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Abstract - The current AASHTO LRFD and Eurocode 3 specifications have been found to underestimate the flexural strength of
longitudinally reinforced plate girders. This is because the web-flange interaction is not considered appropriately when a web is
reinforced. The buckling strength of compression flange increases due to the improved rotational restraint to the compression
flange. Also, the compression flange and the longitudinal stiffener could constrain the web rotation, so that a certain area of the
web reaches yield strength. In this study, a model for evaluating the flexural strength is proposed for plate girders reinforced with
one line of longitudinal stiffeners, considering the increase of the buckling strength of the compression flange and the actual
stress distribution of the web. The flexural strengths of the conventional steel(SM490) and the high-strength steel(HSB800) plate
girders were evaluated from the nonlinear analysis and the applicability of the proposed model was analyzed.
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Boundary conditions

Location Dx
Point A Fix
Point B Fix
Line-W Fix
Line-LF -

Dy Dz
Fix Fix
Fix -
Fix -

(a) Configuration and boundary conditions

(b) Example of flange buckling
(b, <t;, =500x19mm, t, =15mm)

(c) Example of web-flange buckling
(b, <t;, =500x40mm, t, =10mm)

Fig. 2. Nuemrical model
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Table 1. Results of flexural strength
AASHTO Eurocode 3 Proposed
Flange Web Ijong. M, i b
stiffener - ,
by >t Dxt, b, *t, (kV = m) M, yasuro M, pos k, M, prop
(1) SM490
2000%8 132x15 8,716.9 6,958.1 (1.25)| 7,635.7 (1.14) 0.513 8,036.8 (1.08)
500x19 (NF)| 2000x10 130x17 9,323.8 7,345.6° (1.27)| 7,979.7" (1.17) 0.586 8,496.7 (1.10)
200012 145%19 10,117.8 7,791.6° (1.30)| 8,398.8T (1.20) 0.654 9,003.0 (1.12)
2000%8 134x15 9,544.4 8,439.4° (1.13)| 8,646.1"7 (1.10) 0.470 9,005.4 (1.06)
500%x22 (NF)| 2000x10 130x17 10,279.1 8,853.0¢ (1.16)| 8,959.3" (1.15) 0.537 9,461.1 (1.09)
2000%12 145%19 11,041.8 9,337.8% (1.18)| 9,374.3" (1.18) 0.599 9,968.5 (1.11)
2000%8 136x15 10,967.7 9,779.3" (1.12)| 9,926.6" (1.10) 0.425 10,299.2 (1.07)
500x26 (CF)| 2000x10 135x15 11,506.5 [10,201.47 (1.13)|10,317.7" (1.12) 0.486 10,724.3 (1.07)
2000x12 15018 12,388.8 [10,613.17 (1.17)|10,732.07 (1.15) 0.542 11,250.2 (1.10)
(if) HSB800
2000x12 130x17 21,164.9 |15,401.8° (1.37)]18,364.2° (1.15) 0.599 20,764.7 (1.02)
500x22 (NF)| 2000x13 140x18 22,397.0  |15,819.5 (1.42)]19,316.0° (1.16) 0.628 21,502.0 (1.04)
2000x15 150%20 24,536.2  |16,604.0° (1.48)]21,030.4° (1.17) 0.685 22,881.3 (1.07)
2000x12 130x18 28,7854 (22,182.3% (1.30)|24,559.4° (1.17) 0.518 25,943.1 (1.11)
500%28 (NF)| 2000x13 145%17 29,802.2 |22,608.7° (1.32)]25,345.8" (1.18) 0.544 26,452.1 (1.13)
2000x15 155%19 31,828.9 [23,556.2¢ (1.35)|26,174.8" (1.22) 0.592 27,538.6 (1.16)
2000x12 135%17 37,089.5 [32,796.0" (1.13)|32,886.3" (1.13) 0.418 34,490.0 (1.08)
500x40 (CF)| 2000x13 148%16 38,380.0 [33,245.9" (1.15)(33,955.7" (1.13) 0.439 34,982.0 (1.10)
2000%15 155%19 40,754.8 |34,128.8" (1.19)|34,140.3" (1.19) 0.478 36,103.1 (1.13)

Note) 1. Superscript C or T means the flexural resistance was determined by yielding of compression or tensile flange.

2. The values in parenthesis are M, ., /M, ., and M, ... /M,

Prop
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Table 2. Mean and COV of M, ., /M, ¢y, and M, pp, /M,

,Prop
Steel AASHTO Eurocode 3 Proposed

Mean: 1.19 Mean: 1.15 Mean: 1.09

SM490 COV: 0.056 COV: 0.030 COV: 0.019

Mean: 1.30 Mean: 1.17 Mean: 1.09

HSB800 COV: 0.093 COV: 0.025 COV: 0.041
AAdol x| k2 Aoz AN = HI B ¢Ho]
gk A glojg 7t 53] AlgHao]7] witoltt, AT
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