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Research on design and calculated methods of concrete filled steel tube
columnswith nital stressunder axial loads

CHEN Bao - chun, HUANG Fu - yun
(College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350002, China)

Abstract: Applying finite elanent method, the elastic ultimate load and plastic or stability ultmate
load corregponding o the allovable stressmethod and ultimate state method of concrete filled steel tube
(CFST) columnswith initial stress under axial loads are calculated and analyzed Resaults indicate that
it is mpossible for the steel and concrete stresses reaching their allovable stress smultaneousdly in gen-
erally, but the stressof steel ismore feasible for the checking stress than the concrete’ s for the auited
match of CFST. It can be regarded as the elastic ultmate load when the moment of the steel tube is
yielded The allowvable stressmethod for calculating elastic ultmate load of members and structures of
CFST isirrational in practice engineering The presence of initial stress drops the elastic ultmate load
more distinct than the strength and the ultimate load - carrying cgpacity The ratio of elastic ultmate
load to plastic ultimate load is decreased with the increasing of initial stressdegree (I9D) and allova-
ble stressmethod is conservative A s o the CFST arch bridgewith large ID, the ultmate state meth-
od is auited  use in practical engineering

Keywords: concrete filled steel tube initial stress slendemess ratio; ultimate load-carrying capaci-

ty; allowvable stress
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Tab. 1 Theradio of elastic ultimate load and plastic or stability ultmate load

A B=00 B=012 PB=024 PB=036 P=048 P=060 P=072 P=084 P=09

12 Q 767 Q 749 Q 713 0 688 Q 668 Q 643 Q 558 Q 456 0 432

24 Q 776 Q 750 Q 712 Q 685 Q 660 Q 640 Q 544 Q 441 Q 413

36 Q 784 Q 759 Q 711 Q0 684 Q 662 Q 631 Q 530 Q 420 0 381

48 Q 809 Q 770 Q 734 Q 702 Q 684 Q 656 Q 526 Q 410 -

60 Q 826 Q 776 Q 746 Q 719 Q 702 Q 675 Q 525 Q 386 -

72 Q 848 0 788 Q 764 Q 745 Q 727 Q 692 Q 521 - -

84 Q 861 Q 810 Q 785 Q 764 Q 749 Q 695 Q 520 - -

96 Q 862 Q 817 Q 796 Q 778 Q 755 Q 693 Q 500 - -
108 Q 862 Q 820 Q 812 Q 797 Q 756 Q 602 - - -
120 Q 864 Q 821 Q 818 Q 803 Q 761 Q 597 - - -
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