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t&—1

EREEERT —F (ERRRERETEL)

_b__ h Orcf | Orew L Stub Column | Column|Q-factor} Multi. | ECCS-b
Ref.|Specimen}] Rf | Rw A op-f | dp-w oy oy d¢ |ous-exp|Ous-app} Ou-exp | Ou-app | Ou-app | Cu-app
oy oy ay Oy oy oy
8 | 5-35-22 | 0.666 | 0.666 | 0.641 ]1400 *3(1400 *3| 0.1 0.1 1590 0.987 | 0.982 | 0.852 | 0.889 | 0.805 | 0.887
8 | 8-35-33 | 1.002| 1.007 | 0.647 |]1200 *3|1200 *3| 0.1 *2| 0.1 *2{5000 *1] 0.753 | 0.756 | 0.722 | 0.724 | 0.647 | 0.711.
8 | 8-35-3811.167|1.168} 0.648] 700 *3| 700 *3| 0.1 *2| 0.1 *2[5000 *1} 0.657 | 0.654 | 0.621 | 0.631 | 0.571 | 0.617
8 | S-85-44 | 1.356 | 1.356 | 0.648] 600 *3| 600 *3| 0.1 0.1 3040 0579 | 0574 | 0544 | 0.554 | 0.510 | 0.536
8 | §-50-22 | 0.665 | 0.639 | 0.948 1400 *3|1400 *3| 0.1 01 3175 0.987 | 0.990 | 0.740 | 0.782 | 0.628 | 0.779
8 | S-50-27 | 0.823 | 0.823| 0.919]1000 *3|1000 *3| 0.1 *2| 0.1 *2{3003 0.865 | 0.863 | 0.672 | 0.732 | 0.597 | 0.698
8 | S-50-33 | 1.012| 1.007| 0.928 {1200 *3|1200 *3| 0.1 *2| 0.1 *2{5000*1} 0.753 | 0.753 | 0.670 | 0.671 | 0.543 | 0.620
8 | R-50-22 } 0.666 | 0.494 0:914 {1400 *3|1400 *3| 0.1 0.1 2519 | 1.063 | 0.990 | 0.743 | 0.793 | 0.649 | 0.789
8 | R-50-27 | 0.823 ] 0.608 | 0.925 {1000 *3/1000 *3| 0.1 *2| 0.1 *2/1938 0.921 | 0.731 | 0.739 | 0.617 | 0.716
8 | R-50-33 | 1.012 | 0.755 | 0.921 {1200 *3|1200 *3| 0.1 *2{ 0.1 *2{5000 *1} 0.822 | 0.823 | 0.709 | 0.722 | 0.579 | 0.682
8 | R-50-38 | 1.170 | 0.871] 0.924] 700 *3| 700 *3| 0.1 *2{ 0.1 *2]4082 0.724 | 0.639 | 0.649 | 0.531 | 0.597
8 | R-50-44 | 1.356 | 1.011] 0.926{ 600 *3| 600 *3| 0.1 0.1 5000 *1§ 0.649 | 0.643 | 0.579 | 0.593 | 0.488 | 0.537
8 | R-65-22]0.665|0.494 | 1.187 |1400 *3|1400 *3| 0.1 0.1 4132 1.063 | 0.990 | 0.593 | 0.605 | 0.484 | 0.601
8 | R-65-27 | 0.823]0.608 | 1.202 {1000 *3|/1000 *3| 0.1 *2| 0.1 *2{2604 0.921 | 0.637 | 0571 | 0.464 | 0537
8 | R-65-33]1.012]0.750| 1.204 1200 *3|1200 *3| 0.1 *2| 0.1 *2{5000*1} 0.822 | 0.825 | 0.585 | 0.571 | 0.445 | 0.495
9 | R-40-29 | 0.784 | 0.578 | 0.651 |3233 *1/3233 *1| 0.3 03 3311 0926 | 0.931 | 0.798 | 0.832 | 0.767 | 0.824
9 | R-40-44 | 1.201]0.889]0.65811600 1600 0.2 0.2 4854 0.691 | 0.687 | 0.644 | 0.648 | 0.593 | 0.628
9 | R-40-58 | 1.689 | 1.185 0.654 ] 600 600 0.2 0.2 5000 *1} 0546 | 0.543 | 0.498 | 0.525 | 0.484 | 0.507
9 | R-65-29 | 0.788 | 0.587 | 1.051 [3233 *1[3233 *1; 0.3 03 4132 0.926 | 0.929 | 0.619 | 0.634 | 0.547 | 0.608
