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ABSTRACT

Prestressed composite girder with concrete infilled steel tubes(PSC-CFT girder) is new type of bridge girder which
enhances the resisting capacities due to the double composite action of PSC composite girder and concrete infilled
tube. The flexural behaviors of PSC-CFT girder in the negative moment regions are investigated based on the
experimental observations recently performed on two of 3.6m long specimens. The mechanical and structural
roles and failure mechanism of the composite action are discussed through comparing the test results with
those numerically predicted by the three methods of one and three-dimensional nonlinear finite element

analysis, and section analysis method.
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Fig. 3 Schematic description of specimen B

Table 1 Design of mix proportion(w/c=0.42 %)

Fine Coarse

. Cement | Water Slump
Specimen 3 3 aggregate aggregate
(N/m?) | N/m”) (N/m) (N/md) (mm)
Concrete | ya7q | 1966 7290 8450 150
slab
Concrete
filled tube 4920 2075 7070 8190 200
Table 2 Mechanical properties of concrete
Age |Compressive| Tensile |Modulus of
TYD?S of at test strength strength elasticity
SPECHNEN | (4ays) | £ (MPa) | f, (MPa) | E, (MPa)
Slab 30 28.0 2.8 93,100
concrete
Concrete
filled tube 50 333 32 21,200
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Table 3 Mechanical properties of steel

Yield Tensile | Modulus of | Yield

Specimen stress strength elasticity ratio

f, MPa) | f, (MPa) | E, (MPa) (%)

Qom0 | a3 469 193,100 | €67

a1 ] 308 465 196200 | 663

o o 358 415 175300 | 8.9

SD35-D10 364 539 197,700 | 676

S\ggirﬁs 1721 1923 202400 | 895
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Fig. 10 Modeiing for 3-D. FEM

Fig. 11 Lateral-distortional buckling observed of
specimen B-1
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Table 4 Test results of specimen B

Specimen | £, (N) | £ (kN) | ¢(mm) | 4 (mm) | §, (mm)
Spgﬁlem 775 | 1012 | 056 | -148 | -807
Sp%cir;en 773 1,001 0.55 -16.2 -75.4

Py :Yield load, 5?/ . Displacement under yield load
F, : Ultimate load, d, : Displacement under ultimate load
(5c . Deflection due to prestressing force

Table 5 Uitimate loads of specimen B

S : ‘Pu e Pus Pu 1 Pul} E‘ bl P“ ! ng
PECIER | e\ | (kN) | N | N) | By, | B | P
Specimen | o1 092 | 110 | 1.08
Soec 928 | 1,116 | 1,095
p‘gﬁr;e“ 1,001 093 | 1.11 | 1.09
e . Experiment, 1:1-D. FEM

s : Section analysis, 3:3-D. FEM

Table 6 Effects of concrete infilled steel tube

Sectional analysis 1-D. FEM 3-D. FEM
P, (kN) 928 1,116 1,095
Pt 656 787 790
PP 141 142 1.39

P, : concrete filled steel tube, 2 : only steel tube
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