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Abstract: To address the lack of systematic quantitative evaluation for optimizing blasting hole layout schemes in open-

pit mines, field comparative tests of rectangular and quincunx hole layout schemes were conducted at Changji South Open-

Pit Coal Mine, Xinjiang. Under the same core parameters (hole diameter, hole-row spacing, explosive charge), multi-

dimensional indices including boulder rate, bottom root rate, muck pile height, loading efficiency and peak vibration velocity

were collected. A multi-criteria evaluation system covering technical, economic and safety dimensions was established, and

the analytic hierarchy process (AHP) was adopted to determine the weights of each dimension, with the technical dimension

having the highest weight (0.648), which highlights the core role of fragmentation quality in stratified rock formations. Fuzzy

comprehensive evaluation of the measured data showed that the comprehensive scores of Scheme I (rectangular) and Scheme

1T (quincunx) were 75.88 and 85.69, respectively. The results indicate that the quincunx hole layout can effectively optimize

the stress wave interference path in stratified areas, significantly reduce the boulder and bottom root rates, and has obvious

comprehensive advantages. It provides a reliable reference for blasting design of open-pit mines under similar geological

conditions.
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