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Fig. 1 Cross-section of short solid

composite columns
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Tab.1 Design parameters of short solid composite

column specimens
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Fig. 2 Measuring points arrangement and test set-up

of short solid composite columns
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Fig.3 Load-axial strain curves of short solid composite

columns



614 A # ¥ I X

¥ ¥ #H % 55 %

B E 5 F L PT-40-2 3 fF . ZMS-40-4 3K 14
P18 i 230l 1) 17 A Y R R AR b G T Al e A R
MR FEAR 292 1. 19, K3 7 HAE 2928 1. 08. Hi itk
AT UL 33 5 o e J2 TR 6 - b Rl o S0 4 A A b
JE PR RE B 52 ) O A8 KL | 18 ZMS-40-4 4 1 Fl
ZMS-20-4 3044 19 £ 430l ) 12 28 ity £ % B AT DA
B ERZEMEAR 2R X T, = F
NS N s e N E R N B 1 S Al = A [ SIS
1,41, R U2 R 1. 15.

2 AR B

2.1 ST RSO I

9T B R, R 7R IR %+ R M4y FRP fi
JE % FRP 4 M 69 FRP 4, & 4 &8
Z PR RE 22 57 AT 2006 AN TEE L PR X T A SO Y
(520020 B R, 2 FRP 45 4k 1] A& 2% 7 1
B e FRP 4 AR [] 52 $i7 1) 48 s b L, 2R
495 S 5E T shelldl L4l FRP 4, 8 o 5 & H
A KEYOPT (1) =1 2 S B ] 32 $i7.

K ANSYS B g SR BE 1% 8 7 5 5K
TR FRIT solid65 SR BLHITREE 1 , 3 m TR 5 + N7 1%
SR R 2 4P AR 1) SR AR AR R (MISO) fi
AR EE b RHE M AR LK 0. 2. % TR BE
AR K R OR R NIAE R FRP 29 IR & +
TC A B 1sf 1) 7 -y A e ZR A AU

REE+ % F William-Warnke H 5 00 35 1
T}, 5K TF 255 0 57 ) %3 R AR 0.5, 1 & 2445 1Y
B 33 2B 0. 9. & PAIIR#E 1 A9 FE R D g L BP
BB R EE T PR SR ) — 1.

FIHH 8 7 s SR BATT solid45 B P AN 4
8 B0 A8 S 25 1o [ 1k Rk S 7 - 17 A O 2R SR FH 2
RGP by 56 R0 AR Sk O ANSYS #4F
HR I R M A5 ) i A6 S R (BISOD B A 8945 4 %t
J& L FHrPE RS FR R 0. 3.
2.2 AiRROCkIR

IR . S0 4G A Th FRP 45 VIR
BE+ N Z SRR AR S B R A R R B
BH 0 0 R, TR U AR SC 220 3 bt L 22 ] 1Y
AR A o B3 T AR B 2 ) AR T B g
ANSYS #fF 38 1 GLUE 44 DA K B #6  )2
IREE TR AP R TR T FRP 4 8 1k 1Y #5245 o 52 Bl ax
— . ANSYS F BRITAE R /A% Sl 43 an 181 4 B .

AR B SO H A R SR R, A

IR AR Y v SR ] — i Tt [ 5 s 249 A — i It 1
ot e 7 2B 24 Ry X

Ca) AT P50 A ) 23

(b) % 4 19 & 4] 43
B4 ANSYS H IR CH A F % X 2
Fig. 4 Meshing of ANSYS finite element model
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Fig. 5 Comparison of load-axial strain curves of short solid composite columns
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Tab. 2 The comparison of experimental and calculated values for ultimate capacity and axial ultimate strain
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Fig. 6 Load-axial strain curves of all specimens
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Experiment and finite element analyses for axial compression behavior
of FRP-concrete-steel short composite columns

REN Hui-tao™, GUO Xing, WANG Su-yan

( State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: In order to study the axial compression behavior of FRP-concrete-steel short composite
columns, the axial compression experiments on 3 short solid composite columns are conducted. By
using nonlinear finite element analysis software ANSYS, the numerical simulation is carried out on
short solid composite columns under proper selection of unit types and the constitutive relations of
materials. The comparison between the simulation results and the tests results verifies that the
proposed nonlinear finite element analysis model can simulate the stress procedure of the short solid
composite columns. On the basis of the established finite element models, sensitivity of parameters is
analyzed to discuss the influences of the thickness of FRP tube, the strength and thickness of steel
tube and the strength of core concrete on axial compression behavior of short solid composite columns.
The simulation results show that the thickness of FRP tube has significant impact on the axial
compression behavior of short solid composite columns. The strength and thickness of steel tube show
similar influence rule, they both have no effect on the slope of the second linear phase. The initial
stiffness of short solid composite column is slightly affected by the thickness of steel tube. The change

of the strength of core concrete has great influence on the ultimate capacity.

Key words: FRP tube; short composite column; axial compression behavior; nonlinear finite element