9 | R-65-44 | 1.207 | 0.893 | 1.063]1600 |1600 0.2 0.2 4032 0.691 | 0.684 | 0.521 | 0.551 | 0.460 | 0.460
9 | R-65-58 | 1.593 | 1.188| 1.062] 600 600 0.2 0.2 5000 *1f 0.546 | 0.541 | 0.441 | 0.484 | 0.399 | 0.385
11 | A-50-41 | 0.803|0.209}0.617} 180 180 0.4 0.4 1940 0.786 | 0.740 | 0.702 | 0.678 | 0.679
11 | A-54-41]|0.806 | 0.216]0.671| 260 260 0.4 0.4 1310 0.785 | 0.790 | 0.675 | 0.660 | 0.647
11 | A-60-41|0.806(0.2120.735} 290 290 0.4 0.4 1730 0.786 | 0.710 | 0.664 | 0.637 | 0.630
11 | B-55-27 | 0.477 | 0.207 | 0.636 | 190 190 0.5 0.5 3420 0.972 | 0.670 | 0.842 | 0.800 | 0.838
11 | B-55-37 | 0.673|0.205| 0.634} 270 270 04 0.4 3460 0.868 | 0.730 | 0.776 | 0.731 | 0.762
11 | B-55-47 | 0.872{ 0.206 | 0.629 | 630 630 0.4 0.4 3900 0.772 | 0.720 | 0.706 | 0.664 | 0.686
11 | B-55-56 | 1.052| 0.206 | 0.629 | 240 240 0.2 0.2 1000 0689 | 0.580 | 0.623 | 0.603 | 0.593
23 |A-S-40-25 0.735 | 0.735 | 0.282 |3233 *1{3233 *1; 0.1 0.1 2601 1.119 | 1.000 | 1.036 | 0.991 | 0.971 | 0.991
23 |A-S-40-33 0.735} 0.735 | 0.384 |3233 *1{3233 *1| 0.1 0.1 2355 1.119 | 1.000 | 0.897 | 0.977 | 0.932 | 0.977
23 |A-S-40-45 0.735| 0.735 | 0.526 |3233 *1|3233 *1| 0.1 0.1 1984 1.119 | 1.000 | 0.785 | 0.946 | 0.873 | 0.946
23 |A-S-40-5¢1 0.735 | 0.735 | 0.646 |3233 *1{3233 *1| 0.1 0.1 1600 *5) 1.119 | 1.000 | 0.802 | 0.909 | 0.814 | 0.909
23 1A-S-57-5¢] 1.031 | 1.031 | 0.630 |1500 *3/1500 *3| 0.3 0.3 1500 *5 0669 | 0562 | 0.614 | 0.587 | 0.586
23 [A-S-62-25 1.136 | 1.136 | 0.278 |[1200 *3{1200 *3| 0.1 *2| 0.1 *2{2023 0.687 | 0675 | 0.590 | 0.672 | 0.668 | 0.667
23 |A-S-62-304 1.136 | 1.136 | 0.340 |1200 *3{1200 *3| 0.1 *2| 0.1 *2(2000 0.687 | 0675 | 0.581 | 0.667 | 0.656 | 0.661
23 |A-S-80-25 1.459 | 1.459 | 0.279| 500 *3| 500 *3{ 0.1 0.1 2936 0.534 | 0.534 | 0.507 | 0.534 { 0.534 | 0.530
23 |A-S-80-33 1.459 | 1.459{ 0.376 | 500 *3| 500 *3| 0.2 *2| 0.2 *2(1547 0.534 | 0.509 | 0.496 | 0.503 | 0.497 | 0.492
23 |A-S-80-5¢ 1.459| 1.459{ 0.633 | 500 *3{ 500 *3| 0.3 0.3 1500 *5] 0.534 | 0.473 | 0.321 | 0.445 | 0.431 | 0.413
23 |A-R-40-4(0 0.735 | 0.584 | 0.467 |3233 *1{3233 *1| 0.1 0.1 2037 1.000 | 0.884 | 0.961 | 0.899 | 0.961
23 IA-R-57-4(] 1.031 | 0.821 { 0.456 |1500 *4{1500 0.2 0.2 2750 0.795 | 0.740 | 0.772 | 0.734 | 0.766
23 |A-R-57-54 1.031 | 0.821{ 0.588 |[1500 {1500 0.2 0.2 3056 0.762 | 0.669 | 0.720 | 0.669 | 0.705
23 1A-R-80-40 1.459 | 1.163 | 0.458 | 500 500 0.1 0.1 2292 0584 | 0563 | 0573 | 0.552 | 0.564
Note *1  FI¥IFEBUBA L OEHREOR R ECHE *4 [ CHEEEFOA-SY Y — X LA CEICRE

