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Abstract - In this paper, a series of numerical analyses were performed to evaluate the flexural resistance of steel plate girder with
longitudinally stiffened and slender web. The SM490 steel was adopted for the study and the flexural resistances evaluated from
the numerical analysis were compared with those suggested by the AASHTO LRFD and the Eurocode 3 codes, respectively. It
was found that the AASHTO LRFD code could considerably underestimate the flexural resistance as the web slenderness
becomes smaller. This comes from the fact that current AASHTO LRFD code does not consider a possible increase of
slenderness limits for compact and noncompct web, and also an additional effect of web restraint on the rotation of compression
flange in longitudinally stiffened web. Therefore, the slenderness limits of web and flange have been newly proposed for the plate
girders with longitudinally stiffened web and it is analytically verified that the flexural resistance can be appropriately estimated
by applying the proposed slenderness limits to the AASHTO LRFD code.
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Fig. 1. Effective cross-section of girder (Eurocode 3)
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Fig. 2. Configuration of Numerical Model

Table 1. Boundary Conditions

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

Fig. 3. Partial View of Finite Element Model

S5t Fig, 3= Gataawe] FAHEY F)ol

3.2 1w ¥

B o A= SMA90 FAN(E, =315 MPa)E 123}
o AEREL Fig 490 EQl v}Q} ZFo] Multi—linear
ma2 1 AR AR Y H = Table 20
AAEFAEE, Ao SA= £=205 GPaZ, FE71E
& Von Mises 7|5 21889100 HEPE s} 1tofA

* isotropic strain hardening W& ARSI

3.3 X7] A3

O

2714 Eiﬂs:%*lﬂw[g]oﬂ AAE o] EA =LA}
°. o] EHu g & Zqoﬂﬁﬁﬂ
=0])/250% ?; ZEWAY =

]

=2
z
L B
m>£

1) =24 A26d AREE A129%) 20149 49 123



FHREGAR HAE A ERus 2 ZE0E AYY Ad=

400

w
o wu
o O

Stress(Mpa)
= N N w
8 8 8

100

50

0 2 4 6 8 10
Strain(%)

Fig. 4. Idealized Stress-Strain Curves (SM490)

Table 2. Material Properties used in the Analysis
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Table 3. Thickness and Slenderness Ratio of Flange and Web
considered in this Study

ty 16mm 19mm 22mm 26mm
Flange

b/th 15.63 13.16 11.36 9.62

t, [6.8mm| 8mm | 10mm | 12mm | 14mm
Web

D/t, | 294 250 200 167 143
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Table 4. Ratio of 34,/M, and M,/M, Table 5. Comparison with AASHTO LRFD code
(a) M/, M,/F,.5,.
t/(mm)
t,(D/t,)] 6.8mm | 8mm | 10mm | 12mm | 14mm t,=68 | t,=8 [t,=10 [t,=12 | ¢, =14
t,(b/2t) (294) | (250) | (200) | (167) | (143) 16 1209 | 1133 | 1312 | 1.385 | 1435

16mm(15.63) | 0.795 | 0.860 | 0.996 | 1.051 | 1.089 19 1.226 1.153 1.247 1.293 1.319

19mm(13.16) | 0.928 | 0.990 | 1.071 | 1.111 | 1.133 22 1.158 1.083 1.149 1.189 1217

22mm(11.36) | 0.963 | 1.009 | 1.071 | 1.108 | 1.134 26 1.094 1.014 1.070 1.101 1.126

26mm(9.62) 0.990 | 1.014 | 1.070 | 1.101 | 1.126

® 2/ Table 6. Ratio of A /M,. by Eurocode 3
t,(D/t,)| 6.8mm| 8mm | 10mm | 12mm | 14mm
t/(b/Qtf) (294) (250) (200) (167) (143) tu,(D/tu,.) 6.8mm 8mm 10mm 12mm 14mm
‘ t,(v/2t) 294) | (250) | (200) | (167) | (143)
16mm(15.63) 0.727 | 0.774 | 0.877 | 0.908 | 0.925 -

19mm(13.16) 0.857 | 0.901 | 0.955 | 0.972 | 0.975 16mm(15.63) | 0.949 | 0.999 | 1.104 | 1.148 | 1.183

22mm(11.36) 0.895 | 0.925 | 0.964 | 0.980 | 0.987 19mm(13.16) | 1.020 | 1.068 | 1.115 | 1.147 | 1.167

