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Elastic Critical Load of Tapered Columns
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ABSTRACT

One of the most important factors for a proper design of a slender compression member may be the
exact determination of the elastic critical load of that member. In the cases of non-prismatic
compression members, however, there are times when the exact critical load becomes impossible to
determinate if one relies on the neutral equilibrium method or energy principle. Here in this paper, the
approximate critical loads of symmetrically or non-symmetrically tapered members are computed by
finite element method. The two parameters considered in this numerical analysis are the taper parameter,
a and the sectional property parameter, 2. The computed results for each sectional property
parameter, m are presented in an algebraic equation, which agrees with those by FEM. The algebraic
equation can be easily used by structural engineers, who are engaged in structural analysis and design
of non-prismatic compression members.
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¥ 1. iAol s AHEE (O 1(a)
P,=Cy- "%
m =1 m =2 m =3 m =4
a C_fem Cest Cfem Cest C Sfem C est Cfem Cat
0.0 9.8693 9.8888 9.8693 9.8232 9.8693 9.8107 9.8693 9.9620
0.1 10.5389 10.5391 11.2334 11.2213 11.9793 11.9548 12.7663 12.7806
0.2 11.1840 11.1859 12.6577 12.6664 14.2884 14.2944 16.1134 16.0775
0.3 11.8341 11.8291 14.1459 14.1585 16.8162 16.8294 19.9055 19.8529
0.4 12.4730 12.4689 15.6760 15.6975 19.5269 19.5600 24.1479 24.1066
05 13.1208 13.1051 17.2604 17.2834 22.4459 22.4860 |- 28.8742 28.8387
0.6 13.7418 13.7377 18.8970 18.9166 25.5887 25.6076 34.0767 34.0493
0.7 14.3754 14.3669 20.5705 20.5966 28.8993 28.9246 39.7644 39.7382
0.8 15.0078 14.9925 22.3103 22.3236 32.4012 32.4372 459174 45.9055
0.9 156126 15.6146 24.0996 24.0976 36.1387 36.1452 52.5316 52.5512
1.0 16.2438 16.2331 25.9174 25.9186 40.0381 40.0487 59.6213 59.6753
1.1 16.8364 16.8481 27.8065 27.7866 44.1282 441477 67.2307 67.2778
1.2 17.4555 17.4596 29.7224 29.7015 484779 48.4422 75.3165 75.3587
1.3 18.0586 18.0676 31.6634 31.6635 52.9919 52.9322 83.9358 83.9180
1.4 18.6570 18.6720 33.6854 33.6724 57.6590 576177 92.9372 92.9557
1.5 19.2601 19.2729 35.7387 35.7283 62.4939 62.4987 | 102.4208 | 1024717
16 19.8587 19.8702 37.8592 37.8312 67.6152 67.5752 | 1124648 | 112.4662
1.7 20.4650 20.4641 40.0030 39.9811 72.8792 72.8472 | 122.9639 | 122.9391
1.8 21.0602 21.0544 42.2168 42.1779 78.3146 783146 | 134.0065 [ 133.8903
1.9 21.6445 21.6412 44.3655 44.4218 83.9940 83.9776 | 1452971 | 145.3200
2.0 22.2393 22.2244 46.6824 46.7126 89.7409 89.8361 | 157.2013 | 157.2280
2 tHEWctH oMo AASHE (2d 1(b)
P,=Ce- %
m=1 m=2 m =3 m =4
a C fem Cat Cfem Cat Cfem Cat C Jem Cest
0.0 9.8693 9.8811 9.8693 9.8078 9.8693 10.4619 9.8693 12.0869
0.1 10.7022 10.7063 11.6079 11.5836 12.5768 12.7903 13.6348 14.1813
0.2 11.5297 11.5261 13.4586 134658 15.6868 156321 18.2482 17.7142
0.3 12.3534 12.3496 15.4344 15.4544 19.2161 18.9874 23.8603 22.6858
0.4 13.1686 13.1677 17.5174 17.5493 23.1678 22.8561 30.5056 29.0959
0.5 13.9776 13.9835 19.7034 197505 27.5799 27.2384 38.2950 36.9445
0.6 14.8115 14.7969 220243 22.0581 32.4422 32.1341 47.2418 46.2318
0.7 15.6310 15.6079 24.4493 244721 37.8027 375432 57.5867 56.9576
0.8 16.4208 16.4166 26.9626 26.9925 43.6334 43.4659 69.2625 69.1219
0.9 17.2305 17.2229 29.6192 29.6192 50.0039 49.9020 82.3064 82.7249
1.0 18.0236 18.0269 323613 32.3522 56.8047 56.8516 97.0227 97.71
1.1 18.8258 18.8285 35.2118 35.1916 64.2012 64.3147 | 113.1292 | 114.2465-
1.2 19.6172 19.6277 38.1732 38.1374 72.0452 722912 | 130.6720 | 132.1651
1.3 20.4251 20.4246 41.2212 41.189% 80.4965 80.7812 | 150.0019 | 151.5224
1.4 21.2103 21.2191 44.3751 44.3480 89.4541 89.7847 | 171.2479 | 172.3182
15 21.9938 22.0113 47.6505 476128 99.0309 99.3017 | 193.6790 | 194.5525
1.6 22.8002 22.8011 50.9614 50.9840 | 109.0645 | 109.3321 | 218.4140 | 2182255
1.7 235752 23.5885 54.4866 54.4616 | 119.7284 | 119.8760 | 244.5312 | 243.3370
1.8 24.3750 24.3736 58.0626 580455 | 131.0469 | 130.9333 | 272.5061 | 269.8870
1.9 25.1671 25.1563 61.7016 61.7358 | 1426699 | 1425042 | 302.1071 | 297.8757
20 259503 25.9367 65.4916 65.5324 | 155.0469 | 154.5885 | 332.8216 | 327.3029
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m=-1 | 98388 | 65208 | -0.1765 1.0

Non m=2 | 9832 | 137461 | 23493 1.0
—symm | m =3 | 98107 | 204633 | 9.7747 1.0
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