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A GraphSAGE-LSTM Real-Time Simulation Model for Building Blast Damage
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Abstract: To address the high computational cost of the traditional finite element method in the multi-
scenario assessment of aging building blast damage, a real-time simulation model of blast damage
based on graph sample and aggregate (GraphSAGE) and long short-term memory (LSTM) is proposed.
Firstly, the spatial three-dimensional grid is used to segment the building data, and the decomposed
building grid is imported into Abaqus finite element simulation software to construct a high-precision
dataset of blast damage. Secondly, GraphSAGE is employed to capture building spatial features, while
LSTM is used to model the temporal features evolution of blast damage. Finally, a multi-task decoder is
introduced to achieve joint temporal prediction of displacement fields and failure states. Experimental
results demonstrate that the proposed model maintains building displacement prediction accuracy
above 96% and damage identification PR-AUC above 95%, while achieving a computational speed
nearly 40 times higher than that of the finite element method.
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