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Analysis of Buckling Causes and Establishment of Reinforcement
Method for Support of Plate Girder Bridge
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Abstract [-type girders are widely applied as very economical sections in plate girder bridges. There has
been research on developing composite laminated panels, curved plates reinforced with closed-end ribs,
and new forms of ribs and compression flanges for steel box girders. However, there is a limitation in
analyzing the exact cause of local buckling caused by an I-type girder's webs. Therefore, an I-type
girder's web was modeled using the finite element analysis program LUSAS 17.0 before and after
reinforcement. We checked for the minimum thickness criteria presented in the Korea highway bridge
design code, and the cause of buckling after performing a linear elastic buckling analysis of dead and
live loads was analyzed. Before reinforcement, an eigenvalue (1) at the 1st mode was 0.7025, the critical
buckling load was smaller than the applied load, and there is a buckling. After reinforcement, when
applying vertical and horizontal stiffeners to the web part of the girder at support, a Nodal line was
formed, the eigenvalue was 1.5272, and buckling stability was secured. To improve buckling trace of the
girder at the support, an additional plate was applied to the web at the support to ensure visual and
structural safety, but buckling occurs at center of web. The eigenvalue (11) was 3.5299, and this method

is efficient for reinforcing the web of the support.
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Fig. 1. Bucking shape of web plate in plate girder
bridge
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Fig. 2. Local buckling and shear buckling shape of
web plate
(a) Local buckling of web plate by bending stress
(b) Shear bucking of web plate with vertical stiffness
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Where, f, denotes elastic buckling stress, E

denotes elastic factor, 1 denotes Poisson’s ratio,
t denots plate thickness, b denotes flange width

, n denotes safety factor, f, denotes allowable

tensile stress.
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Fig. 3. Modeling of 3D analysis of plate girder bridge
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Fig. 4. Drawing and modeling of before and after
reinforcement
(a) Drawing and modeling before reinforcement
(b) Drawing and modeling of after reinforcement
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Fig. 5. Figure of load distribute in plate girder bridge

(a) Dead load(concrete slab, pavement, self-weight of

steel)
(b) Live load(DB24)



5111‘
2
3

71483 =52%] #2048 A|11%, 2019

i
1o

3.4 Z=NS 24

£ A= EHCIE AHY AT A=23T
o 517] ool F2 10 WAL 2ttt AL

B Ay 27 j%«] Ldo] tisto] ZHzt ggstgl o,
7} 7dlo] M BT Fig 6l ZoH 11 F ()&= B4
A 2d9 1- mode—J IFA(1)=0.7025= 1.0ET} &+
oug JARZNE(Pr=1-P)o] Z-&3515(P) Ert 2o}
He| FHZo] WAste] HFP ol EA7} = AR
EAESI. ol WRR AP EAA L} WE 4

N

9] o|ZA} AN WY Ao WL,

(a)

(d

Fig. 6. Local bucking of before and after reinforcement
(a) First bucking mode of before reinforcement
(b) Second buckling mode of before reinforcement
(c) First bucking mode of after reinforcement
(d) Second buckling mode of after reinforcement
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Table 3. Eigenvalue of per mode in model of before

and after reinforcement

(A1)1-mode|(A2)2-mode|(A3)3-mode|(As)4-mode

Model
ode eigenvalue | eigenvalue | eigenvalue | eigenvalue

(As)5-mode
eigenvalue

Before

. 0.7025 1.1838 1.8069 2.1326
reinforcement

2.9107

After

reinforcement

1.5272 | 23111 | 3.0123 | 3.4524

3.4632
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(a) Reinforcement plan diagram
(b) First bucking mode of plate girder
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