
 
Option 2 

ICCEPM 2024 

The 10th International Conference on Construction Engineering and Project Management 
Jul. 29-Aug.1, 2024, Sapporo 

 

Nonlinear Finite Element Method for Local Buckling in Plastic 

Greenhouse 

 

Yerim  Jo1*, Sangik Lee2, Jonghyuk Lee3, Byung-hun Seo4, Dongsu Kim5, Yejin Seo6, Dongwoo 

Kim7 ChoiWon, 8† 

  
1, 3, 4, 5, 6, 7 Department of Landscape Architecture and Rural Systems Engineering, College of Agriculture 

and life Sciences, Seoul National University, South Korea, E-mail address: yl6289@snu.ac.kr1, 

leejh314@snu.ac.kr3, tjqudgns123@snu.ac.kr4, xenonkds@snu.ac.kr5, hwiey@snu.ac.kr6,  

btsct4409@snu.ac.kr 7 
2 School of Agricultural Civil & Bio-Industrial Engineering, College of Agriculture and Life Sciences, 

Kyungpook National University, Republic of Korea, E-mail address: sangik@knu.ac.kr  

8 Department of Landscape Architecture and Rural Systems Engineering, Integrated Major in Global 

Smart Farm, Research Institute of Agriculture and Life Sciences, College of Agriculture and Life 

Sciences, Seoul National University, South Korea, E-mail address: fembem@snu.ac.kr 

 
Abstract: As climate change escalates extreme weather events, the structural durability of plastic 

greenhouses, constituting 90% of Korea's facility agriculture, emerges as a critical issue. These 

greenhouses are pivotal for year-round crop cultivation and high-quality agricultural production. In 

strongandsnowfallheavytoduemainlydamages,inmillionUS$2aroundcausedcollapses2021,

winds, accounting for 97% of incidents. The Korean Ministry of Agriculture responded by 

disseminating disaster-resistant standardized designs, yet more robust standards are needed. Current 

designs rely on elastic analysis, but plastic greenhouses display nonlinear behavior due to factors like 

residual stress and local buckling. Our study employs a refined plastic hinge method and finite element 

analysis to analyze structures, considering progressive yielding. We conducted loading tests using scale 

down models of plastic greenhouses in accordance with similitude laws. Based on these tests, the 

deformation of models under different load conditions was measured and compared with the 

deformation of greenhouse using our nonlinear structural analysis. This study will contribute to the 

development of reliable design criteria for plastic greenhouses in response to climate extremes such as 

heavy snowfall and typhoons. In addition, by identifying the deformation characteristics of plastic 

greenhouses due to loads, it can contribute to establishing usability standards for greenhouses, and 

reinforcement measures for vulnerable areas which are easily deformed under load can be considered. 
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