H4TH B # L T B ¥ ik Vol47 No.l1
2025 4 11 H Chinese Journal of Geotechnical Engineering Nov. 2025

DOI: 10.11779/CJGE20240641

ERESXHUNEE DEFS BRI ENSEE D]
1SR o

XEEL2, Nzx b o3 'L XRES, BEE, KRN
- P EREER R A S R A S TR E R E S E, b 5 430071 2. RERREEEKE, JERT 100049;
3. BCRZ EARESR TR, Wide ® 430072)

B E: HEIFESERBRE TN EERR . —, AN, WA TNEEE SRR A TGS S, A SEURES
B K . NEREAIT T EE 72 X 1228, KBEIE 5 XONE S SHUERBARGE &, I T —F% B X A1
L5 71 % B N385 ST o 2R R FH R R AR ey B0 (CHIOD X /N ISR &AL (LSSVMD [H7E
i DR X R B BE FE SEAT A, NIRRT T S U R S fese e i [ T A S DX e it S TR
B T A A X T S . DAVERS I X SKARR A0 B RN AKEE, R S FIOAR A RIVR & L85 2% SO AL 0t L
FIZESHUR TR T2 AL BE 133047 7 0T HE, 45 SR B CHIO-LSSVM J5 45 S 530Ny T B B s i itk . R,
S IMIATNARTEEAE, THE T HRER S X AUHISEE T, FHR ER LS RIIE T RIS, R\ ZEAE
FHF IR AR TG ] 5 53 X 2 B RS AL S s

KHEIR: RECEIE: BlA SEURE: XS B

FESES: TU4LL XEAFRIRAS: A XEHS: 1000-4548(2025)11-2305-11

TEHRN: X#HE0987— ), B, BITHFER, WLASIN, EEMFEGEH T TRECE R AR HLEL S By 4507 i e T

fE. E-mail: liuxw@whrsm.ac.cn.

Research on machine learning model for refined inversion of mechanical
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Abstract: Mechanical parameters of surrounding rock are one of the critical indicators in stability evaluation. However,
existing methods that analyze all strata within a model often result in overestimated parameter values. To conduct a more
refined study on the zonation characteristics of surrounding rock mechanical parameters, a novel approach combining
surrounding rock zonation methods with parameter inversion models has been proposed, introducing a machine learning model
for the inversion of mechanical parameters considering zonation degradation. This model employs the Coronavirus Herd
Immunity Optimization (CHIO) algorithm to optimize the penalty factor and kernel function width of the Least Squares Support
Vector Machine (LSSVM), significantly enhancing the precision and stability of parameter inversion. The effectiveness of the
proposed method has been validated through theoretical solutions and engineering applications. Utilizing the Zhangji Mine in
the Huainan mining area as a case study, five different hybrid machine learning models are compared regarding their prediction
accuracy and generalization capabilities for surrounding rock mechanical parameters. The results demonstrate that the
CHIO-LSSVM method achieves higher accuracy in parameter prediction. Finally, by integrating field-measured deformation

data, parameter inversion analysis considering surrounding rock zonation degradation is conducted, and the inversion
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accuracy is validated through forward calculation results, indicating that this model is suitable for the refined inversion of

zonation parameters of surrounding rock in deep roadways.

Key words: deep roadway; surrounding rock; parameter inversion; zonal deterioration; machine learning
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