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Abstract;In order to investigate the influence of the design parameters of the circular steel ring
restrainer (CSRR) on its mechanical properties, a large number of CSRR test specimens were
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fabricated and subjected to monotonic tests. Subsequently, finite element ( FE) models of CSRRs
with the same as the test specimens were established, and the material parameters, interaction and
boundary conditions used in numerical simulation are verified to be effective. Then, several groups
of FE models of CSRRs were established based on the steel ring radius R,the guide pulley radius
r,the cross-section height %, and the cross-section width w, and FE analysis was performed to
further explore the influence of the design parameters on the mechanical properties of CSRRs.
According to the test results and the FE results, it can be concluded that the variation trend of
force-displacement curves and the macroscopic deformation processes of CSRRs will be not affect
with the change of the design parameters, but the design parameters will significantly affect the
mechanical properties of CSRRs. i. e. , with the increase of R,5, of CSRRs increases, K, and K,
decrease,and F, is almost constant. As the r increases, K, , K, and F, increase slightly, but J,
decreases obviously. With the increase of h, K, , K, and F, increase, and §, remains unchanged.
With the w increases, K, ,K, and F, increase significantly,while 8, does not change significantly.

Key words: bridge engineering; steel ring restrainer; parameter influence ; mechanical properties;
numerical simulation
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Table 2 Design parameters of FE models
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- 7 h/mm w/mm R/mm r/mm K,/(kKN-m~') K,/(kKN-m~') F,/kN 8,/ mm
XTHEZH  FE1L 12 10 170 20 18.03 2 193.98 78. 63 425.00
FE2 12 10 120 20 19.77 2 315.42 78. 60 397.50
FE3 12 10 130 20 21.56 2 397.03 78. 54 370. 00
14
FE4 12 10 140 20 23.98 2 463. 46 78.51 342.50
(M2 R)
FES 12 10 150 20 26.70 2 527.99 78. 50 315.00
FE6 12 10 160 20 30. 16 2 586. 19 78. 54 287.50
FE7 12 10 170 30 18. 46 2 298.09 79. 84 402. 50
FE8 12 10 170 40 18. 66 2 398.12 81.21 382.50
24
FE9 12 10 170 50 19.01 2 567.12 82. 18 360. 00
(KA r)
FE10 12 10 170 60 20. 57 2 699. 48 83.29 337.50
FE11 12 10 170 70 21.92 2 817.45 84.21 315.00
FE12 10 10 170 20 13.02 2 345.02 65.72 420. 00
FE13 14 10 170 20 25.46 2 343.01 90. 82 420. 00
34
FE14 16 10 170 20 32.04 2417.12 103. 26 420. 00
(U )
FE15 18 10 170 20 39.17 2 610.57 115. 69 422.50
FE16 20 10 170 20 47.73 2 769.03 128.11 422.50
FE17 12 8 170 20 14. 44 1 750. 05 62.90 425.00
FE18 12 12 170 20 21. 64 2 506. 39 94.32 425.00
444
FE19 12 14 170 20 25.23 2927.53 110. 06 425.00
(B w)
FE20 12 16 170 20 28. 68 3 508. 47 125.77 425.00
FE21 12 18 170 20 32.48 3 950. 04 141. 47 425.00
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