destruction of the column with different
recycled aggregate rate mixed fiber contents
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Fig.5 Hysteresis curve of load-displacement
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Tab. 4 Characteristics displacement of RAC column(unit: mm)

IE 1] B
e p=Au/Ay
Acr+ Ay+ Am+ Aut Acr— Ay— Am— Au—
C-1 3.08 12.99 | 25.98 | 59.99 3.92 11.02 | 30.04 | 60.02 4.996
C-2 3.49 13.49 | 29.99 | 59.97 6.01 10.04 | 30.03 | 60.02 5.098
C-3 2.99 12.47 | 33.99 | 69.98 4.02 21.03 | 30.01 | 70.02 5.613
C-9 7.30 12.01 | 39.99 | 59.99 5.16 12.52 | 40.03 | 60.01 4. 890
C-10 4.20 12.50 | 34.01 | 50.99 5.49 10.51 | 34.01 | 67.99 5. 169
C-11 4.32 10.01 | 31.99 | 48.02 3.48 11.00 | 32.03 | 64.01 5.330

o Acr Ay Am. Au 435 RAC A FF 2L JE IR d5e KRR

# 5 RACHERHAEFT 4 (kND K il [l i 2 R FERE (KN« mm)

Tab. 5 Characteristics load of RAC column (kN) and cumulative energy consumption of hysteresis curve (kN « mm)

IE 1] B 1] s [l 2

e He
Per+ Py+ Pm+ Put Per— Py— Pm— Pu— FiTFehE

C-1 19.86 | 39.81 | 45.29 | 37.08 | 24.96 | 40.08 | 54.47 | 48.47 15995. 6462

C-2 19.94 | 39.54 | 46.26 | 39.89 | 30.51 39.83 | 59.64 | 47.30 16893. 6471

C-3 19.75 | 49.97 | 56.16 | 41.93 | 25.09 | 49.43 | 54.28 | 49.94 20444.7736

C-9 24.79 | 40.77 | 46.71 38.35 | 24.94 | 40.02 | 51.49 | 45.53 25894. 4429

C-10 24.71 | 44.72 | 49.22 | 42.91 | 35.51 | 44.72 | 59.29 | 49.62 30931. 9498

C-11 24.83 | 44.96 | 54.43 | 47.89 | 25.24 | 45.47 | 53.95 | 47.78 36415.7273

H: Per. Py, Pm. Pu/3 519 RAC R TF 2L T IR o W BR A 4%,
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Tab. 6 Cyclic loading coefficient

D.
. 0.50 0.75 0.90
C-1 0.1622 0.2944 0.3511
C-2 0.1325 0. 2769 0. 3360
C-3 0.1913 0. 3165 0. 37240
C-9 0.1552 0.1786 0. 2552
C-10 0.1474 0.2231 0. 2820
C-11 0.1424 0. 2140 0. 2702
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PrURRdR ML 2R 27 . X Lok Bt 2R A 20 Br T 45478 B0 i 2 38 B B=0. 13298,
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Experimental Study of Seismic Damage
Model for Improved Park-Ang RAC Columns

FAN Yu-jiang' s WANG She-liang', YU Binshan', ZHANG Bo*
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China; 2. Northwest A&. F University, Yangling 712100, China)

Abstract: Low-cyclic loading tests for six recycled aggregate concrete (RAC) columns with different
proportions were carried out. Since the existing earthquake damage models are established based on
ordinary concrete structure, so its applicability for RAC structure is still not clear. In this paper, an
improved two-parameter damage model for RAC structures is proposed, which effectively takes into
account the cyclic loading coefficient 8 uncertainty due to recycled aggregate replacement rate, hybrid
fiber content and other factors. Meanwhile, the predictability and reliability for the calculation model
is improved. Comparison between the calculated results of improved model and damaged degrees D,
for actual earthquake damage structures, the cyclic loading coefficient f suitable for RAC columns in
above mentioned improved model is finally determined.

Keywords : recycled aggregate concrete (RAC) column; low-cyclic loading test; two-parameter damage

model; damage degree D.; cyclic loading coefficie B



