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AN ANALYTICAL STUDY ON THE OPTIMUM HEIGHT OF FILLED-IN CONCRETE AND
DUCTILITY OF STEEL OCTAGONAL SECTION COLUMN
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Steel bridge piers are usually of circular or rectangular cross-sections.

However, piers of

octagonal cross-section give smaller width-thickness ratios as compared to the other two types.
Since available literatures on the strength and ductility of octagonal columns are limited, the
present study aims to investigate their strength and ductility.

In this study, the influence of parameters such as the width-thickness ratio, slenderness ra-
tio, slenderness ratio of stiffener and height of filled-in concrete are investigated by numerical

analysis.
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Fig. 1 Side View of Analytical Model
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Fig. 2 Cross-section of Analytical Model
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Table 1 Parameters of Analyzed Columns

Cross—Section Stiffened Octagon
Steel SM490, ' = 206GPa, 0, = 314MPa
Ock = 15.7,19.6,23.5,27.4MPa
Concrete "
eue=1.1%
R 0.3, 0.4, 0.5
Py 0.25, 05
v/ > 1.0
a=lg/b 1.0
l./h 0.1 ~05
Ae 0.2, 0.22, 0.25, 0.3
P/ P, 0.2
v =Relative Flexural Rigidity
" =Optimum Value of Relative Flexural Rigidity
l. =Length of Filled-in concrete
e = Ultimate Strain of Filled-in Concrete
P/ P, =Axial Force Ratio

Fig. 3 Failure Strain of Stiffend Plate
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Fig. 4 Effective Failure Length(Fig. 2 £88)
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Fig. 7 Equivalent Section Concept
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Table 2 Optimum Height of Filled-in Concrete and
Corresponding Ductility
(A X [ R | 6u/6y |
0.30 | 0.15 | 12.7
0.40 | 0.20 { 13.8
0.50 | 0.20 | 13.3
0.30 { 0.18 | 11.0
0401 023 | 12.1
0.50 | 0.25 | 10.9
0.30 | 0.25 | 8.4
0.40 1 0.30 | 9.3
0.50 { 030 ] 94
030 | 0.25 | 5.8
040 | 030 | 74
0.50 | 0.30 | 6.8
0.30 | 033 | 6.7
040 1040 | 7.6
0.50 | 0.36 | 8.0
0301033154
0.40 | 0.38 | 6.5
0.50 | 0.40 | 6.8
0.30 | 0.35 | 6.6
040 | 0.40 | 7.8
0.50 | 0.40 | 8.1
030 | 035 | 5.2
0.40 | 0.40 | 6.6
0.50 | 0.40 | 7.0
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