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Bearing capacity of concrete-filled double-skin steel-tube stub column

ZHAQO Jun-hai, MENG Xiao-jian, LIU Jian-jun, CAO Wen-tao
(School of Civil Engineering, Chang’an University, Xi'an 710061, Shaanxi, China)

Abstract: Based on the unified limit solutions of thin-walled cylinder, the ultimate load calculation
formula of concrete-filled double-skin steel-tube stub column under axial loads was derived by
considering the internal and external thin-walled steel-tube effect. The results of this calculation
formula were compared with the ones of experiment. The influences of steel-tube’s parameters,
such as the ratio of diameter to thickness, the strength ratio of tension to compression and the
intermediate principal stress, on the loading capacity of concrete column, were analyzed. The
results show that; the presented formula has a little error compared with the experiment; the
ultimate load decreases with the increase of the ratio of diameter to thickness and the strength
ratio of tension to compression, increases with the increase of the intermediate principal stress.
3 tabs, 5 figs, 9 refs.
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%% | D./mm |t./mm| D;/mm | t;/mm | MPa | MPa | MPa | MPa | MPa| b5=0.0 b=0.5 b=1.0 % % %
1 749. 07 1787.34 1813.44

CC2a 180 3 48 3 31.96(275.9(369.1]1790(1 613 (1927.43) | (1 965.84) | (1 989, 93) 9.81 9.8 0.1
1749, 07 1787.34 1813.44
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1 372.96 1381.12 1 383.59
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RAEE =1.5.a= 0.8 0, AXHEH No/kN N'w /KN B2 /Y%
5=10.0 b=0.2 b=10.4 6=10.6 6=0.8 b=1.0 (6=1.0
Al-1 274.309 274. 429 274,529 274.614 274. 688 274,753 283 2.914
Al-2 262. 160 262. 266 262. 355 262. 431 262. 496 262, 554 285 7.875
A2-1 322. 901 323,071 323.214 323.336 323. 442 323.533 348 7.030
Az-2 319. 811 319,971 320.106 320. 221 320.321 320. 408 348 7.928
A3-1 362. 046 362. 259 362.436 362. 584 362. 712 362. 822 395 8.146
A3-2 363. 370 363,577 363.748 363. 893 364. 016 364.122 395 7.817
Bi-1 322.925 323.101 323.249 323.377 323. 487 323. 583 330 1. 944
Bl1-2 313. 960 314.119 314,253 314. 368 314, 467 314. 554 335 6. 103
B2-1 361. 850 362. 080 362. 273 362.438 362. 581 362. 706 386 6.034
B2-2 366. 601 366. 840 367. 041 367.213 367. 362 367. 492 395 6. 964
C11 353. 200 353. 394 353. 558 353. 698 353. 819 353.925 378 6. 369
C1-2 349. 032 349. 224 349. 387 349. 526 349, 647 349. 753 385 9.155
C2-1 388. 782 389. 028 389. 234 389.410 389. 562 389, 694 432 9.793
C2-2 382,245 382.471 382. 661 382. 823 382. 963 383. 085 408 6.106
DI-1 291, 639 291. 685 291. 724 291,757 291. 786 291,811 283 3.113
D2-1 262.133 262. 167 262.196 262. 220 262. 241 282. 260 299 5.598
D3-1 329,689 329. 755 329. 811 329. 859 329. 901 329. 937 357 7.580
D4-1 358. 846 358, 937 359. 015 359. 081 359.139 359. 190 380 5.476
D5-1 404. 965 405. 085 405. 188 405. 275 405. 352 405. 419 443 8.483
D6-1 590. 714 591.018 591. 269 591. 480 591. 660 591. 815 644 8.103
El-1 326. 063 326. 264 326. 431 326.573 326. 696 326. 802 357 8.458
E2-1 437,317 437. 601 437. 839 438,042 438.217 438. 369 477 8.098
E3-1 378.036 378, 220 378.372 378.502 378, 614 378.711 417 9.182
E4-1 587. 291 587,677 587.999 588. 275 588. 513 588. 721 598 1.551 =
E5-1 520. 366 520. 632 520. 854 521.043 521, 206 521. 348 551 5. 381
E6-1 481. 630 481. 872 482,077 482.252 482.403 482,536 524 7.912
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