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Research on the Development and Application of an Optimal Use Decision Model for Granite
Wu Xiaoxiong', Xi Wenqgin®, Du Kun®, Tang Guojun', Zhou Jian®
(1.Power China Road Bridge Group Co.. Ltd., Beijing, 100048, China;
2.School of Resources and Safety Engineering. Central South University, Changsha, Hunan 410083, China)

Abstract: The mining of building material quarries generally suffers from problems such as the use of high-quality resources for
low-end applications and the indiscriminate mixing of superior and inferior materials, resulting in inconsistent product quality,
diminished value, and severe resource waste. To address this, taking granite as the research object, a multi-dimensional
comprehensive evaluation system for the optimal use of granite was constructed. This system comprised four first-level
indicators, namely appearance quality/chemical performance, physical and mechanical properties, economic benefits, and
ecological benefits, along with 19 second-level indicators. Concurrently, a decision model for the optimal use of granite was
established, integrating multi-dimensional factors including physical and chemical properties, economic benefits, and
environmental impact. To verify the practicability and reliability of the model, Yunfu granite, Luotian granite, and Golden Ma
granite were selected as case studies. The results determined that the optimal uses for Yunfu granite, Luotian granite, and
Golden Ma granite are natural stone for plazas (roads or pavements) , natural stone slabs for furniture, and pebbles and crushed
stone for construction, respectively. Further comparative analyses of the calculation results were conducted using the VIKOR
method and the grey correlation degree method, which confirmed the feasibility of the AHP-EWM-TOPSIS decision model.
Meanwhile, sensitivity analysis verified that the proposed AHP-EWM-TOPSIS decision model possesses good ranking stability.
The research results can provide a scientific basis for the optimal use planning of granite resources. The constructed decision
model and the developed decision analysis tools have broad application prospects and can effectively support the optimized
allocation of granite products.
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Fig.1 Evaluation index system of decision model for optimal use of granite for architectural finishes
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Fig.2 Evaluation index system of decision model for optimal use of granite for architectural auxiliary materials
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Table 2 Summary of physical and chemical parameters of granite
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Table 4 Evaluation results of Yunfu granite
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Table 5 Evaluation results of Luotian granite
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Table 6 Evaluation results of Golden Ma granite
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Table 7 Evaluation results of Yunfu granite

using the VIKOR method
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Table 10 Evaluation results of Yunfu granite using

the grey correlation method
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Table 11 Evaluation results of Luotian granite using

the grey correlation method
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Table 12 Evaluation results of Golden Ma granite using

the grey correlation method

i M i %R Q {H HEF 45 1
A 0.565 2 2
B 0.001 0 1
C 0.764 8 3
D 0.850 5 4

®8 ZFHELKAE VIKOR EIFNER
Table 8 Evaluation results of Luotian granite
using the VIKOR method
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Table 9 Evaluation results of Golden Ma granite

uning the VIKOR method
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