*2 BELOBEFE»SHRHA L THE
*3 ERMEOHEESEOERBEICISE—HT DL 5T
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fik—2 EREBRERT—F (HPWEHHE)

b h ore-f | ore-w L Stub Column }Column|Q-factor| Multi. [ECCS-d}

Ref.| Specimen | Rf | Rw 2 | %ot | pw| oy oy “8¢ | Ous-exp|Ous-app] Ou-exp| Ou-app | Gu-app | Gu-app
Oy Oy - Oy Oy Oy oy
24 C1-1 0.979 | 1.507 | 0.550 {650 *1|3000 *1| 0.22 0.22 |5000 * 0.710 | 0.736 | 0.720 | 0.718 | 0.710 | 0.633
24 C1-2 0.979 | 1.507 | 0.736 {650 *1/3000 *1| 0.22 0.22 {5000 * 0.710 0.736 | 0.700 | 0.700 | 0.682 | 0.565
24 C2-1 0.657 { 1.073 | 0.570 |650 *1{3000 *1j 0.5 *1] 0.5 *15000 *1f 0.890 | 0.830 | 0.890 { 0.787 | 0.777 | 0.691
24 C2-2 0.657 { 1.073 | 0.764 [|650 *1{3000*)] 0.5 *1 0.5 *15000 *1} 0.890 | 0.830 | 0.860 | 0.746 | 0.724 | 0.604
24 C2-3 0.657 | 1.073 | 1.049 |650 *1(3000*) 0.5 *1| 0.5 *15000 *1] 0.890 | 0.830 | 0.740 | 0.631 | 0.572 | 0.470
13 {HA-51-50-12} 0.715 | 0.949 | 0.842} 50 *2(1620 |0.38 0.5 4240 0.788 | 0.773 | 0.579 | 0.533 | 0.548
13 |HA-71-40-10§ 0.582 | 0.762 | 0.837 | 50 *a| 760 037 [ 05 4480 0.862 | 0.584 | 0.622 | 0.590 | 0.584
13 |HA-71-40-20f 1.157 | 0.754 | 0.784 | 50 *2| 375 05 0.32 (3140 0.890 | 0.766 | 0.567 | 0.553 | 0.506 | 0.562
13 |{HA-71-50-12] 0.716 [ 0.949 | 0.604 | 50 *2f 490 0.38 0.5 1490 0.774 | 0.644 | 0.637 | 0.605 | 0.639
13 |HA-71-50-12] 0.719 | 0.949 { 0.837 | 50 *2{1330 |0.38 05 2140 0.784 | 0573 | 0.561 | 0.514 | 0.549
13 |HA-71-50-16] 0.960 | 0.948 | 0.798 | 50 *2| 600 05 05 4570 0.762 | 0.575 | 0.547 | 0.497 | 0.549
13 |HA-71-50-20] 1.187 | 0.946 | 0.790 | 50 *2| 375 05 0.36 (4920 0.770 | 0.709 | 0.592 | 0.528 | 0.473 | 0.529
13 |HA-71-60-15] 0.870 | 1.141 | 0.822| 50 *2(1240 |0.33 0.45 (2960 0.709 | 0.546 | 0.551 | 0.495 | 0.517
13 |HA-91-50-12] 0.716 | 0.953 | 1.083 | 50 *2|1420 |0.38 0.5 5000 *1| 0.784 | 0.534 | 0.475 | 0.415 | 0.442
13 [HB-71-50-12] 0.702 | 0.924 | 0.767 | 50 *2| 670 0.43 05 1130 1.060 | 0.788 | 0.679 | 0.551 | 0.508 | 0.581
13 |HB-71-50-16] 0.921 [ 0.918 | 0.764 | 50 *2| 550 0.5 0.4 2700 1.060 | 0.780 | 0.579 | 0.564 | 0.520 | 0.577
13 |HB-71-50-20§ 1.143 | 0.920 | 0.765 | 50 *2| 550 0.5 0.38 (1570 0.920 | 0.728 | 0.566 | 0.520 | 0.468 | 0.549
13 |HB-71-60-20f 1.159 | 1.107 { 0.769 | 50 *2| 440 0.41 0.36 (1790 0.790 | 0.674 | 0.563 | 0.518 | 0.462 | 0.521
25 | 190-2000-A ] 1.339 | 0.881 | 0.777 | 800 *1{1918 | 0.31 0.09 |5000 *1] 0.738 | 0.738 | 0.708 | 0.600 | 0.554 { 0.550
