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Experimental research on seismic performance of connection area of
precast concrete columns reinforced with 600 MPa steel
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Abstract: Low frequency cyclic loading tests were conducted on two steel fastener connection and three
grouting sleeve connections of precast reinforced concrete columns. The failure patterns, hysteretic curves,
skeleton curves, displacement ductility, reinforcement strain, stiffness degradation and energy dissipation
capacity were analyzed. The influences of connecting type, axial compression ratio on the seismic behavior
were also investigated. The results show that the seismic performance of Z-1 is better than that of Z-2. The
three grouting sleeve connections can effectively transfer the load, and no slip faulting occurred in

combination with surface. The hysteresis curve and energy dissipation of the Z-1 as well as the grouting
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sleeve connection of precast reinforced concrete columns are comparable. However, the latter is more
shape-shifting. For the precast concrete columns with high axial compression ratio, the skeleton curve goes
down steeper, less shape-shifting yet more power-wasting. The bearing capacity of the precast column
which uses larger diameter longitudinal reinforcement grouting sleeve connection is slightly lower. In

addition, as the skeleton curve goes down steeper, the stiffness decays faster and the precast column is

subjected to less deformation.

Keywords: precast concrete column; steel
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Fig. 1 Dimensions and constructional reinforcement of specimens
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Table 1 Main parameters of specimens
4% ) Sfei/ &N iR I
1 4 o R S
2N MPa EAEAA TR L
Z-1 N A % B 400 mm X400 mm 34.7 12D20 18D20 D8@50/100 0.25
Z-2 BN A 400 mm X400 mm 36.0 12D20 18D20 D8@50/100 0.25
Z-3 MR EMESE 400 mm X400 mm 32.6 12D20 18D20 D8@50/100 0.25
Z-4 VB T 400 mm X400 mm 37.0 12D20 18D20 D8@50/100 0.1
Z-5 VEN B EE 400 mm X400 mm 33.6 12D20  10D20+6D25 D8@50/100 0.25
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Table 2 Mechanical properties of reinforcing steel

k) Ji MR S8/ MPa AR BRERJE/MPa i R 1 AE / 6
D8 649. 4 809.2 0.33
D20 642.7 839.1 0.33
D25 560.0 695.0 0. 28
Q235B t=12 278.5 411.1 0.13
Q235B t=14 306. 2 451.1 0.15
Q235B =16 234.3 387.5 0.12
Q3458 t=20 386.4 486.7 0.29
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Fig. 2 Layout of loading device
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Fig.3 Schematic diagram of strain gauge arrangement
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Fig. 4 Failure patterns of specimens
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Fig.5 Load-displacement hysteretic loops and skeleton curves of specimens
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Table 3 Experimental results of specimens at

QAR

characteristic point

U (1 1 2 e B A7 2K
%5 P,/kN A,/mm Pn/kN A,/mm P,/kN A,/mm

e RS

Z-1 214.6 19.3 267.4 45.0 227.3 77.1 1/23 4.0
Z-2 158.1 16.2 192.6 36.0 163.7 84.5 1/21 5.2
Z-3 193.4 16.3 231.7 36.0 208.1 90.0 1/20 5.5
Z-4 179.7 20.3 216.6 36.0 207.7 120.0 1/15 6.0

Z-5 175.0 12.9 210.9 36.0 179.3 60.4 1/29 4.7
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Fig. 6 Stiffness degradation curves of specimens
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Fig. 8 Strain diagram of longitudinal bars of specimens
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Fig. 9 Strain diagram of stirrups of specimens
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