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Study on Restoring Force Model of Q235 Steel

Frame Beam in Different Corrosion Degrees

ZHENG Shansuo’, LIU Xiaohang,ZHANG Xiaohui, HE Jinchuan, LIU Yi
(College of Civil Engineering,Xi‘an University of Architecture and Technology, Xi‘an 710055, China)

Abstract: To study the mechanical properties of Q235 steel frame girder in different corrosion degrees, low fre—

quency cyclic loading test on steel frame girders of six trusses in different corrosion degrees was carried out on the

basis of seismic performance test of steel frame girders. The hysteresis curve, skeleton curve and rigidity degenera—

tion rule were obtained based on the text results. The effect of different corrosion degrees on seismic performance of

steel frame beams was acquired by analyzing text data. The cyclic degradation index was introduced, and the charac—

teristic point (yield point, limit point and breaking—down point) formula with cumulative damage effect was fitted.

The hysteretic rule applied to rusted steel frame girders was put forward, and then the restoring force model of steel

frame with the consideration of corrosive action was established. The comparison between the simulation curve and

text curve for the samples of three trusses was performed, and the comparison between the simulation curve and finite

element analysis for other samples of three trusses was implemented. The comparison results show that the restoring

force model has high precision and better tally, the established restoring force model can provide theoretical basis for
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the analysis on steel frame girders in different degree of corrosion and lay a foundation for elastic —plastic analysis

steel frame girder in different degree of corrosion

Key words: low cyclic loading;steel frame girder;corrosion;cyclic loading;cyclic degradation ; restoring force

model
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Tab.1 Test parameters

RS H/mm  B/mm t/mm ¢, /mm BEphEtEl/h R TR/ %

B -1 300 150 9 6.5 0 0
B -2 300 150 9 6.5 480 2.11
B-3 300 150 9 6.5 960 4.30
B -4 300 150 9 6.5 1920 7.5
B -5 300 150 9 6.5 2 400 9.5
B -6 300 150 9 6.5 2 880 11.28
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Fig.2 Electrohydraulic servo actuator loading device
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Fig.3 Displacement loading system
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Fig.5 Hysteresis curve of test piece
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Tab.2 Tested eigenvalues and ductility coefficients
WA e BR £ TP
P,N  8,/mm PJKkN 8/mm FEln

R Je e s

5 PN 8,/mm

B-1  97.77 17.42 130.04 75.07 110.53 83.00 4.76
B-2 9387 17.13 12242 75.02 102.24 81.21 4.74
B-3 87.65 1699 118.69 60.07 100.89 80.03 4.71
B-4 8175 1686 109.14 5642 9277 78.73  4.67
B-5 8157 1670 103.67 5128 88.12 77.82 4.66

B-6 80.53 1630 99.79 4489 8482 7577 4.65
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Fig.8 Equivalent stiffness degradation curve
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Tab.3 Calculate feature points

RF%S PN P/KN PN PN P/AN  P/AN  8/mm  §//mm  S,/mm  8,//mm  S/mm  8,'/mm
B-1 97.77 9532 13004 12638 11053 11837 1742 17.03 75.07 58.78 83.00 81.56
B-2 93.87 9125 11942 11526 10224  100.21 17.13 16.58 75.02 58.56 81.21 79.86
B-3 87.65 8586  118.69 11423  100.89  97.68 16.99 16.28 60.07 57.96 80.03 78.23
B-4 81.75 7925 109.14 10528  92.77 90.27 16.86 15.89 56.42 53.46 78.73 75.38
B-5 81.57 7898  103.67 10023  88.12 86.12 16.70 15.59 51.28 49.56 77.82 76.28
B-6 80.53 78.26 99.79 95.37 84.82 81.38 16.30 15.26 44.89 42.56 75.77 73.29
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Fig.11 Schematic diagram of intensity degradation
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