26mm(9.62) 0.926 | 0937 | 0.971 | 0.984 | 0.992 22mm(11.36) | 1.010 | 1.044 | 1.077 | 1.108 | 1.134

26mm(9.62) 1.033 | 1.045 | 1.075 | 1.101 | 1.126
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Table 7. Flexural Resistance based on Proposed Slenderness Ratio
(a) t, = 68mm (k,=037, A/ =17.62)
Flange strength by . Flexural strength by AASHTO Appendix A6 with proposed
AASHTO 6.10.8.2.2 with , , ,
t , A s A pey and A
f proposed A, ; rf pw (Dep) ru
(Compactness) , / , Web compactness , / ,
Al | RS | WM T T Lo, [ wer | e | M/ |
16mm(NF) 0.770 1.033 - - - 283 SW - - -
19mm(NF) 0.862 1.076 - - - 284 SW - - -
22mm(NF) 0.930 1.036 - - - 285 SW - - -
26mm(CF) 0.993 0.997 - - - 286 SW - - -
(b) t, = 8mm (k, =046, X =19.65)
A ASF:?ge 6S.t1rg.1;3g.§.12bywith Flexural strength by ,AASHTO ,Appendix, A6 with proposed
t , Aty A and A\,
! proposed A v/ > pw (Dep) ru
(Compactness) , , Web compactness , ,
B lBe | WIS | MM o T ange, | web | e | MM | MM
16mm(NF) 0.821 1.048 1.111 128 216 241 NW 1.028 0.833 1.032
19mm(NF) 0.896 1.105 1.099 131 215 242 NW 1.026 0.912 1.086
22mm(NF) 0.950 1.062 1.090 133 214 243 NW 1.024 0.969 1.041
26mm(CF) 1.000 1.014 1.082 136 213 243 NW 1.022 1.022 0.993
(¢) t, = 10mm (k,=0.76, X, =25.25)
A ASFI}I%II}Cg)e 6S.tlrg.1;§§.12bywith Flexural strength by ,AASHTO ,Appendix, A6 with proposed
t , Ars M) and A
s proposed ), rf > Tpw(De) e
(Compactness) , , Web compactness , ,
E,// F,. M,/F,/S,, A”[p/ M, Mw(pe) | 2D/, | 2D./t, Web B, M,/ M| M, /M,
16mm(NF) 0.886 1.124 1.136 121 177 194 NW 1.078 0.934 1.066
19mm(NF) 0.933 1.148 1.122 125 177 194 NW 1.072 0.989 1.083
22mm(NF) 0.968 1.106 1.112 127 176 195 NW 1.067 1.028 1.042
26mm(CF) 1.000 1.070 1.101 130 175 195 NW 1.062 1.062 1.008
@ t,= 12mm (k.=0.76, )\Tf' =25.25)
A ASFPII?SG 6S_t1rg.r;§§_12bywith Flexural strength by ,AASHTO ,Appendix,A6 with proposed
tr proposed A,/ Arf s Apwing) and A,
(Compactness) , , / Web compactness U ,
BBy | MIRS | MM o e | wap | e [ M /M| M/,
16mm(NF) 0.886 1.186 1.158 116 150 162 NW 1.119 0.959 1.096
19mm(NF) 0.933 1.191 1.143 119 150 162 NW 1.111 1.019 1.090
22mm(NF) 0.968 1.145 1.131 122 149 163 NW 1.104 1.060 1.045
26mm(CF) 1.000 1.101 1.119 125 149 163 NW 1.097 1.097 1.004
() t, = 14mm (k,=0.76, X/ =25.25)
A ASFIEI%II}ge 6S,t1r(f):_r;;g_;l_12bywith Flexural strength by /{%ASHTO ’Appendix, A6 with proposed
ty proposed X/ A Aoy and A,
(Compactness) , / , Web compactness , / ,
BB, | M/E,/S,. | M/M, Mooy L2070 | 200, | Web R, | M//M, | M/M,
16mm(NF) 0.886 1.229 1.178 111 131 139 NW 1.155 0.981 1.110
19mm(NF) 0.933 1.214 1.162 115 130 139 NW 1.145 1.046 1.083
22mm(NF) 0.968 1.171 1.149 118 130 140 NW 1.136 1.089 1.041
26mm(CF) 1.000 1.126 1.135 121 129 140 NW 1.127 1.127 0.999
dR}F2ors] =2 26 A2E(EFH A1298) 20149 49 129
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