Km Check for updates

Journal of Korean Society of Steel Construction ISSN(print) 1226-363X  ISSN(online) 2287-4054

Vol.35, No.4, pp.179-187, August, 2023 DOI https://doi.org/10.7781/kjoss.2023.35.4.179

Rl 2+ 174 ZHO|EACIO| 2L Y 2710] Chst kA o7

[}
BP0l ), PR, YA, ARSI, ERFo, B, EAT |SATY TRATIE

Numerical Study on the Bending Rigidity Requirements of
Longitudinal Stiffeners for Plate Girder Webs
Reinforced by Two Stiffeners

Kim, Byung Jun', Park, Yong Myung®’, Seong, Taek Ryong’, Park, Chan Hee’

lPh.D., Dept. of Structures, SooSung Engineering Co., Ltd., Seoul, 05836, Korea
ZProfessor, Dept. of Civil Engineering, Pusan National University, Busan, 46241, Korea
3 Ph.D., Steel Structure Research Group, POSCO, Incheon, 21985, Korea

Abstract - For plate girder bridges with large girder heights, stiffened webs with two longitudinal stiffeners are often considered.
The AASHTO LRFD bridge design specifications provide the bending rigidity requirements of stiffener in the case of single-
stiffener reinforcement, but do not address any requirement for two stiffener reinforcement. Kim et al. proposed a bending ri-
gidity requirement equation for the stiffener when two stiffeners of plate-type are installed on one side of the web. In this paper,
a numerical study was conducted to analyze whether the proposed rigidity requirement of stiffeners is appropriate. The yield
strength of steel, asymmetry of section, web slenderness ratio, and the aspect ratio of web were included as variables, and com-
pact compression flanges were considered. A series of nonlinear analysis was conducted for the variables to estimate the flex-
ural strength of the girder, and the appropriateness as a rigidity requirement of stiffeners was evaluated from whether or not the
yield moment was reached.
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Fig. 1. Stiffened web with two longitudinal stiffeners
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Table 1. Dimension of longitudinal stiffeners by Eq. (2) (Unit: mm)
d u Gase 1 Case 2 Case 3 Case 4
‘ (Fig. 2(a)) (Fig. 2(b)) (Fig. 2(c)) (Fig. 2(d))
1,500 0.5 98%9.6 103x12.3 98x9.6 115x11.2
2,250 0.75 119x11.6 125x14.9 119x11.6 139x13.6
3,000 1.0 144x14.0 152x18.2 144x14.0 169%16.5
3,750 1.25 170x16.6 178x21.3 170%16.6 198x19.3
4,500 1.5 194x18.9 204x24.4 194x18.9 226%22.0

Jow = min(D/100, d,/100)

o= min(by/150, 0.3d,/150)
(a) Web (b) Compression flange

Fig. 3. Geometric imperfection
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Table 2. Stress-strain
Steel F, € F, €u
HSB460 460 0.0022 600 0.049
HSB690 690 0.0033 800 0.050
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(Case 1 section, a = 1.0) when D. < D,
Table 3. Flexural strengths (Unit: kN-m)
My,mm MuFEA MuFEA
Case “ (_ yt OT M, yc) Mny MuFEA M ysmin M, yef
0.5 37,298.2 38,192.9 38,436.0 1.031 1.006
0.75 37,267.1 38,474.8 38,958.4 1.045 1.013
Case 1
. 1.0 37,220.6 38,897.1 39,525.6 1.062 1.016
(Fig. 2(a))
1.25 37,170.0 39,358.2 40,026.6 1.077 1.017
1.5 37,119.2 39,812.7 40,399.7 1.088 1.015
0.5 68,424.8 70,246.1 70,019.3 1.023 0.997
0.75 68,351.7 70,826.4 70,815.2 1.036 1.000
Case 2
. 1.0 68,247.2 71,662.5 71,182.9 1.043 0.993
(Fig. 2(b))
1.25 68,137.6 72,528.3 71,090.1 1.043 0.980
1.5 68,021.3 73,426.8 71,011.7 1.044 0.967
0.5 38,274.2 42,520.5 44,589.0 1.165 1.049
0.75 38,238.6 42,710.0 45,226.4 1.183 1.059
Case 3
. 1.0 38,189.4 42,957.8 45,659.5 1.196 1.063
(Fig. 2(c))
1.25 38,130.8 43,248.9 46,008.0 1.207 1.064
1.5 38,073.5 43,5242 46,168.0 1.213 1.061
0.5 42,946.0 42,946.0 43,008.6 1.001 1.001
0.75 43,648.1 43,648.1 43,881.1 1.005 1.005
Case 4
. 1.0 44,683.5 44,683.5 45,047.3 1.008 1.008
(Fig. 2(d))
1.25 45,857.7 45,857.7 46,239.0 1.008 1.008
1.5 47,1453 47,1453 47,249.0 1.002 1.002

*

M,y,min = M, in Case 1, 2, and 3 whereas My, min =

M, in Case 4.
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