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Abstract. In this paper, uncertainty quantification in natural frequencies for la-
minated soft core sandwich plates is presented by employing finite element (FE) 
coupled polynomial neural network (PNN) approach. The computational effi-
ciency and accuracy is achieved by using PNN as surrogate model. Latin hyper-
cube sampling method is employed for training of data in PNN model. The sto-
chastic first three natural frequencies of sandwich plates are studied for individu-
al variation in input parameters. The stochasticity in individual input parameters 
are considered in order to assess their influence on global response of the struc-
ture. The algorithm discussed in this article is observed to be converging with the 
previously published literature (for deterministic case) and validated with full 
scale Monte Carlo simulation (MCS) i.e. original finite element approach (for 
stochastic case). The computational time and cost reduced significantly by em-
ploying the present surrogate based FE approach compared to that of conven-
tional Monte Carlo simulation approach. 
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1. Introduction 

In present scenario, speed and efficiency are the most important parameter for any system 
(either machine or structure). It results in continuously increasing demand of better 
material. Scientists and researchers are continuously trying for a better and efficient 
material according to its applications such as aerospace, automobile, submarines and other 
task defined functions. Therefore, the material developed needs to be highly task specific 
and withstand in any service condition. That is why lightweight robust structures are highly 
preferred, predominantly in structural applications where high amount of vibration is 
suspected to produce due to dynamic loads. Sandwich plates are one of them which is 
widely used in design and construction of aerospace structures. A sandwich plate consists 
of face-sheets (both upper and lower) separated by core in between them [1]. Face-sheets 
consist of laminate of different orientation stacked one over another to get specific 
property. All the laminates and core are bonded together to serve the purpose. It also shows 
superior properties like weight sensitiveness, good resistance for environmental 
degradation, economic, ecofriendly. All these merits make sandwich plate suitable for 
enormous structural application such as aircrafts, submarine, auto-industries, civil 
construction, orthopedic devices [2-3]. Sandwich plates are more widely used in cost 
sensitive than that of weight sensitive applications with respect to monolithic plates. The 
cost effective sandwich plates requires sandwich core of low cost material which exhibits 
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