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Fig. 1 Model diagram of rock uniaxial compression
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Table 1 Rock mechanics parameters
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Fig.2 Vector loading diagram of model
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Fig.3 Implementation flow of uniaxial compression

correction model program
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Table 2 Partially embedded functions and commands
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Fig. 4 Stress—displacement curves of different models
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Dynamic Iterative Implementation of Parameters Based on Python and
FLAC™ Models

FENG Liang, CHEN Xingming, SU Dengfeng
School of Environmental and Resource Sciences, Southwest University of Science and Technology, Mianyang

621010, Sichuan , China

Abstract: In the field of rock mass engineering, the precise simulation of the post-peak mechanical behavior of
rocks is essential for ensuring engineering safety and for the prevention and management of disasters. To
overcome the limitations associated with fixed parameter approaches in conventional Mohr-Coulomb models for
simulating post-peak failure stages, this study introduces an innovative experimental data-driven multi-
parameter dynamic collaborative correction method. Initially, by integrating Python with the FLAC®® platform,
we developed a real-time backpropagation algorithm alongside a three-dimensional constitutive field dynamic
iteration model. This framework facilitates the multi-threaded collaborative optimization of parameters,
including cohesion, internal friction angle, and dilatancy angle, via embedded interfaces. Subsequently, utilizing
strain gradient adaptive theory, we devised a real-time data assimilation engine capable of dynamically adjusting
constitutive parameters through cyclic correction mechanisms. This approach effectively addresses the modeling
challenges posed by the nonlinear coupling effects inherent in traditional static segmentation methods, which
exhibit errors exceeding 15%.During the validation process, a numerical model for uniaxial compression, with
dimensions of 50 mmx>50 mmx100 mm and comprising 2 541 mesh elements, was utilized. A Python script was
employed to dynamically invoke the s.stress()[2][2] function in FLAC™, allowing for the extraction of stress
fields. This process initiated multi-parameter collaborative corrections whenever the experimental data
surpassed a deviation threshold of Ac=0.01 MPa. The experimental findings demonstrate that the dynamically
corrected model effectively captured the post-peak strain-softening behavior of the rock. The stress levels
predicted by the original model consistently exceeded the actual values, whereas the stress simulations from the
corrected model aligned closely with the experimental values, thereby completely mitigating the trend of
overestimation. This study offers novel insights into optimizing the accuracy of rock parameter estimation and
provides a scientific basis and guidance for geotechnical engineering design.

Key words: rock; uniaxial compression; numerical simulation; strain softening; dynamic correction; post-peak
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