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ABSTRACT

The elastic critical loads of prismatic compression members can be easily determined by the
conventional analytic method. In the cases of sinusoidally tapered members, however, the determination
of elastic critical loads become impossible when one relies on the analytic method. In this paper, the
critical loads of sinusoidally tapered members were determined by finite element method. Generally the
output or results of numerical analysis are valid only when the governing parameters of a given system
(or problem) have particular values. To make the practical applications easy, the critical loads
determined by finite element method are expressed by some algebraic equations. The constants contained
in the algebraic equations were determined by regression technique. The elastic critical loads estimated
by the proposed algebraic equations coincide well with those by finite element method.
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a
m=1 m = 2 m =3 m =4
Cfem Cest C/em Cst C/em cast Cfem Cﬂf
0.0 20.1897 20.2762 20.1897 19.9608 20.1897 20.9386 20.1897 23.2096
0.1 21.5368 21.5626 22.9783 229015 24,5047 24.7651 26.1440 27.1533
0.2 22.8666 22.8616 25.8958 25.9268 29.3074 290.2376 33.1483 32.7940
03 24.1808 24.1734 28.9422 29.0336 34.6053 34.3560 41.3526 40.1316
0.4 25.4763 25.4978 32.1223 32.2309 40.4155 40.1204 50.7873 49.1661
0.5 26.7583 26.8348 354111 355098 46.7682 46.5308 61.6018 59.8976
0.6 28.0483 28.1845 38.8478 38.8733 53.6506 53.5871 73.8009 72.3260
0.7 29.3228 29.5469 42.4000 42.3212 61.1175 61.6376 87.5929 86.4513
0.8 30.5623 30.9219 46.0627 458537 69.1386 69.6376 102.9397 102.2735
09 31.8095 32.3096 49.8727 49.4708 77.7706 78.6318 119.8988 119.7927
1.0 33.0432 33.7100 53.7928 531724 86.9261 88.2720 138.7224 139.0088
1.1 34.2764 35.1230 57.833% 56.9585 96.7494 98.5581 159.1774 159.9218
12 35.4904 36.5486 61.9967 60.8291 107.1290 109.4902 181.3147 182.5317
13 36.7216 37.9870 66.2563 64.7843 118.1660 121.0682 205.4279 206.8386
14 37.9242 39.4380 70.6446 63.8241 129.8358 133.2922 | 231.6201 232.8424
1.5 39.1224 40.9016 75.1638 72.9483 142.1767 146.1622 259.2397 260.5413
16 40.3371 42.3779 79.7322 771571 155.0695 159.6781 289.3610 289.9407
1.7 415142 43.8669 84.5199 81.4505 168.6722 173.8400 320.9997 321.0353
1.8 42.7208 45.3685 89.3823 85.8284 182.9839 188.6748 354.6209 353.8268
19 43.9082 46.8828 94.3359 90.2908 197.7644 204.1016 390.0978 388.3152
2.0 45.0818 48.4098 99.4296 94.8378 213.3009 220.2014 426.8193 424.5006
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0.0 39.4759 39.8272 39.4759 38.7499 39.4759 41.3914 39.4759 47.7517
0.1 41.8023 41.9343 44.2653 439725 46.8767 47.6358 49.6425 52.9239
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0.2 44.0785 44.0576 49.2211 49.2365 54.9652 54.8822 61.3877 60.9946
03 463113 46.1969 54.3367 54.5417 63.7605 63.1306 74.8594 71.9636
04 484975 48.3523 59.6005 50.8882 73.2835 72.3811 90.2135 85.8310
05 50.6558 505238 65.0270 65.2759 83.5902 82.6336 107.6018 102.8968
06 52.7986 52.7114 706257 70.7049 94.6346 93.8881 1271732 | 122.2609
0.7 54.8978 549151 76.3658 76.1752 106.5287 106.1446 149.0862 | 144.8235
08 56.9717 57.1349 82.2691 816867 119.2531 119.4032 1735117 170.2344
09 59.0281 59.3708 88.3311 87.2394 1327834 | 1336638 | 2005416 | 198.6438
10 61.0377 61.6228 94.5473 92.8335 147.1903 | 1489264 | 2304516 | 229.9015
1.1 63.0539 63.8908 1009146 | 9846875 | 162.5439 165.1910 | 263.2571 | 264.0575
12 65.0382 66.1750 107.4266 104.1453 | 1787487 1824576 | 2989847 | 301.1120
13 67.0311 68.4752 114.0774 109.8631 1959005 | 2004576 | 3380799 | 341.0648
14 68.9804 70.7915 1209113 1156221 | 2140015 | 219.7263 | 380.7985 | 3839161
1.5 70.9064 73.1239 127.8726 1214224 | 2331752 | 240.2697 | 4266034 | 429.6657
16 72.8557 754724 1349844 | 1272640 | 2531749 | 2615444 | 4766333 | 4783137
17 74.7646 77.8370 142.2782 133.1468 | 2742566 | 2838212 | 530.33% | 529.8600
18 76.6778 80.2177 149.7660 | 139.1487 | 2965233 | 307.0999 | 587.6689 | 584.3048
19 78.5564 826145 157.3145 | 1453627 | 3195844 | 331.3807 | 6496248 | 641.6479
20 80.4383 85.0274 1650335 | 151.0429 | 3437418 | 3566636 | 714.3083 | 701.88%
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