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Experimental Study on Seismic Performance of PVA-ECC
Columns with High Axial LLoad Ratio

WANG Mengfu', ZHANG Xu
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Abstract:In this paper, the low reversed cyclic loading tests of three PVA-ECC columns were carried
out, and the influence of the stirrup ratio change on the seismic performance of the columns under the high
axial load ratio was studied, and the hysteretic performance, ductility, energy dissipation capacity and
stiffness degradation of the test PVA-ECC columns and the ordinary reinforced concrete columns were
compared. The test results indicate that, under high axial load, the test specimen exhibited flexure failures
with better ductility, and bond splitting, spalling of ECC as well as composite disintegration due to cyclic
loading were prevented. With the decrease of the stirrup spacing of PVA-ECC columns, the seismic ductil-
ity was also improved greatly. Compared with the PVA-ECC column with stirrup spacing( 90mm) , the dis-
placement ductility, the maximum drift ratio and the equivalent viscous damping ratios of the PVA-ECC
columns with stirrup spacing 70 mm and 50 mm were improved by 15. 6% ~16.3%,17. 1% ~20. 6% and
15.6% ~17. 8% , respectively. Minimum stirrup ratio that can satisfy certain seismic requirement on dis-
placement ductility and drift ratio were put forward.
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Fig. 1 Specimen dimensions and reinforcement(mm)
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Tab.3 Parameters of specimens

R SETTARHUE IR RO PUESR A IR A il 4 [1) 3 PR AR

A /mm X mm /(N emm %) /CNe+mm ?) 7, /mm pv/% Avd
ECC-1 180 X180 54. 84 33.90 0.703 50 6.70 0.629
ECC-2 180 X180 54. 37 33.70 0.712 70 4.79 0.452
ECC-3 180 X180 54.41 33.70 0.701 90 3.72 0.352

C-1 180 X180 57.85 37. 20 0.705 50 6.70 0. 688

C-2 180 X180 57.77 37.15 0.706 70 4.79 0.493

C-3 180 X180 59.56 38. 24 0. 686 90 3.72 0.372

x4 WEMRMEEE

Tab. 4 Steel material performance ' ‘
—— - -
% e b ¢ I} @
/mm /MPa

/MPa g
20 496. 6 631.0
HRB400 16 460. 5 577.0
12 174.1 589.4
HPB300 10 318.3 479.7

H2 #Hsserrsigl
Fig.2  Sketch map of stirrups lap welding
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B 3 PVA-ECC #4-4
Fig. 3 Mixing material of PVA-ECC
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Fig. 4 Test loading device
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Fig.5 Failure diagrams of specimens
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Fig. 8 The definition of column ductility index Fig.9 Relation curves of u, vs p,
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Fig.5 Characteristic values and displacement ductility coefficients of specimens
. Jet A3 B / mm WA i A 2/ kN % FRA RS /mm B B e
A EROORE W EM RE M EE RE M 2 us
ECC-1 8.2 8.6 8. 40 162.32 173.15 168.14 29.3 29.5 29.4 1/17.0 3.50
ECC-2 8.1 8.3 8. 20 154.73 164.74 160.13 28.7 28.3 28.5 1/17.5 3.48
ECC-3 7.9 8.3 8. 10 152.43 167.42 160.08 24.2 24.6 24.4 1/20.5 3.01
C-1 6.6 7.1 6. 85 170.12 185.90 178.01 18.0 24.8 21.4 1/23. 4 3.12
C-2 6.6 7.4 7.00 164.50 174.88 169.69 20.1 20.0 20.1 1/24.9 2.86
C-3 7.9 7.6 7.75 165.21 181.80 173.51 17.5 17.7 17.6 1/28.4 2.27
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Fig. 10  Calculation diagram of viscous damping ratios
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Fig. 12  Stiffness degradation curves of specimens
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