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Revaluation of Nominal Flexural Strength of Composite Girders

in Positive Bending Region

Youn, Seok Goo"*

U Associate Professor, Department of Civil Engineering, Seoul National University of Science & Technology, Seoul, 136-702, Korea

ABSTRACT : This paper presents a research work for the evaluation of the nominal flexural strength of composite girders in positive bending

region. Current predicting equations for the nominal flexural strength of composite girders in the 2012 version of the Korea Bridge Design

Codes based on Limit State Design Method are able to apply for the composite girders with conventional structural steels. For applying

composite girders with high yield strength steels of HSBR00 as well as HSB60O, there is a need for improving the current predicting equations.

In order to investigate the nominal flexural strength of composite girders, previous research works are carefully reviewed and parametric study

using a moment-curvature analysis program is conducted to evaluate the ultimate moment capacity and the ductility of a wide range of

composite girders. Based on the results of the parametric study, less conservative nominal flexural strength design equations are proposed for

conventional composite girders. In addition, new design equations for predicting the nominal flexural strength of composite girders with HSB60O

and HSB8OO high-performance steels are provided.

KEYWORDS : bridges, composite girder, flexural strength, ductility, high-performance steel, HSB steel
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Fig. 1 Stress and strain distribution of steel and concrete composite section
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Fig. 2 Normalized moment capacity A,/M, versus

ductility parameter D,/D
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Table 1. Material properties
SM400 SM490 SM520
Modulus of elasticity | 205 GPa 205 GPa 205 GPa

Strain-hardening | ) o0 175, | 4,500 120 | 4,500 MPa

modulus
Yield strength 240 MPa | 320 MPa 360 MPa
Tensile strength 400 MPa | 490 MPa 520 MPa
Yield strain 0.00117 | 0.00156 | 0.00175
(mm/mm)
Strain at
strain-hardening 0.016 0.02 0.015
(mm/mm)
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Table 2. Parameter ranges for strain compatibility analysis

P Min. Max. Increment
arameter
(mm) (mm) (mm)
Slab width 1500 3500 250
Slab thickness 200 300 10
Top flange
width 200 600 100
Top flange
thickness 15 40 5
Web thickness 10 24 2
Web height 500 2500 250
Bottom flange
width 300 750 10
Bottom flange
thickness 15 60 5
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Table 3. M,/M,=1 at D,/D, and D

SM400 SM490 SM520
D,/D, 0.12 0.1 0.12
D 0.12D, 0.10D, 0.12D,
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Fig. 20 Revaluation of safety factor for non-ductile
composite girders with conventional steel
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Table 6. Material properties of HSB steel

HSB600 HSB800
Modulus of elasticity 205 GPa 205 GPa
Strain-hardening modulus 4,455 MPa | 3,222 MPa
Yield strength 450 MPa 690 MPa
Tensile strength 600 MPa 800 MPa
Yield strain 0.002195 0.003366
Strain at strain-hardening 0.002195 0.003366
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Fig. 23 Curve fit of non-ductile composite girders with
HSB600 steel
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Fig. 24 Curve fit of non-ductile composite girders with
HSB80O steel
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Fig. 25 Safety factor for non-ductile composite girders
with HSB60O0 steel
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Fig. 26 Safety factor for non-ductile composite girders
with HSB80O steel
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Fig. 27 95% Lower regression curve for normalized
moment capacity M,/ M, of composite girder with
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with conventional steel
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