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Figure 1 Plan view of Scheme 1
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Figure 2 Plan view of Scheme 2

3 ARZ®RIHTFEE

Figure 3 Plan view of Scheme 3
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Figure 4 Identification of evaluation factors for route

plans based on the Holl Three-Dimensional Structure
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Table 2 Preliminary identification table of influencing

factors for route evaluation
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Figure 5 Evaluation index system for highway route

evaluation in mountainous areas
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Table 3 The values of evaluation indicators for

each route plans

B MALEE C,/m’ 56848 58777 63 550
HEAK BB AbEE €, /m® 10122 10634 11423
WM C, /I LPN R

- bR Eig 7y

Eisgan - e
HE— FRZ FR= KM

LK E €, /km 3913 6 644 6014 &
H/MITZREAR C,/m 46 42 42 E T
WRIPH I C,/ % 7.9 5.4 6.8 EiE
Tt THERE C, /N — i N A
WATIRRE C LI Baf B
+HEFE C/m’ 1221919 1279 657 2910417 E&
WRIRE C,/m 0 215 2600  EHE
B8 T Cy/m 0 130 130 E
E T

JE

A

A

R R E C,, N — Rz




BB, S TR U 22 T R SR A 1 DX B R B I B T 1

x4 EMESELER

Table 4 Quantitative results of qualitative indicators
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Table 5 The constant weight and variable weight of each index
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Table 6 The calculation results of closeness degree
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A Method for Optimizing Mountainous Highway Routes Based on Data Optimization
Multi-attribute Decision Model

GE Wei', PENG Zhaohui’, XU Bo®, LIU Mu®?, WANG Yawei’, ZHANG Yadong', WANG Siwei'

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. Sinohydro Bureau No. 7
Co. , Lid. , Zhengzhou 450001, China)

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. This article is based on the principles of technology, economy, and safety, referring to the Hall
three-dimensional structure to analyze the influencing factors of mountainous highway routes, and constructs an e-
valuation index system. Introduced Cloud Model theory to quantify qualitative evaluation indicators, and used the
Variable Weight theory 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 is proposed. This method was applied to the optimization of routes for the fourth risk point of the
Alcia Highway Project in Bolivia. The results indicate that cloud models can effectively solve the problem of uncer-
tainty in qualitative indicators, which makes them difficult to quantify; The closeness degree of the three route
schemes is 0. 833, 0. 606, and 0. 684, respectively. Compared with traditional constant weight, the variable weight
theory highlights the influence of extreme indicators on the evaluation results in the evaluation process, and the re-
sults are more realistic.

Keywords: mountainous highway; route optimization; cloud model; variable weight theory; topsis model



