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Deformation Prediction of Soft Rock Tunnel Based on IFATA-KELM Model

GUO Dongliang
('The Third Engineering Co., Ltd of China Railway 18th Bureau Group, Zhuozhou 072750, Hebei, China)

Abstract: To achieve accurate prediction of deformation in soft rock tunnels, an improved fata morgana algorithm

(IFATA) is proposed to optimize the kernel extreme learning machine ( KELM) for predicting deformation in soft

rock tunnels. The IFATA is proposed to address the issue of local stagnation in the fata morgana algorithm (FATA).

It incorporates superior point set initialization, adaptive Levy flight propagation, and a quantum ¢-distribution mutation

strategy. This algorithm enhances optimization performance and further applies IFATA to optimize KELM model

parameters, thereby constructing an IFATA-KELM soft rock tunnel deformation prediction model. Taking a soft rock

tunnel engineering project under construction as an example,

the effectiveness and applicability of the IFATA-KELM

model were verified. The results showed that for deformation problems in soft rock tunnels, the prediction accuracy of
the IFATA-KELM model was superior to that of the BP, KELM and FATA-KELM models. This also indicates that
the IFATA-KELM prediction model has strong engineering applicability and provides a new approach for predicting

tunnel deformations.
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