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Nonlinear Finite Element Analysisfor Flexure-Shear Behavior of
ConcreteFilled Steed Tubular Column

Kenji Yonezawa Kazuhiro Naganuma
Hiroaki Eto

Abstract

This paper proposes anumerical method by FEM that can accurately simulate the hysteretic characteristic of
concrete filled steel tubular columns (CFT) under seismic loading. In thisinvestigation, a square steel tube is
represented by plane stress elements and the concrete in fill is represented by devised elements that can consider
the confined effects of the steel tube in thickness direction. A congtitutive law is devised for the steel material that
considers the descending curve dueto local buckling. FEM analyses are performed under cyclic loading for three
existing test specimens with various concrete strengths and steel tube thickness to investigate the analytical
method and discussiits applicability in compared with test results.
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Configuration of Specimens
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Finite Element Meshes

gogoboboooobooobbooobbooooboag
0+ 174000 + 1/2000 + 1/1500 + 171000 0000+ 1/
5000000+ 1/330+ /25000000000

g3.00000

0000000000000 0OO0OO0"FINAL"-D000
ao
3.1 ooooao
Fig.20000000O0ODOO0OD0OOO0OOO0ODOOO0ODOO
gogoboboooobooobbooobboooobobag
oooooooooooooooooooooooo
gboobooooobobooooooboboboooboo
gogoboboooobooobbooobboooobobag
gogoboboooobooobbooobboooobobag
goooboo
Table 300 00000000000 OODOOODOO
gogoboboooobooobbooobboooobobag
gbooobooobooobooobooboboa
SReAdCU O 0000000 O0bOO0ObOobOoOobooobogon
gboobooooobobooooooboboboooboo
gcCAsEl0odbooboooouonboobo
3.2 oooooooon
gbooooooobooboboboboooooobogn
gbobobobooooobocrTOODOOOOOO
gogoboboooobooobbooobboooobobag
gbobobobooooorRcObDbobobOobobooOoo
O00000OO0OO0oOoOoOooOooOoOosOcFTCbOOoboboo

1 yARER
syhRE—

1 mnzs s

x 7 A ZE L
S xh\El—

miaR5 TEs

32

AY

goo0ooo0o0oO0o00ooO0O0ooOoOooO0oOoooOoooboo

Table 1 OD0ODOOO

Properties of Specimens
SR6AA4C | SR6CAC | SRGAIC
210 mmx 210 mm
9 mm 6 mm
23.3 35.0 23.3
40 N/mm"2 90 N/mm"2
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Table 2 OO OOOO
Properties of Materials
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38.0 31900 536 209900
38.4 32500 540 209900
86.0 36000 536 209900

SR6A4C
SR6C4C
SR6A9C
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Parameters of Analysis
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Stress-Strain Relationships of Concrete
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Fig.4 0O0OO0OOOCOODOOOO
Stress-Strain Relationships of Steel Tubular Column
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Table 4 OODOOOCOOCOOOOOOO%,N/mm?0
Factors of Descending Branch in Compression

€ y € SB € ST o ST
SR6A4C| 0.268 | 0.852 [ 2.572 | 496
SR6C4C| 0.268 | 0.389 [ 1.495| 415
SR6A9C| 0.257 ] 0.810 [ 2.453 | 496
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Bending Moment(M)-Deformation Angle(R) Relationships
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Comparison of Equivalent Viscous Damping

gboboboobooboobobobobooooon
gogobobooobboooboboobobbooobo
gogobobooobboooboboobobbooobo
gbobooooboobobobooooon

ooonoao

gboooooooborrMOOOOODOCHDOOOOO
ooooooooooooooooooooooon
oo

gboooooooooboobobob

gocrTOOOOO0OOOOOODOODOODODRCOODO
gboooooooboboooobooboboobooon
gboboobocrioboboobooboobob
boboboboboobouobouobouobdbMenegotto-
PintoOODOOOOODOOODOOODOOOOODO
gbooooooobobooooboobobooobooob
ogpooo
goooooooboboooobobuobouooooo
ooooooooooooooooooooooon
CFTODOODOOOOOOODOODOODOODOOOOO
oo

gboooboo

HOOO0O0D0O0O0O00DOoOO00DOoOOoOoboOoooooDo
O0000(CFT-9016) 0000000 0O0DODOOO
gogbboobboooboobbuooobooon

36

0O0C-10000 U pp-1023-1038,1996.9

2)0000,0000000000O00O00000000
g g4r400
pp.163-170,1995.8

3)0000,0000000000000000O00™
goobobooboooobobuobobouoobo
00000000ooOdDasstdpp.109-116,1996.7

4)OOoOoO,0000oooOooooooooooooOO
OooUooUooUopooooooOoooouoodg
000000000000 000D0OO52400 pp-119-
124,1999.10

5)000000,00000000000000000
oooUooo0ooUooOoooUooUooooooodg
000000000 pp.-133-136,1995.30

6) 000000000000 DOO0bOO0bOOoOooOoogn
O00O0OC0O0OQ0OO0OO0OC0ODOCODOONo0.3810210 1981.2

7)Ciampi, V., et al.: Analytical Model for Concrete
Anchorages of Reinforcing Bars Under Generalized
Excitations, Report No.UCB/EERC-82/23, Univ. of
California, Barkeley, Nov., 1982.

8§) 00000000000 oooooooooog
doooo(Er-18)0ooogoooooooogoog
gooboboooobuouoooboooobo
pp.919-920,1997.9

9000000000000 ODoOooOoooooog
goobobooboooobobuobobouoobo
0ad,No3, pp.817-822,1998



