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Overdl buckling andydsd double-wal ship grillage conddering
postbuckling behavior of flange

ZENG Xiao-hui , LIU Churrtu, YANGLi-min
(Inditute of Mechanics, Chinese Academy of Stiences, Beijing 100080, Ching)

Abgract : Frg , the pogbuckling behavior o a snply- supported rectangular plate with initid deflection loaded dong two opposte draight
edges is andyzed udng von- KArmAn equations. Then, a theoretica formula for caculaing the reduced efective width is derived. The pog-
buckling plate is dedt with as an attached flange of the conpressed beam , whose width is taken as the reduced dfective wicth. After thet , the
doublewdl grillage is snplified to an orthotropic plate with transverse shear deformetion, whose boundary condition is dadic ange con-
drained. With such a snplified approach, a method for caculating double-wal grillage is proposed.
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Tab.1 The value o wy, when &/ b=1¢ =0.1
Wiy Wi3 Wz
-As -Ac Yameki ! (10) Yarmeki ! (10) Yameki ! (10)
0.282 0.213 0.35 0.3490 -2.7x10°4 -2.4x10°4 -35x%x10°4 -3.37x10°%
0.356 0.282 0.60 0.6129 -1.38x10°3 -1.36x10° 3 -1.9x10° 3 -1.93x10° 3
0.375 0.356 0.68 0.677 2 -197x10° 3 -197x10°3 -2.95x10°° -2.89x10°3
0.418 0.375 0.85 0.847 3 -3.78x10° 3 -3.78x10°3 -5.59x10°3 -5.81x10°3
0. 487 0.418 1.10 1.098 2 -7.82x10° 3 -7.79%10°3 -1.29%10°? -1.28x10°?
0.654 0. 487 1.60 1.597 7 - 2.11x10° 2 -2.05x10°2 -4.04x10° 2 -3.94x10°2
0. 965 0.654 2.10 2.079 4 - 4.14x10°? -3.96x%x10°? -9.33x10°? -8.81x10°2
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Fg.4 The sketch of doublewdl grillage
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2 k
Tab.2 The critical sress codficient k of smply-supported rectangular plate
Al B 0.4 0.5 0.6 0.7 0.8 0.9 140 11 1.2 1.3 1.4
[13] 8.41 6.25 5.14 4.53 4.20 4.04 4.00 4.04 4.13 4.28 4.47
(B/ t=100) 8.39 6.24 5.13 4.53 4.20 4.04 4.00 4.03 4.13 4.28 4.47
(B/ t=20) 7.98 6.03 5.00 4.43 4.12 3.98 3.9 3.98 4.08 4.23 4.42
3 k
Tab.3 The critical dress codficient k of cdlamped and smply-supported rectangular plate
Al B 0.6 0.8 1.0 1.2 1.4 1.73 1.8 2.0
[14] 13.38 8.73 6.74 5.84 5.45 5.33 5.18 4.85
(B/ t=100) 13.30 8.66 6.68 5.78 5.43 5.28 512 4.79
(B/ t=20) 12.30 8.27 6.48 5. 66 5.35 5.15 5.00 4.70
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Tab.4 The critical dress codficient k of smply-supported square plate
B/t [5] [6] [7] [8]
1000 4.000 00 4.000 0 4.0000 4.062 5 4.025
2 3.944 38 3.944 4 3.911 3.991 3.981
10 3.786 45 3.786 5 3.741 3.8299 3.849
6.666 7 3.549 58 3.549 6 — 3.584 0 3. 643
5 k
Tab.5 The critical gress codficient k o cdamped square plate
B/ t [6] [5]
1000 10.655 5 10. 811 10.990 3
20 10.280 1 10. 318 10.378 8
10 9.272 2 9.151 8.9159
6.666 7 7.491 3 7.692 7.191 6
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Tab.6 The critical dress d a double-wall grillage
Dy (N-m) Dy/ (N-m) Dy (N-m) Au/ (N/'m) Axl (N/'m) Alm B/m t/m

4.43 x 10° 3.79x10° 9.02x10° 3.48 x 107 2.64 %10’ 3.3147 2.2352 0.1415 O,=1412 3x 105N/ m®
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