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Abstract Recently, bridge structures has progressed the researches about seismic performance by occurrence of
earthquake increased compared with the past. In the substructure of bridge, confining transverse reinforcement
has arranged in plastic hinge region to resist the lateral load which increased the lateral confining effect.
Columns are increased the seismic performance through secure of the stiffness and ductility The design
specification for arrangement of confining transverse reinforcement same specification of domestic and
international that suggested to solid reinforced concrete column(RC). This design specification have limits for
Internally Confined Hollow RC(ICH RC) column because of different the component and performance
characteristics of column. In this paper suggested the modified equation for economics and rational design
through investigation of displacement ductility when applied the existing specification at the steel composite
hollow RC column.
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[Table 1] Common section properties(unit : N,mm)

Spec. Dimension
Diameter 2,500.0
Thickness of cover concrete 60.0
longitudinal rebar ratio 0.011
min. transverse rebar ratio 0.0072
slenderness ratio 23.0
strength of concrete 21
yield strength of rebar 350
yield strength of internal tube 235
Elastic modulus of steel 210,000
Elastic modulus of rebar 200,000
Elastic modulus of concrete 26,115
[Table 2] Section properties(unit : N,mm)
Hollow ratio Diameter (?f Thichess of
hollow section internal tube
0.0 - -
0.2 473.2 1.4
0.4 952.0 2.7
0.5 1183.2 34
0.6 1419.8 4.1
0.7 1656.6 4.7
0.8 1892.0 6.0
0.9 2113.6 14.2
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[Fig. 2] Ductility of displacement by hollow ratio
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2.2 —TU}; LAY H| AME HSI BN [Table 5] Properties of analysis models by diameter
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[Table 31 Nonlinear material model of confined concrete D3500 | 0.0~0.9 0.011 0.0072 23
by hollow ratio
Strain at Peak Axial Ultimate 15 — —— .
peak stress Stress(MPa) Strain 14 i
0.0 0.0055 28.3428 0.0239 E 134 1
£
0.2 0.0055 28.3544 0.0239 g 2 ]
0.4 0.0055 283652 0.0239 5" ]
£ 1.0 4
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b —¥—D2500
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[Fig. 4] Ratio of displacement ductility by diameter
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[Table 6] Confining transverse reinforcement by modified ke s & Uetdle AoE dddr.
equation
Transv | Reduct | radius . thickness [Table 8] Reduction ratio of modified models contrast the
erse ion of rat‘1o of of existing specification
rebar coeffic | curvat radius of internal
ratio ient ure curvature tube Comparison
0.0 | 0.007 - 625.0 - - Transverse rebar thickness of internal
0.2 | 0.007 0.981 630.9 0.990 1.4 ratio tube
04| 0006 | 0921 | 650.8 0.960 2.6 0.0 0.0% -
0.5 | 0006 | 0.878 | 666.6 0.937 3.2 0.2 2.8% 0.0%
0.6 | 0.005 0.825 687.6 0.908 3.7 0.4 8.3% 3.7%
0.7 | 0.005 0.765 713.9 0.875 42 0.5 12.5% 5.9%
0.8 | 0.005 0.697 747.7 0.835 4.5 0.6 18.1% 9.8%
0.9 | 0.004 0.624 789.7 0.791 4.8 0.7 23.6% 10.6%
0.8 30.6% 16.7%
0.9 38.9% 21.3%
[Table 7] Confining transverse reinforcement by existing
specification
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[Table 9] Properties of analysis models by variable 00 02 04 06 08 1.0
Hollow Ratio
transverse rebar thickness of [Fig. 10] Change the displacement ductility by concrete
ratio internal tube strength
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Diameter D2500 0.0072 ~0.00449 14~48 104 @ o e & u U U C
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044 4
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Hollow Ratio
30MPa 0.0102 ~0.00645 1.8~5.8 .
[Fig. 11] Change the displacement ductility by strength of
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