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Study on Mechanical Properties of a Steel Ring
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Abstract ; The purpose of this paper is to study the mechanical properties of the steel ring restrainer
with uniform corrosion,build the relationship of corrosion rate and exposure time,and deduce the
calculation method of uniform corrosion rate and remaining bearing capacity of the steel ring
restraine. The uniform corrosion rate was used as the parameter,and 4 test specimens were used to
load experiments and 20 finite element analysis models were designed. The force-displacement
curve of the steel ring restrainer with uniform corrosion was obtained. The mechanical properties
and the failure modes with uniform corrosion are analyzed. The calculation method of uniform
corrosion depth of rectangular section and the remaining bearing capacity of the steel ring restrainer
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with uniform corrosion were established. The stiffness K, and ultimate bearing capacity of the steel

ring restrainer decrease as the uniform corrosion rate increases. The uniform corrosion rate has

slight effect on the stiffness K, and the ultimate displacement of the restrainer. The uniform

corrosion has a great influence on the mechanical properties of the steel ring restrainer. The

calculation method of uniform corrosion depth of rectangular section and remaining bearing

capacity of the steel ring restraine after uniform corrosion decrease the complexity of calculation in

engineering application.

Key words ; uniform corrosion; steel ring restrainer ; corrosion rate; mechanical properties ; bridge
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Table 1 Specimen design parameters
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Fig.3 Force-dispalcementcurves of steel sring restrainer
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Table 2 Test results of specimens
RIS K/ (kKN-mm™') K B K/ (KN-mm™') K, BIL N /KN NGB 6,/mm 5, iBALLL
R2CO 0. 054 1 2.650 1 108. 01 1 326.35 1
SR2Cl1 0.039 0.722 2. 635 0.99%4 95. 68 0. 886 327.37 1. 003
SR2C22 0.030 0. 556 2.784 1.051 89. 15 0. 825 331.71 1.016
SR2C33 0.024 0. 444 3.073 1. 160 77.67 0.719 331.33 1. 015
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Fig. 6 Comparison of force-dispalcementcurves results by finite element simulation and test
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WIS No/KN N/KN N/N,
SR2C0 108. 01 111.34 0.97
SR2C11 95.68 100. 94 0.95
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Table 4 Comparison of calculation and simulation

BUGS  No/KN NN No/N,
SR2C0-0 111.34 111. 34 1. 00
SR2C0-5 104. 77 106. 61 0.98
SR2C0-10 99. 47 101. 88 0.98
SR2CO0-15 94. 04 97.15 0.97
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SR2C22-10 80. 69 81. 40 0.99
SR2C22-15 76. 61 76. 67 1. 00
SR2C22-20 72.05 71.95 1.00
SR2C33-0 77.75 77.75 1. 00
SR2C33-5 73. 06 73.02 1. 00
SR2C33-10 69. 40 68.29 1.02
SR2C33-15 65. 61 63.57 1.03
SR2C33-20 61.83 58. 84 1.05
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