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Abstract This paper investigates the characteristics of buckling loads for steel arches with new type cross
section which is consisted of T-section and pipe-section. A general purpose finite-element program ABAQUS
was used to evaluate the inelastic buckling strengths of the arches which included the influence of the
geometric and material nonlinearity. According to the comparisons between earlier studies and results from
finite-element analyses, new design equations should be developed for the new arches. New buckling factors
were developed to consider influence of rise-to-span ratio and boundary conditions. It is found that the
presented factors are sufficiently accurate to predict the inplane buckling loads of new type section steel arches
subjected to uniformly distributed loading. The proposed equations can be used to investigate new type steel
arches subjected to unsymmetrical loading and composited arches.
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[Table 4] Buckling factor for circular TO-section arch

K pgrans) Kok 31x))
Rise Ratio| 0.2 0.15 0.1 0.2 0.15 0.1
0.5 0.384 1 0.383 [ 0.381 | 0.319 | 0.318 | 0.316
0.6 0.372 1 0.370 [ 0.368 | 0.309 | 0.307 | 0.306
0.7 0.361 ] 0.360 | 0.358 | 0.300 | 0.298 | 0.297
0.8 0.352 1 0.351 [ 0.349 | 0.292 | 0.291 | 0.290
0.9 0.344 1 0.343 [ 0.341 | 0.286 | 0.284 | 0.283
1.0 0.337 1 0.336 | 0.334 | 0.280 | 0.279 | 0.277
1.1 0.331 ] 0.329 [ 0.328 | 0.275 | 0.273 | 0.272
1.2 0.325 ] 0.323 [ 0.322 [ 0.270 | 0.268 | 0.267
1.3 0.414 ] 0.401 [ 0.388 | 0.373 ] 0.361 | 0.349
1.4 0.37510.362 | 0.349 | 0.337 | 0.326 | 0.314
1.5 0.339 ] 0.327 [ 0.314 [ 0.305 | 0.294 | 0.283
A 1.6 0.307 ] 0.295 [ 0.283 | 0.276 | 0.266 | 0.254
1.7 0.277 1 0.266 | 0.253 | 0.249 | 0.239 | 0.228
1.8 0.250 ] 0.238 [ 0.226 | 0.225 ] 0.215 | 0.204
1.9 0.224 1 0.213 [ 0.202 | 0.202 ] 0.192 | 0.181
2.0 0.201 1 0.190 [ 0.178 | 0.181 | 0.171 | 0.161
2.1 0.179 1 0.168 | 0.157 | 0.161 | 0.151 | 0.141
22 0.158 1 0.147 [ 0.136 [ 0.142 ] 0.133 [ 0.123
2.3 0.138 1 0.128 [ 0.117 [ 0.125 ] 0.115 | 0.106
24 0.120 ] 0.110 [ 0.099 | 0.108 | 0.099 | 0.090
2.5 0.103 ] 0.093 | 0.083 | 0.093 | 0.084 | 0.074
2.6 0.087 |1 0.077 [ 0.067 | 0.078 | 0.069 | 0.060
2.7 0.071 ] 0.062 | 0.051 | 0.064 | 0.055 | 0.046
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