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Abstract: In order to clarify the seismic performance of hollow thin-walled steel-box concrete
pier, the finite-element software OpenSees was used to establish finite element model and the
calculation results were compared with the test results to verify the validity of the model. On the
basis of the work above, the hollow thin-walled steel-box concrete pier models were established,
the changing laws of hysteresis curve, stiffness degradation curve and hysteresis skeleton curve of
those models were analyzed with different axial compression ratio, length-diameter ratio, hollow
ratio and steel ratio of the section, compressive strength of concrete and yield strength of steel.
The results show that the hollow thin-walled steel-box concrete pier has good seismic
performance. The axial compression ratio and length-diameter ratio have great influences on the
seismic performance of hollow thin-walled steel-box concrete pier. It is suggested that the axial

compression ratio of hollow thin-walled steel-box concrete piers should be controlled at about 0. 5
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and the length-diameter ratio should be minimized within a reasonable range. The section hollow

ratio and section steel content have certain influence on the seismic performance of hollow thin-

walled steel-box concrete piers. Within a certain range, increasing the hollow ratio and steel

content can improve the seismic performance of pier. The influence of material strength grade on

the seismic performance of hollow thin-walled steel-box concrete pier is relatively small. The

seismic performance of hollow thin-walled steel-box concrete pier can be improved slightly by

weakening the compressive strength of concrete and increasing the yield strength of steel. The

research results have certain guiding significance for the application of hollow thin-walled steel-

box concrete pier in engineering practice.

Key words: hollow thin-walled steel-box concrete pier; seismic performance; hysteresis curve;

stiffness degradation curve; hysteresis skeleton curve
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Tab.1 Design Parameters of Rectangular Concrete Filled Steel Tube Specimen S100-1
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Concrete Pier Numerical Model
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Tab.2 Hollow Thin-walled Steel-box Concrete Pier Model Design Analysis Parameters

1 45 ELE n KA 2 W TR /% | WEE 0RO/ % | RELIUERE fo/MPa | 808 8 IGEEE f,/MPa
K-n-1 0.0 8 8 75 32.40 345
K-n-2 0.1 8 8 75 32.40 345
K-n-3 0.2 8 8 75 32.40 345
K-n-4 0.3 8 8 75 32.40 345
K-n-5 0.4 8 8 75 32.40 345
K-n-6 0.5 8 8 75 32.40 345
K-n-7 0.6 8 8 75 32.40 345
K-n-8 0.7 8 8 75 32.40 345
K-n-9 0.8 8 8 75 32.40 345
K-a-1 0.2 6 8 75 32.40 345
K-A-2 0.2 8 8 75 32.40 345
K-A-3 0.2 10 8 75 32. 40 345
K-A-4 0.2 12 8 75 32.40 345
K-A-5 0.2 14 8 75 32. 40 345
K-A-6 0.6 6 8 75 32.40 345
K-A-7 0.6 8 8 75 32.40 345
K-2-8 0.6 10 8 75 32.40 345
K-2-9 0.6 12 8 75 32.40 345
K-2-10 0.6 14 8 75 32.40 345
K-a-1 0.2 8 6 75 32.40 345
K-a-2 0.2 8 8 75 32.40 345
K-a-3 0.2 8 9 75 32.40 345
K-a-4 0.2 8 10 75 32.40 345
K-a-5 0.2 8 12 75 32.40 345
K-a-6 0.6 8 6 75 32.40 345
K-a-7 0.6 8 8 75 32.40 345
K-a- 0.6 8 9 75 32.40 345
K-a-9 0.6 8 10 75 32.40 345
K-a-10 0.6 8 12 75 32.40 345
K-o-1 0.2 8 8 50 32.40 345
K-@-2 0.2 8 8 60 32.40 345
K-¢-3 0.2 8 8 70 32.40 345
K-¢-4 0.2 8 8 75 32.40 345
K-¢-5 0.2 8 8 80 32.40 345
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K-0-6 0.6 8 8 50 32,40 345
K-¢-7 0.6 8 8 60 32. 40 345
K-¢-8 0.6 8 8 70 32. 40 345
K-¢-9 0.6 8 8 75 32. 40 345
K-¢-10 0.6 8 8 80 32. 40 345
K-f.-1 0.2 8 8 75 20. 10 345
K-f.-2 0.2 8 8 75 26. 80 345
K-f.-3 0.2 8 8 75 32.40 345
K-fo-4 0.2 8 8 75 38. 50 345
K-f.-5 0.2 8 8 75 44.50 345
K- f -6 0.6 8 8 75 20. 10 345
K-f.-7 0.6 8 8 75 26. 80 345
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K-f.-10 0.6 8 8 75 44. 50 345
K-f,-1 0.2 8 8 75 32. 40 200
K-f,-2 0.2 8 8 75 32,40 235
K-f,-3 0.2 8 8 75 32,40 300
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