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Behaviour of T-shaped steel reinforced concrete eccentric loaded columns

Zheng Yongqgian"?, Lai Pengsong', Zheng Lianqiong'
(1. Fujian Provincial Key Laboratory of Advanced Technology and Informationization in Civil Engineering, Fuzhou 350118, China;
2. College of Civil Engineering, Fuzhou University, Fuzhou 350116, China)

Abstract; Finite element models for analysing the behaviour of T-shaped steel reinforced concrete
eccentric loaded columns were established. The calculated results of the columns were validated by
the previous experimental results. Furthermore, the material stress status at different stages and the
effect of the relevant parameters on the mechanical behaviours of the columns were analysed. The re-
sults indicate that the T-shape steel reinforced concrete columns exhibit different performances at dif-
ferent load angles. The ultimate load bearing capacity at a load angle of 180° is higher than that of
other load angles. The parameters such as concrete compressive strength, section steel ratio, steel
reinforcement ratio, load eccentricity ratio and length to slenderness ratio exert significant influences
on the load-deformation curves of the columns. With the increase of the concrete strength, the
section steel ratio or the steel reinforcement ratio, the ultimate load bearing capacity and the stiffness
increase. With the increase of the load eccentricity, the ultimate load bearing capacity and the stiff-
ness decrease. With the increase of the length to slenderness ratio, the load bearing capacity has the
tendency of linear decreasing in general with the stiffness dropping obviously.

Keywords: T-shaped steel; steel reinforced concrete; eccentric loaded column; finite element

RURIRBE LA A R 2 IPERE 7 TR AR T IR RO LA T35 s g e . LATE X Y
AR AR Tz o AT SE AR, BOIREE A MR R T B P O T A

R H . 2017-06-14

FHETH . ERARBAIEETH (51678151) ;48 844 % A TR & R BRHIF L 05 H (JK2015029) ; #8444 H 28R 2%
FA4TH (2014J01171)

WMIRFEE . FBKFL(1979-) , 53 WAL N #0824 BFST 7 1) 41 2540 B B T



308 R TR B4l

158

PR E R R 1 B T AN DRI AR
R T T2 Be 40 80 A0 TR 58 48 1R B B 5 1 A 18 &R
Gio T T BV H R SR AR, KAz ) 5 H Al X
FRECEABIANTREE AR, PR BL A58 T I Be 44 78 4
TREE MR TR T2,

Nishimura % $E47 T 6 A T 1 Bl B9 B AN TR
e AR R AR, S RS HON il L
g, 45 R R W] M A R RE AR
FCRE T, Iz A 60 1 1) R0 S Ta] (1 W) S 4E 7, I 1)
KPR RE MBI PTE ARE S B, T2
S AT T 12 AR T A9 7R AN TR A A b
AT W 1m0 s i e, P TE AU AN 8T =
T RUF LAY S5 J5 N7 TR R R R, R
FECTHEAT T 24 AR Xt Bk T A9 110 780 A9 VR 358 Ak v
Ml g, FESHONBCNIE A | B4 e = Bl
fii % R LE BT LE, 25 T A R Sl R LR BRAEL Y
W, MEES EAER e AR T T
U LA 7R B4 TR B8 A 1 I R R 1 R
RO G AT T 12 A T 10 0 750 490 Y v A 1Y)
PR A G A 8l g0, 20 25 th T T JE Be AN A
VR BE AT AE Y AR RN AN BT DR S5 i SR Y 52
BORE SRRk, M EED T T 24 ARAE
KPR LA B AR VR e A A R ey 2k F 19k, Y
BCAUN AR 20 T BRI L Y e e dar T — 28
RUNI EE IR AR

AL UL F T JE T 4K Y 4 TR AT A A A H]
TR BB I 2 DL GE , AR WL 32 1 R Y
T & g BF 58 B 2 k=, bk, A SCR A
ABAQUS - 1404 T IR FLAN B AR BE 1
BRI SR A FROCRE Y IR As R
DIEAR IR0 245 S X bL , B0 iE A B e AR 7R (1) A &g
P FEMCEERE b 34T T R AE T S R B BOR
LN TR IFHEAT T 45 BB SO fr 1 -4
oA Rt By 52 e 3 At , S8 F LA R TR B+
S EE ORI IR | S B A e R |
MBS ATER R A, I 242
HRLE A BT TR R A

1 ARTER

K ABAQUS A FROGHPF#EAT 70 B, A% A1
R 1 B, H TR O 1 B X AR RO R —
AL, WA 2 Fros ., b T HEIEAE TR S RN A
iy A ORI | 25 B 1 TRRE -, 4 P i S 5

WP S

T HUE NS5 5 A R FH ABAQUS 42 43 ) 45
i) SEL SR PEASTAN | N7 — A8 G 2R 5 DL b A
PR FRIRE, TR BE LR BB VRS AR | A2 e
F1- AR R R Attard Fl Setunge[”] AL R
ik, HBUHASR FFC BT SAR BEAEL, A AT I 7 R
FH=HEFF 2050 T3D2 AL TRBE | W1 i A R
SHEYAATE C3D8R ARALL, B AN i 5 M A i
MR shell—to—solid coupling % 4% , 1R %t £ 5 Wi
PEIACR ] Tie #4852, T B4R A 7040 A5 45358 1%
AFRREE L, WIVESmARINE &AL 290 XY J7 [7)
R, IR LR A= i Z 160 #%

AY Rt

2 e
X
- g =
- N S 1]
E JL#%
Q [e]

E1 THRENENERETEHE
Fig.1 T-shaped steel reinforced concrete section
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Fig.3 Comparison between the calculation results and the experimental results of I-shaped steel reinforced concrete member
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Fig4 Comparison between hysteresis skeleton curves and the experimental results of T-shaped steel reinforced concrete member
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Fig.6 The concrete longitudinal stress at different times
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