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A Study on Lateral Torsional Buckling in I-Section Plate Girder
with Concrete Filled Half Pipe Stiffener
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Abstract - The structural safety of the plate girder with concrete infilled half pipe stiffener which can increase the unbraced
length by increasing the warping rigidity of the plate girder, was investigated and verified through finite element analysis and
experiments. The lateral torsional buckling strength of plate girder with end reinforcement was calculated by examining the de-
sign formula and verified through finite element analysis. As a result of the experiment, the buckling load of the plate girder
with CFHPS was increased compared to the plate girder with plate type stiffener, and the warping resistance performance of the
plate girder by the end reinforcement of CFHPS was confirmed.
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Fig. 2. Plate girder with CFHPS
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Table 1. Rigidity of common connections

Boundary Major axis M1nor_ax1s Warping
.. . bending
conditions bending X (kw)
(k)

BCl1 Free Free Free/fixed"
BC2 Free Free Free
BC3 & BC4 Fixed Fixed Free/fixed”
BC5 Fixed Fixed Fixed
BC6 Fixed Free Free/fixed”

BC7 Fixed Fixed Free

7
g
K
Kia

BC2 BC3 BC4 BC5

"depending on the rigidity of the connecting structure and the end plate
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Fig. 3. Alignment chart for braced frame (AISC LRFD)
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Table 4. Section properties
Girder )
Type Stiffener
Upper Web Bottom
Plate type PL-300%20 PL-660x12 PL-300%20 D267.4x8t
CFHPS type PL-300%20 PL-660%12 PL-300%20 PL-144x12

(a) Plate type

(b) CFHPS type (c¢) Load condition
Fig. 4. Modeling

(a) Plate type

(b) CFHPS type

Fig. 5. Results of FEA
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Table 5. Comparisons of equation and FEA results

M., M.,
Type (Eq, kN'm) | (FEA,kN-m) |(1)/2)
(1) )
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Table 6. Section summary

UFZ P J e FFS YRt 1 A7, plate type
A FA 3} A gho] ARG B, CFHPS type A A 4]

FEO 2 ZA YEL=

932 A= SV ENE
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P32 e Z7F avE Y A0 g wotEw, A4
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Name Section CFHPS

Sec. 1 H-350%175%7x11 D165.2x4.9¢
Sec. 2 H-400%200x8%13 ®190.7x5.3¢
Sec. 3 H-450%200%9x14 ®190.7x5.3¢
Sec. 4 H-500%200x10%16 ®190.7x5.3¢
Sec. 5 H-700%300x13%24 0267.4%8.0¢t
Sec. 6 H-800x300%x14%26 ®267.4x8.0¢

Table 7. Comparisons of lateral torsional buckling strength for
carious cross sections

Name (plain ty]z;r, kN-m) | (CFHPS Itz;e, kN-m)
Eq. FEA Eq. FEA
Sec. 1 64.66 68.16 73.10 121.70
Sec. 2 120.60 124.50 138.69 231.62
Sec. 3 144.42 148.95 166.63 274.64
Sec. 4 187.22 193.31 214.74 345.87
Sec. 5 1,052.78 | 1,033.35 | 1,283.99 | 2,012.14
Sec. 6 1,276.67 | 1,244.75 | 1,565.89 | 2,357.92

1.20

1.00 ._____._./'—_'—'

0.80

0.60

0.40

0.20

—=— Plate type
CFHPS type

Sec. 1

Sec. 2 Sec. 3 Sec. 4

Sec. 5 Sec. 6 Sec. 7

Fig. 7. Accuracy of FEA
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Table 8. Results of FEA (twin girder system)
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Table 9. Summary of experiment

Section Experimental purpose Load (kN)

H-700%300x12x20 LTB test pf twin glrdir Until buckling
system with skew (20°) occurs

13,000
T
200 6.500 6,500

|
S
2

—

2.500

| 2,660 |

(b) Section view (end-section)

Fig. 10. Experimental plan

(b) CFHPS type specimen (BR)
Fig. 11. Specimens
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