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Analysis of Cast-in-situ Exterior Joints of Precast Recycled Aggregate
Concrete Frame by Shaking Table Tests

DING Tao, XIAO Jian-zhuang
(Department of Building Engineering, Tongji University, Shanghai 200092, China)

Abstract: The shaking table test was carried out for cast-in-situ exterior joints in different floors
of a precast frame made of recycled aggregate concrete (RAC). The failure feature, the hysteretic
behavior, the ductility characteristic and stiffness degradation under seismic waves were
comparatively investigated, for the purpose of providing experimental and theoretical background
of cast-in-situ joint in RAC structures. At last, some construction design recommendations were
put forward to the weak surface between new and old concrete in the cast-in-situ joint. The
research results show that failure process of cast-in-situ exterior joints with RAC is similar to that
of conventional concrete, which can be divided into four stages: the initial cracking stage, the
fully cracking stage, the ultimate stage and the failure stage. The seismic behaviors of exterior
joints of RAC, including the ductility etc., still meet the related requirements of earthquake-
resistance design. The formula for calculating the shear capacity of exterior joints made of RAC is
proposed and compared with the calculation formula in current Chinese Code for Design of
Concrete Structures.

Key words: recycled aggregate concrete; cast-in-situ exterior joint; shaking table test; seismic be-

havior; shear capacity
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Tab.2 Mechanical Behavior Indexes of Steel Bar
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Tab.3 Maximum Relative Displacements Between

Inflection Points for Different Joints

AN IR J2 9 05 0 T A RS s B R 78S/ mm
s
1 2 3 4 5

0.066g 0.95 0. 86 0.75 0. 56 0.42
0.130g 3.61 3.22 2.28 1.59 1.01
0.185g 4.38 3.67 2.54 1.95 1.19
0.264g 5.73 5.05 3.43 2.20 1.42
0.370g | 11.65 9.31 5.63 3.40 1.67
0.415g | 17.26 14. 68 7.99 3.90 2.39
0.550g | 20.44 15.80 7.81 4.14 2.48
0.750g | 36.69 29.79 11.27 5.52 2.69
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Exterior Joint of Model
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Tab.4 Ductility Coefficients of Exterior Joints
B2 J5 I Ay/mm Ap/mm fm
iE I 5.32 12. 26 2. 30
1 B 1) 5.50 14.13 2.57
iE I 3.43 8. 82 2.57
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Tab.5 Comparisons Between Tested Shear Force and

Calculated Shear Capacities of Exterior Joints

BEZE | VI/EN | V51 /KN | V2/KN | ViV~ | Vi(ve) !
1 34.37 | 36.23 33.95 0.95 1.01
2 37.73 | 36.10 33. 83 1.05 1.12
3 32.27 | 35.99 33.70 0.90 0. 96
4 26.16 | 35.86 33.58 0.73 0.78
5 19.04 | 35.74 33.46 0.53 0.57
6 9.50 | 35.62 33.34 0.27 0.28
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