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Nonlinear Finite Element Analysis of Composite Girder with
Concrete Infilled Tube
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ABSTRACT

Prestressed composite girder bridges with concrete infilled steel tube at negative flexural
moment region takes the advantages of enhancing local buckling and flexural resistances
resulting from the lateral confining effect of concrete due to the interactive reaction in the
interface layer of steel tube and concrete. The interface behavior in concrete infilled tube of the
test composite girder is analyzed by 8-node zero thickness interface finite element combined
with 3-D. elastoplastic concrete constitutive model and 3-D. elastoplastic Mindlin shell element.
The interface effects between infillled concrete and steel tube are investigated through the
comparision of the experimental and numerical results.

1AM B
2 dFdAME E2aHEY A, PS ZAE 4% A9 FTadE 4 Zoe 2 zEPd2E
2E §A ¥ 3 (Prestressed Composite Girder Bridges with Concrete Infilled Steel Tubes ; ©]3t

PCFT #4381 )9 FEHE 7] 3 AT dig 29242 ABVRLE ITF HHE f¥8
A

&
HME Tl ASTEALS Hqsdch REAEE ¥ PCFT AP Te o5 2o 2agEg 3
At & 4HEg Easert XHsln, E3YE vtgdde AFLHSE FAAAY] HAEA uvgdd
ZAESY BE F AR ZdA ZY2EH2EE =] PRI, YR & g&5Her
d s 7&191 A2& BA, 2 F&02 A% FTAYEY F&E & Wgo] Friste

$ 29
CFT #4829 392247 sle 2202s ¢4ASE 2an 23Je Ao

Ak P
dAsts TR ddFe] A G TS doh 27] FFAEHANE A" €Ho] TAHA
R GAE FAAFTE Eoly &5 It wet AR =g EaES FEY AH
of €yl ¢Asy F2AoE BEYAT FAATO TAYY A¥YE T PCFT $43ue ¥

» B4, AT £} B
239, (F)AFAAYY 23

+xx 34, SKAY, T

erx 59, AFUGE EZFY FuS

*

*

386 A=



AfE BRAR, ARLAS §7o] BE WAY $RRANNE Foe] PCFT §4¥EY 8 A%
& dadn, 4AA9 AR A9AHE W2 AEAG,

)
—
>
o o
2

|= 7ol 3.6mo)x, AF E3FYE B}‘L L AR Z9Xo AddAAZ FA4H
249" Zoeoz FAEYG ZIJE vldHge 700 mmS E3 100 mem FAES

£orr o m—j
g
fu
AcH

s

3

Yo

i e

EZ
ZAXE 50mme Z3 14mm-4 FAE JHAY % ZHE 0165.2mme A H
Ag 7HA APA e 4AE Fig. 18 20

N
-

o N 4 g

[=2]

e T
s
L]y
L 1800 | 1800 |
/—> STUD #19 /—>010 RE~BAR
50 Z Z
100 7
100 U B e T e N e R
0
100 32 ,_I' 5 7 ~ ~ ~ v - ==
100 ] 78 L Qe | . . N . . . . F
100 o=t~ ——=— o S Sy g Sy gy T
100
50
STUD 4@420 RE-BAR 4@400

Fig. 1 Detail of specimen {Unit : mm)
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Table 1 Properties of concrete and steel (Unit : MPa)

7z A @_ELE] E
Agn f, fu E, v NgH 1. fi E, v
55400-10mm 313 469 [193,100{ 0.30 | vlg9#E38E | 280 28 123100| 0.19
SS5400-14mm 308 465 [196,200{ 0.30 ZAE3HYE 33.3 3.2 21,200 | 0.19
SPPH 42-6.8mm 358 415 1175,300| 0.30 - - ~ - -
SD35-D10 364 539 {197,700 - - - - - -
SWPC 7B 1,721 1,923 202,400 - - - - - -
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Fig. 2 3-D. Finite Element Discretization "Fig. 3 8-node zero thickness interface element
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Table 3 Parameters of constitutive model (Unit : MPa)

¢max ¢res bmax kmax n G]I Gf’I{ G}]l{ ]P
Interface (MPa) | (MPa) | (MPa™) | N/mm) | (N/mm) | (N/mm) | (MPa)
070 | 057 0.10 0.03 6.50 0.20 032 1000 | 025
. . ~ . 5 : - -
Concrete fe fi i v
28 | 28 | 23100 019 - Z N N -
i, | & v - - - - - -
Steel Y =
ce 313 |193.100]  0.30 . — . - - .
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Fig.4 Load-deflection curves Fig.5 Load-lateral strain of steel tube Fig.6 Load-Displacement of steel cap
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