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Evaluation of Flexural Strength of Hybrid Girder composed of HSB800
and HSB600 Steel
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Abstract - In this paper, flexural resistance of hybrid girder under uniform bending moment was evaluated, which is composed
of HSB800 and HSB600 steel for the flange and web, respectively. Doubly-symmetric and monosymmetric sections with
noncompact or compact flange and slender, noncompact or compact web were considered. Nonlinear analyses with 3-dim. shell
element model were performed to determine the ‘flexural resistance of section’ and the ‘lateral torsional buckling strength’ by
taking initial imperfection and residual stress into account. The numerical results were compared with the AASHTO LRFD and
Eurocode 3 specifications and also the applicability of AASHTO LRFD appendix A6 was examined for the sections with
noncompact and compact web.
Keywords - HSB800 and HSB600 steel, Hybrid girder, Flexural resistance, Doubly- and monosymmetric section, AASHTO
LRFD, Eurocode 3
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Fig. 1. Flexural resistance according to section class in Eurocode 3
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Fig. 2. Configuration of numerical model
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Fig. 3. Initial imperfection model

Table 1. Boundary conditions

Location Dx Dy Dz
Point A Fix Fix Fix
Point B Fix Fix -
Line-W Fix - -
Line-LF - Fix -
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Fig. 4. Residual stress model
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HSB800 % HSB600 7RIS 24
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Fig. 5. Idealized stress-strain curves
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Fig. 6. Example of numerical model at ultimate condition
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Table 2. Material properties used in the analysis

HSB600 HSB800
Stress(MPa) Strain Stress(MPa) Strain
450 0.00220 690 0.00337
560 0.02 780 0.02
600 0.05 800 0.05
580 0.08 780 0.08
460 0.15 650 0.15
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Table 3. Dimension of girders considered in this study

ok
o
R
AN
o
oty
5)e

AASHTO LRFD Eurocode 3 Class
Symmetry | Sec. TDV Comp-Flg| Tens-Flg Web - 7 PE S
Y ' (g Xtg) | (b Xtp) | (DXt | X, | A, | L1, y » . Web | Flg ec.
(mm) | (mm) | (mm) class
NFSW 500%28 500x28 | 2000x19 | 8.9 105 1.0 94.1 2064 8031 4 4 4
Doubly-Sym.| NFNW 500%28 500x28 | 2000%25 | 8.9 80 1.0 86.7 1970 7663 3 4 4
A=Ay CFNW | 500x40 | 500x40 | 2000x25 | 6.3 80 1.0 96.4 2090 | 8131 3 3 3
CFCW | 500x40 | 500x40 | 2000x32 | 6.3 63 1.0 89.8 2009 | 7816 3 3 3
Mono-Sym. NFSW 400%22 600x22 | 2000%x20 | 9.1 107 | 0.3 91.1 1479 5752 4 4 4
A, <A NFNW 400%x27 600x27 | 2000x23 | 7.4 93 0.3 93.0 1499 5831 4 3 4
(bﬂ b f; CFNW | 400x32 | 600x32 | 2000x26 | 6.3 83 0.3 94.5 1513 | 5887 3 3 3
Je O CFCW | 400x45 | 600x32 | 2000x32 | 4.4 | 63 0.3 90.1 1574 | 6123 3 2 23)
Mono-Sym. NFSW 600%33 400%33 | 2000x17 | 9.1 106 | 3.4 107.3 2662 10357 4 4 4
A, > A NFNW 600%33 400%33 | 2000x23 | 9.1 80 34 98.9 2565 9980 3 4 4
(bﬂ < f; CFNW | 600x48 | 400x48 | 2000x20 | 6.3 89 | 3.4 | 1129 | 2719 | 10577 3 3 3
Je U CFCW | 600x48 | 400x48 | 2000x30 | 6.3 61 34 | 102.0 | 2603 | 10125 1 3 3
Mono-Sym. NFSW | 500x28 | 500x35 | 200020 | 89 | 105 | 0.8 95.9 2031 7902 4 4 4
A, < A, NENW | 500x28 | 500x35 | 2000x24 | 8.9 | 87 | 0.8 91.0 1968 | 7658 4 4 4
t l<t ) CFENW | 500x40 | 500x50 | 2000x24 | 6.3 88 | 0.8 | 100.5 | 2086 | 8115 4 3 4
Je =M CFCW | 500%40 | 500%x50 | 2000x35 | 6.3 60 | 0.8 90.6 1961 7628 3 2 29
Mono-Sym. NFSW | 500x28 | 500x22 | 2000x18 | 89 | 106 | 1.3 92.5 2097 | 8159 4 4 4
A, > A, NFNW | 500x28 | 500x22 | 2000x22 | 8.9 | 87 1.3 87.0 2031 7901 3 4 4
(t‘ i >t ) CFNW 500%40 500x32 | 2000%22 | 6.3 86 1.3 96.9 2143 8337 3 3 3
Je R CFCW | 500%40 | 500%x32 | 2000x28 | 6.3 68 1.3 90.5 2069 | 8049 3 3 3

Note 1) NF=noncompact flange, CF=compact flange, SW=slender web, NW=noncompact web, CW=compact web
2) unbraced length limit for inelastic LTB by AASHTO LRFD 6.10.8

3) effective class 2 section
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Table 4. Minimum value of M, /M, (A, < Ap)

Classification AASHTO LRFD| AASHTO
6.10.8 LRFD A6
Slender | bre <bp 0.925 -
section b <tn 0.977 ]
Noncompact br. <by 0.973 0.959
section th < tft 1.005 0.996
Compact br. <by 1.014 1.001
section t. <tp 1.070 0.993
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