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Fundamental research on structural design forms that absorb energy due to local buckling

Ryusei Ishikawa' , Kaname Iwatsubo?", Keigo Fujii’

The 2016 Kumamoto earthquake caused extensive damage to road bridges in mountainous areas, it needs to be restored quickly and
temporarily, and it is necessary to take measures to prevent the main structure from sustaining serious damage. In this study, it proposes
a structure that absorbs energy when the abutment moved and pushed the main girder. It is set at the tip end of main girder. In this
paper, the method is to avoid damage to the main structure by causing partial damage at girder ends. The method was to reduce the
stiffness in a certain location to cause local buckling, and a nonlinear analysis was performed using the stiffness reduction as a

parameter. The results of an analysis to confirm the effectiveness of the method are shown.
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ET IV Prax (kN) %j;i:&?% Xg (mm) Xp (mm) X (mm) D; (mm) D, (mm) Dy + D, ﬁ’}ﬁﬁ%;?ﬁ\
RO.5_HIL5_A 564.224 5.974 1.605 140.195 280.0 138.590 139.805 278.395 49.782
RO.5_H3.0_A 505.926 6.304 1.605 140.189 280.0 138.584 139.811 278.395 49.780
RO.5_H4.5_A 471.556 6.548 1.605 140.194 280.0 138.589 139.806 278.395 49.781
RO.5_H6.0_A 459.000 7.092 1.605 140.210 280.0 138.605 139.790 278.395 49.787
R1.0_HL5_A 426.201 15.639 3.210 280.272 560.0 277.062 279.728 556.790 49.761
R1.0_H3.0_A 398.648 16.500 3.210 280.281 560.0 277.071 279.719 556.790 49.762
R1.0_H45_A 381.634 17.161 3.210 280.303 560.0 277.093 279.697 556.790 49.766
R1.0_H6.0_A 367.813 17.748 3.210 280.333 560.0 277.123 279.667 556.790 49.772
R1.5_HL5 A 438.991 24.290 4.815 420.245 840.0 415.430 419.755 835.185 49.741
R1.5 H3.0 A 414.204 25.191 4.815 420.257 840.0 415442 419.743 835.185 49.743
R1.5 H45 A 393.514 26.047 4815 420.284 840.0 415.469 419.716 835.185 49.746
R1.5_H6.0_A 374.081 27.169 4815 420.329 840.0 415514 419.671 835.185 49.751
RO.5_ H1.5 B 551.121 6.001 1.605 140.198 280.0 138.593 139.802 278.395 49.783
RO.5_ H3.0 B 504.412 6.414 1.605 140.195 280.0 138.590 139.805 278.395 49.782
R0.5_ H4.5 B 472.095 6.653 1.605 140.201 280.0 138.596 139.799 278.395 49.784
R0.5_H6.0 B 458.466 7.144 1.605 140.217 280.0 138.612 139.783 278.395 49.790
R1.0_H15 B 413.210 15.708 3.210 280.266 560.0 277.056 279.734 556.790 49.759
R1.0_H3.0 B 385.628 16.529 3.210 280.272 560.0 277.062 279.728 556.790 49.761
R1.0_ H45 B 366.782 17.124 3210 280.288 560.0 277.078 279.712 556.790 49.763
R1.0_ H6.0 B 351.132 17.626 3210 280.311 560.0 277.101 279.689 556.790 49.768
RI1.5 HI5 B 409.707 24.302 4.815 420.218 840.0 415.403 419.782 835.185 49.738
R1.5_H3.0.B 386.092 25.107 4.815 420.220 840.0 415.405 419.780 835.185 49.738
R1.5_H45 B 363.397 25.857 4.815 420.238 840.0 415423 419.762 835.185 49.740
R1.5_H6.0_ B 338.035 26.878 4.815 420.275 840.0 415.460 419.725 835.185 49.745

#6 TvI—X
ET VA Prax (kKN) ﬁj;%:;];% Xg (mm) | x; (mm) | x. (mm) D; (mm) D, (mm) | Dy +D, ;ﬁﬁ%ng )
R0.5_T10 486.201 5.987 1.605 140.156 280.0 138.551 139.844 278.395 49.768
R0.5_T20 376.437 6.776 1.605 140.196 280.0 138.591 139.804 278.395 49.782
R0.5_T30 359.959 7.465 1.605 140.217 280.0 138.612 139.783 278.395 49.790
R0.5_T40 343.559 7.791 1.605 140.064 280.0 138.459 139.936 278.395 49.735
R0.5_T50 326.215 8.556 1.605 140.377 280.0 138.772 139.623 278.395 49.847
R1.0_T10 300.873 16.861 3210 280.195 560.0 276.985 279.805 556.790 49.747
R1.0_T20 281.213 16.118 3210 280.118 560.0 276.908 279.882 556.790 49.733
R1.0_T30 261.748 16.596 3210 280.060 560.0 276.850 279.940 556.790 49.722
R1.0_T40 245.732 17.372 3210 280.031 560.0 276.821 279.969 556.790 49.717
R1.0_T50 233.279 17.470 3210 280.659 560.0 277.449 279.341 556.790 49.830
R1.5_T10 312.827 24.777 4.815 420.150 840.0 415.335 419.850 835.185 49.730
R1.5_T20 282.337 22.632 4.815 420.058 840.0 415.243 419.942 835.185 49.719
R1.5_T30 263.313 22.763 4.815 420.011 840.0 415.196 419.989 835.185 49.713
R1.5_T40 250.085 21.977 4.815 420.043 840.0 415.228 419.957 835.185 49.717
R1.5_T50 239.711 21.706 4.815 420.955 840.0 416.140 419.045 835.185 49.826
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