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A Comparitive Study on the Shear Buckling Characteristics of Trapezoidal
and Sinusoidal Corrugated Steel Plate Considering Initial Imperfection

NAz sagr o] = A
Seo, Geonho Shon, Sudeok Lee, Seungjae
Abstract

This paper conducted a comparative analysis of the shear buckling characteristics of trapezoidal and sinusoidal
corrugated steel plates considering of their initial imperfection. Initial imperfection refers to the state where the shape of the
corrugated plate is initially not perfect. As such, an initially imperfect shape was assumed using the eigen buckling mode.
To calculate the buckling stress of corrugated steel plates, the linear buckling analysis used a boundary condition which
was applied to the plate buckling analysis. For the comparison of trapezoidal and sinusoidal corrugation, the shape
parameters were assumed using the case where the length and slope of each corrugation were the same, and the initial
imperfection was considered to be from 0.1% to 5% based on the length of the steel plate. Here, for the buckling analysis,
ANSYS, a commercial FEA program, was used. From the results of buckling analysis, the effect of overall initial
imperfection showed that the larger the initial imperfection, the lower the buckling stress. However, in the very thin model,
interaction or local buckling was dominant in the perfect shape, and in this case, the buckling stress did not decrease.
Besides, the sinusoidal model showed higher buckling stress than the trapezoidal one, and the two corrugation shapes
decreased in a similar way.

Keywords : Corrugated steel plate, Shear buckling, Critical buckling stress, Linear buckling, Initial imperfection, Eigen
value, Eigen buckling mode
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X Free Free Free Free
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Z Free Free Free Free {(mm I 5 10 I 5 10
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1000 1.77 4432 | 177.27 1.77 44.07 | 175.43
2000 1.20 30.08 | 120.33 1.24 31.01 | 123.76
3000 1.10 27.45 | 109.79 1.11 27.67 | 110.42
4000 1.06 26.52 | 106.10 1.07 26.65 | 106.35

) 1000mm ) 2000mm
) 3000mm ) 4000mm

(Fig. 2) Steel Plate FEM Result
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(Fig. 3) Shape Parameters of Sinusoidal
and Trapezoidal Corrugated Plate

(Table 3) Shape Parameters
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(Table 4) Results

of Eigenvalue Buckling Analysis (Sinusoidal model)

t(mm) Impf Mode 0% 0.1% 0.5% 1.0% 1.5% 2.0% 5.0%
1 160.11 (%) 166.81 (i) 187.60 (i) 186.05 (i) 187.76 (L) 187.07 (L) 18237 (L)
2 346.38 (G) | 342.85 (G) | 310.05 (G) | 25524 (G) | 206.02 (G) 169.36 (%) 209.46 (%)
3 Ist 428.10 (G) | 42640 (G) | 409.71 (G) 370.83 (G) 321.80 (G) | 414.30 (G) 139.66 (%)
4 46240 (G) | 462.55 (G) | 459.18 (G) | 461.33 (G) | 451.00 (G) | 430.12 (G) 270.55 (G)
5 487.60 (G) | 487.70 (G) | 485.95 (G) | 488.84 (G) | 488.53 (G) | 483.92 (G) 390.50 (G)
1 160.11 (%) 163.80 (7) 186.03 (4) 187.92 (L) 187.97 (L) 187.98 (L) 157.93 (L)
2 34638 (G) | 345.86 (G) | 341.19 (G) 333.19 (G) 323.54 (G) 169.36 (G) 164.26 (G)
3 2nd 428.10 (G) | 42824 (G) | 42795 (G) | 42790 (G) | 42743 (G) | 274.03 (G) 229.70 (%)
4 46240 (G) | 462.66 (G) | 458.64 (G) | 447.65 (G) | 430.58 (G) | 409.93 (G) 206.18 (%)
5 487.60 (G) | 487.71 (G) | 485.52 (G) | 480.01 (G) | 471.26 (G) | 459.99 (G) 358.25 (i)
1 160.11 (4) 163.80 (4) 186.03 (7) 187.92 (L) 187.97 (L) 187.98 (L) 157.93 (L)
2 346.38 (G) 345.86 (G) 341.19 (G) 333.19 (G) 323.54 (G) 312.29 (G) 164.26 (G)
3 3rd 42810 (G) | 42824 (G) | 42795 (G) | 42790 (G) | 42743 (G) | 274.03 (G) 229.70 (G)
4 46240 (G) | 462.66 (G) | 458.64 (G) | 447.65 (G) | 430.58 (G) | 409.93 (G) 206.18 (G)
5 487.60 (G) 487.83 (G) 485.52 (G) 480.01 (G) 471.26 (G) 459.99 (G) 358.25 (G)
G : Global buckling L : Local buckling ¢ : Interaction
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(Table b) Results of Eigenvalue Buckling Analysis (Trapezoidal model)

Impf
t(emm) Mode 0% 0.1% 0.5% 1.0% 1.5% 2.0% 5.0%
1 150.48 (%) 156.49 (1) 175.94 (i) 188.68 (L) 185.89 (L) 185.21 (L) 145.66 (L)
2 287.05 (G) 284.97 (G) 262.13 (G) 217.76 (G) 173.23 (G) 137.59 (G) 153.78 (G)
3 Ist 341.90 (G) 341.46 (G) 332.29 (G) 335.78 (G) 317.55 (G) 293.44 (G) 156.29 (G)
4 366.28 (G) 366.42 (G) 366.91 (G) 366.37 (G) 362.26 (G) 349.28 (G) 206.98 (G)
5 388.50 (G) 388.65 (G) 388.09 (G) 392.30 (G) 395.32 (G) 396.76 (G) 330.89 (G)
1 150.48 (L) 154.38 (1) 166.80 (%) 186.7 (L) 186.79 (L) 186.85 (L) 172.51 (L)
2 287.05 (G) 286.73 (G) 282.62 (G) 274.82 (G) 264.86 (G) 252.55 (G) 89.85 (G)
3 2nd 341.90 (G) 342.23 (G) 342.81 (G) 306.62 (G) 274.01 (G) 243.45 (G) 104.38 (G)
4 366.28 (G) 365.92 (G) 363.60 (G) 356.58 (G) 362.28 (G) 333.25 (G) 196.92 (G)
5 388.50 (G) 388.74 (G) 387.69 (G) 385.98 (G) 383.39 (G) 380.02 (G) 310.53 (G)
1 150.48 (%) 154.38 () 166.80 (1) 186.70 (L) 186.79 (L) 186.85 (L) 172.51 (L)
2 287.05 (G) 286.73 (G) 282.62 (G) 274.82 (G) 264.86 (G) 252.55 (G) 89.85 (G)
3 3rd 341.90 (G) 342.23 (G) 342.81 (G) 306.62 (G) 274.01 (G) 243.45 (G) 104.38 (G)
4 366.28 (G) 365.92 (G) 363.60 (G) 356.58 (G) 346.22 (G) 333.25 (G) 196.92 (G)
5 388.50 (G) 388.74 (G) 387.69 (G) 385.98 (G) 383.39 (G) 380.02 (G) 310.53 (G)

G : Global buckling L : Local buckling
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(Fig. b) Buckling stress of Sinusoidal Steel Plate
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