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Figure 1 Plan view of scheme 1~3
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plans based on the Holl three-dimensional structure
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Table 2 Preliminary identification table of influencing

x2

ETERZHFEMEILETRITN 0 E KR

Figure 2 Identification of evaluation factors for route

Figure 3 Evaluation index system for highway route
evaluation in mountainous areas
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Table 3 The values of evaluation indicators for
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Table 4 Quantitative results of qualitative indicators
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Abstract: There are problems in the optimization of mountainous highway routes, including complex evaluation in-
dicators, difficulty in quantifying qualitative indicators, and the weight of subjectively set indicators do not match
the actual situation. In this study, based on the principles of technology, economy, and safety, the Hall three-di-
mensional structure was to analyzed to explore the influencing factors of mountainous highway routes, and to con-
struct an evaluation index system. cloud model theory was introduced to quantify qualitative evaluation indicators,
and the variable weight theory was used to modify the constant weight of evaluation indicators considering the impact
of the actual state of evaluation indicators on the evaluation results. Finally, a method for optimizing mountainous
highway routes based on TOPSIS was proposed. This method was applied to the optimization of routes for the fourth
risk point of the Alcia Highway Project in Bolivia. The results indicated that cloud models could effectively solve
the problem of uncertainty in qualitative indicators, which made them difficult to quantify. The closeness degree of
the three route schemes was 0. 833, 0. 606, and 0. 684, respectively. Compared with traditional constant weight,
the variable weight theory highlighted the influence of extreme indicators on the evaluation results in the evaluation
process, and the results were more realistic.

Keywords: mountainous highway; route optimization; cloud model; variable weight theory; multi-attribute deci-

sion model



