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, 1/4 factor decreases gradually, the inter-storey shear force increases
100 % gradually with the increase of seismic intensity. In the later
3 . elasto-plastic stage, the deterioration of joint stiffness is quite
. . ) rapid and the inter-storey drift is much larger obviously. The
, inter-storey drift is adopted as the index to evaluate the seismic
) ) performance of the precast RAC frame structure, which shows
’ 7 that the precast RAC frame structure has good seismic
’ ' ’ performance and some measures should be taken to enhance the
' | energy dissipation of the beam-column joint if it is applied to
’ ’ practice.

, Key words: precast recycled aggregate concrete; frame
structure; shaking table test; seismic performance; joint
stiffness
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Abstract: A one-fourth scaled precast concrete frame structure ’
model, which was made of recycled aggregate concrete(RAC) . 6 1/4
with 100% replacement percentage of recycled coarse .
aggregate, was tested on the shaking table with 3 different ,
seismic wave inputs. Dynamic characteristics such as natural
frequency, vibration mode, damping ratio were assessed
through white-noise scanning. Acceleration, inter-storey shear
force and displacement dynamic response were investigated. 1
Damage phenomenons during the test were described in detail.
The test analysis indicates that the natural frequency descends, 1.1
the damping ratio ascends and the acceleration amplifying R
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Tab.1 Similitude ratio of the model and its prototype

5 0. 250
STSE 0.063
Sa 1.848
sl? ) sil 0. 368
spsi’?/si? 0.092
SE 1. 000
1 1. 000
1.2
P. O42.5,
) D) 5’\’10 mm.
B 100% i
C30, 180~200 mm.
( ) =1
1.859 : 3.202 ¢ 4. 554.
2.
8 10
s 14
3.
2

Tab.2 Mechanical indexes of recycled concretes

/
/

(kN +m™3) /% /MPa /MPa
2.48 8.21 37.0 39.1
3
Tab.3 Mechanical indexes of steel bars
/mm /MPa /MPa /GPa
8 3.94 358 407 200
10 3.32 306 388 200
, . ap: 1 ( :mm)
14 2.32 252 363 200
Fig.1 Size and reinforcement of the precast recycled
1.3 aggregate concrete frame model(unit: mm)
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Fig.2 Time-history curves of the seismic
waves(g=9.8 m + s7?) 4.
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Fig.3 Precast recycled aggregate concrete frame

model on shaking table
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Tab.4 Natural frequencies of the model on
259%. different stages
/Hz /Hz
X 4.125 13.625
Y 4.250 13.750
0. 066 X 3.750 12.625
Y 4.125 13.250
5 5
0.130g X 3.125 11.125
Y 3.750 11. 875
2.875 .75
0.185g X . 875 10. 750
Y 3.375 11. 500
I~ C 5
0. 264 X 2.500 9.875
Y 3. 250 11. 250
2.125 9.125
0.370g X . 125 9.125
Y 2.625 10. 375
0. 415g X 1.750 8. 000
Y 2.375 9. 250
or [
0. 5508 X 1. 625 7.250
Y 2.125 8. 750
0.750¢ X 1. 000 6.750
Y 1. 875 7.750
4
Fig.4 Typical cracks of the frame model
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Fig. 5

Variation of vibration mode in X direction
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Fig. 6 Distribution of acceleration amplitude factors of
3.3 the model with different seismic wave inputs
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7 8
Fig.7 Distribution of the maximum inter-storey shear Fig. 8 Distribution of the maximum displacement of
force model with different seismic wave in puts the model with different seismic wave inputs
) 2 ) 1
, 3 >4 >5 >6 . 4
s
s ; s
1 2 3~6 , 10
s s
1 2 , ’ 10,
’ s 7
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Fig.10 The maximum inter-storey drift ratios
in the earthquake test
. 1/63; 8 (0.750g)
s 1/17,
8 8
7
8 s
1
9
Fig.9 Distribution of the maximum inter-storey drift
of the model with different seismic wave inputs ,
“ ” ; 7 (0.185g) (D s

, 1/158, ,

” 3 7 (0.415g) s
s , WCW (2)
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