25 | 190-2000-B | 1.339 | 0.877 | 0.776 {800 *1/1908 |0.31 0.09 907 0.738 | 0.739 | 0619 | 0.543 | 0.492 | 0.551
25 | 190-3400-A ] 1.339 | 0.872 | 1.219|800 *1{1898 | 0.31 0.09 |5000 *1| 0.738 | 0.739 | 6,529 | 0.427 | 0.352 | 0.379
25 | 190-3400-B| 1.339 {1 0.872 | 1.219|800 *1{1898 |{0.31 0.09 (1013 0.738 | 0.739 1 0.434 | 0.378 | 0.314 | 0.379
25 | 190-4800-B ] 1.289 | 0.851 | 1.666 {800 *1/1924 | 0.31 0.09 921 0.738 | 0.759 | 0.317 | 0.248 | 0.200 | 0.251
25 | 240-2800-A ] 1.628 | 1.067 | 0.816 {800 *1|3000 *1| 0.25 0.02 (8125 0.631 | 0.683 | 0.659 | 0.575 | 0.523 | 0.506
25 | 240-2800-B] 1.692 | 1.106 | 0.315 {800 *1{3000 *1} 0.25 0.02 (1625 0.631 | 0667 | 0.529 | 0.534 | 0.475 | 0.498
25 | 240-4200-A1 1.692 | 1.106 | 1.166 {800 *1|3000 *1| 0.25 0.02 (5000 *1| 0.631 | 0.667 | 0.502 | 0.446 | 0.352 | 0.379
25 | 240-4200-B] 1.692 | 1.111 | 1.167 {800 *1/3000 *1{ 0.25 0.02 (1257 0.631 | 0.666 } 0.410 | 0.405 | 0.320 | 0.379
25 | 240-5800-A ] 1.628 | 1.072 | 1.569 | 800 *1/3000 *1| 0.25 0.02 (5000 *1] 0.631 | 0.682 | 0.402 | 0.310 | 0.227 | 0.266
25 | 240-5800-B | 1.628 | 1.076 | 1.571 | 800 *1|3000 *1} 0.25 0.02 893 0.631 | 0681 | 0.340 | 0.272 | 0.203 | 0.266
25 | 3810-3600-A | 2.185 | 1.424 | 0.786 [800 *1|3000 *1| 0.5 0.2 4050 0.564 | 0.735 | 0.668 | 0.541 | 0.490 | 0.545
25 | 310-3600-B | 2.185 | 1.433 | 0.787 | 800 *1{3000 *1} 0.5 0.2 1350 0.564 | 0.734 | 0.464 | 0.508 | 0.455 | 0.544
25 | 310-5100-A ] 2.103 | 1.372 | 1.213 {800 *1{3000 *1| 0.5 0.2 5000 *1| 0.564 | 0.705 | 0.374 | 0.373 | 0.301 | 0.873
25 | 310-5100-B| 2.185 | 1.424 | 1.213 |800 *1|3000 *1| 0.5 0.2 1524 0.564 | 0.735 | 0.310 | 0.353 | 0.293 | 0.380
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EXPERIMENTAL RE-EXAMINATION OF COUPLED BUCKLING STRENGTH
FORMULA EXPRESSED AS FUNCTION OF INITIAL IMPERFECTIONS

Hirotaka ODA, Yuichi HASEGAWA and Tsutomu USAMI

This paper presents a detailed re-examination of the coupled local and overall buckling strength formula, which is based
on the Q-factor method, of a thin-walled column. For delicate comparison with experimental results, the strength formula
expressed as function of initial imperfections is developed. Using this formula which takes into account the difference of
initial imperfections in each specimen, experimental ultimate strengths are predicted. The results lead to the conclusion that
Q-factor method has good accuracy, indicating that the error of prediction is less than 10%.
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