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Abstract: For the lightweight design problem of composite grid-stiffened sandwich cylindrical shells, this paper proposes an
optimization strategy that couples the differential quadrature method (DQM) with intelligent algorithms. First, the buckling
governing equations are established based on the smeared stiffener method and energy principle, which are efficiently solved using
DQM and validated through finite element analysis. Subsequently, an artificial neural network (ANN) surrogate model and genetic
algorithm (GA) are employed to achieve structural optimization. The results demonstrate that the critical buckling loads obtained
via DQM agree well with finite element results, confirming the accuracy of DQM in analyzing the buckling of sandwich
cylindrical shells. The ANN-based surrogate model exhibits high reliability in predicting the critical buckling loads of grid-
stiffened sandwich shells. Moreover, the genetic algorithm, combined with theoretical results, efficiently yields lightweight design
parameters. Case studies show that the optimized structure not only achieves significant weight reduction but also exhibits a
substantial increase in critical buckling load.
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Tab.4 Hyperparameter search ranges and optimization results

X

norm

Hyperparameters names Search space Search results
(32), (64), (128), (32, 32), (32, 64), (32, 128),

Hidden layers (64, 64). (64, 128), (128, 128) (32, 128)
Regularization parameter 0.000 1, 0.001, 0.01 0.001
Learning rate 0.001, 0.005, 0.01 0.01

Activation functions tanh, relu, logistic logistic
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Tab.5 Optimization results
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