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Abstract: A frame structure model which was made of
recycled aggregate concrete (RAC) with 100% replacement of
recycled coarse aggregates was tested on the MTS shaking
table.

damping ratio, the vibration mode, the acceleration response

The natural frequency, equivalent stiffness, the
and the displacement response and so on were analyzed and
discussed. The result indicates that the damage of the RAC
frame model develops progressively; the natural frequency
descends; the lateral stiffness degrades; the damping ratio
ascends and the acceleration amplifying factor decreases
gradually with the increasing earthquake intensity. The inter-

storey drift was adopted as the index to evaluate the seismic
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performance of the RAC frame model structure. Although the
model was subjected to very severe damage after several
earthquakes, it did not collapse after 1.170 g test phase. The
results show that the RAC frame buildings have good seismic

resistance capacity.

Key words: recycled aggregate concrete ( RAC); frame

structure; shaking table test; earthquake wave; seismic

resistance capacity

] PN XS P A R BE - B4 BRI 2 P BE A
FLEEHIT T —ERIPTFICR  EH 1ESCHRLT R
A TRBE T A RHERESE T 2. B NSRS AR R
e - R PERE A AT S AR B b . B )R IRAEAG 1
JEWRET L EHT AR R IR A TR A AR A A A
AL RZ IR 3 5 IR IS B SCRRARGE. AR SCR I 6 2
1o 4 4 ]OH AR TR BE L HEZR S R AT, 368 o D) 3t e iR
Bl 5 100 P I M Sl e A YR R AR A
T B8 2l g A A b 7 S 3 i 1 B G M A5 A B
IV 3 A R T A P A= TR TBE b AE AR A5 A T R e
J1s F AR EE R B HE) R AR R SCH.

1 mEigit

L1 KR

LG IEIR B 1 AL RE 2 B il T 4 R R i 2
AE 55 I 2R 5, H 2R TR B T AE 2R R LA AR B OC 5
B /40 a3 O i N T o i A YL s
Bukingham s 7 B 4 G TR i LAY
HRISEHR WA 1. R my, BRI EE R i s mon A
AEETRY v 5% Ao 8RN AR 2 R R 1 Y T s o, D BT v 52
ERN TR m, 4 B EEAE it o, O R P s
BRSSP 1) o

HAETH . FHH2 0 FEAA TR (NCET-06-0383) 5 [H4% [ 2k B2 34 (51178340)
1. FRFA8L) . B, Tagt, EEFF5E 7N RE + Z550E. E-mail: c q. wang@foxmail. com
WIRES : HEEQ968—), B #¥z, AR, T4t BRI N FAIRE MRS 458. E-mail: jzx@tongji. edu. cn



55 12 9]

FARTT A AR IR EE T HERR S MR R 3 £ 1 1767

1 HEAS5EBWBEMXR
Tab.1 Similarity relationship of model and prototype

WS ARIEFR AL LB
KB 5 0. 250
SRS i Sg 1. 000
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5[] 5= m 0. 368
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Fig.2 Arrangement of accelerometers and
displacement LVDTs(Unit: mm)
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Tab.2 Loaded case on the test

T RN [T MR

e Y b sk | R T M schRE
1 W1 0. 050 0. 049 19 SHW 0. 370 0. 369
2 WCW  0.066 0. 069 20 W6 0. 050 0. 049
3 ELW 0.066 0. 062 21 WCW  0.415 0.417
4 SHW 0. 066 0. 058 22 ELW 0.415 0. 403
5 w2 0. 050 0. 050 23 SHW 0. 415 0. 395
6 WCW  0.130 0.139 24 W7 0. 050 0. 054
7 ELW 0.130 0. 200 25 WCW 0. 550 0.493
8 SHW 0.130 0.141 26 ELW  0.550 0. 499
9 W3 0. 050 0. 054 27 SHW 0. 550 0. 590
10 WCW  0.185 0.215 28 W8 0. 050 0. 053
11 ELW 0.185 0. 202 29 WCW 0. 750 0. 808
12 SHW 0. 185 0.176 30 ELE 0. 750 0.675
13 W4 0. 050 0. 053 31 SHW 0. 750 0.738
14 WCW 0. 264 0. 239 32 W9 0. 050 0. 057
15 ELW 0. 264 0.271 33 WCW  1.170 0.992
16 W5 0. 050 0. 044 34 ELW 1.170 0. 823
17 WCW 0. 370 0. 430 35 W10 0. 050 0.051
18 ELW 0.370 0. 351
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Fig.3 Crack developing for frame model
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Tab.3 Natural frequencies of the model Hz

. ra iRk HE/ g

ARER T WA 0. 066 0.130 0.185 0. 264 0. 370 0.415 0. 550 0. 750 1. 170
£ g 7 x [ 3.715 3.715 2. 654 2. 256 2.123 1.725 1.592 1.194 1. 061 0. 796
Sl ] 3. 450 3.450 3.184 3. 052 2.919 2. 654 2.521 2. 256 1. 858 1. 858
WCW x A 3.715 2.919 2. 654 2.123 1. 990 1.725 1.592 1.194 0. 929
ELW x ] 3.715 2.919 2.521 2.123 1. 858 1.725 1.592 1.194 0.796
SHW x [ 3.715 2. 654 2. 256 1.725 1. 592 1. 194 1. 061

0
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Fig.4 Variation of effective stiffness of the model
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Fig.5 Variation of vibration mode in direction x
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Tab.4 The measured damping ratio
s oK HE/ g
- -
L2 Tt HAKH] 0. 066 0.130 0.185 0. 264 0. 370 0.415 0. 550 0. 750 1. 170
[ M 7 x [i] 0. 044 0. 061 0. 099 0.110 0.117 0.135 0.174 0.223 0. 226 0. 230
[ Vv [A] 0. 046 0. 060 0. 063 0. 065 0. 067 0. 068 0.077 0. 085 0.122 0.127
WCW x A 0. 061 0. 065 0. 090 0. 097 0.128 0.138 0.143 0.166 0.194
ELW x [f] 0. 062 0. 066 0. 101 0.115 0.129 0.139 0. 146 0.167 0. 210
SHW x [ 0. 064 0.073 0. 106 0.138 0.142 0. 156 0.171
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Fig.6 Distribution of acceleration amplitude factor under different earthquake waves
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Fig.7 The maximum displacement envelop of the model on different earthquake levels
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Fig.8 The maximum inter-storey drift envelop of the model on different earthquake levels
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Tab. 5 Maximum inter-storey drift ratio ( DR) of
recycled aggregate concrete fram structure
model

Wk g 12 22 32 42 5 )7 6 )2
0. 066 1/1 114 1/824 1/863 1/957 1/1220 1/2 195
0. 130 1/405 1/280 1/266 1/292 1/444 1/844
0. 185 1/211 1/174 1/198 1/199 1/334 1/733
0. 264 1/215 1/170 1/185 1/212 1/319 1/993
0. 370 1/89 1/75 1/100 1/116 1/182 1/455
0. 415 1/67 1/58 1/82 1/101 1/188 1/426
0. 550 1/38 1/34 1/58 1/88 1/164 1/300
0. 750 1/29 1/29 1/41 1/61 1/111 1/293
1.170 1/29 1/25 1/41 1/66 1/117 1/276
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