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Abstract: The planning of railway logistics park is mostly upgraded from the existing railway freight facilities.
Following the analysis of the main functions and the requirements of the railway logistics parks layout planning,
an optimization functional areas layout model is proposed to minimize transshipment costs and maximize rele-
vance, considering the constraints of existing railway freight facilities, functional area length, shape, direction re-
quirements, and entrance and exit settings. Route—based distance is adopted in the model. Based on the NSGA-
IT algorithm, the continuous penalty factor is designed according to the satisfaction of the layout result for the
constraint condition, and the constraint condition is converted into the objective function penalty value. On this
basis, the slice tree coding sequence and multiple mutation methods are introduced, and the algorithm can effec-
tively avoid falling into the local optimum. Case analysis demonstrates that the algorithm is effective and has
high solution accuracy, and the layout scheme is reasonable.
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Tab.1 Parameter of functional areas

Function areas Area/m? Minimum length/m Maximum length/m

1. Railway packed freight area 360 000 1 100 650

2. Railway container area 300 000 1 100 200

3. Highway port 450 000 500 240

4. Empty container area 200 000 500 390

5. Loded container area 260 000 500 300

6. Warehousing area 340 000 500 230

7. City distribution area 200 000 500 380

8. E—commerce logistics area 280 000 500 375
9. Commercial trade area 80 000 200 250
10. Comprehensive support area 50 000 200 200
xR2 DHERXEMNYRZHRER
Tab.2 Freight exchange volume between the functional areas

Function areas 1 2 3 4 5 6 7 8 9 10
1. Railway packed freight area 0 0 140 0 0 70 50 90 0 0
2. Railway container area 0 100 70 0 0 0 0 0
3. Highway port 200 0 0 0 40 30 40 10 0
4. Empty container area 0 0 0 0 10 0 0
5. Loded container area 0 120 0 0 0 0 0
6. Warehousing area 60 10 60 10 0 0 40 30 10 0
7. City distribution area 0 0 0 0 0 0 0 0
8. E—commerce logistics area 100 40 0 0 0 0
9. Commercial trade area 0 0 0 0 0 0
10. Comprehensive support area 0 0 0 0 0 0
11. Right entrance 120 50 80 168 65 50 50 80 2 0
12. Top entrance 200 90 90 216 125 10 5 20 2 0
13. Bottom entrance 0 0 0 0 0 20 110 100 16 0
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Tab.3 Relevance between the functional areas
Function areas 1 2 3 4 5 6 7 8 9 10
1. Railway packed freight area 0 5 4 0 0 4 3 3 0 1
2. Railway container area 5 0 0 4 4 0 0 0 0 0
3. Highway port 4 0 0 0 0 3 3 4 2 1
4. Empty container area 0 4 0 0 4 2 0 0 0 0
5. Loded container area 0 4 0 4 0 2 0 0 0 0
6. Warehousing area 4 0 3 2 2 0 4 3 2 0
7. City distribution area 3 0 3 0 0 4 0 0 0 0
8. E—commerce logistics area 3 0 4 0 0 3 0 0 2 0
9. Commercial trade area 0 0 2 0 0 2 0 2 0 4
10. Comprehensive support area 1 0 1 0 0 0 0 0 4 0
x4 ARG HW

Tab.4 Statistical analysis of results

Index Minimum Maximum Average Standard deviation Fluctuation coefficient
Minimum cost 271.5 308.75 291.51 9.39 3.2%
Maximum correlation 48 54 51.36 1.43 2.8%
x5 FEEREREEBEHRIEE
Tab.5 Chromosome encoding and objective function values
Scheme Chromosome codes Cost Correlation
1 10963714285 538214679 011011000 282.97 -41
2 10963714285 531482697 011110000 283.23 -42
3 10963712485 538214679 011011000 284.23 -46
4 10963712485 513842679 011110000 284.49 47
5 109673124385 538412679 011010000 291.85 -49
6 10983715264 518342679 011110000 295.19 =50
7 10983712564 538214679 011011000 295.54 -52
8 10983712564 513842967 011110000 295.81 -53
—40 370 -38
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Fig.4 Pareto solution set result

(b) Convergence curve
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Tab.6 Sensitive analysis of transportation cost

%

Variation range of railway freight dispatch Variation range of railway freight arrival Variation range of railway freight volume

Scheme

-10 +10 +30 +50 -10 +10 +30 +50 -10 +10 +30 +50
1 -4.59 4.59 13.76 22.94 -4.25 4.26 12.77 21.28 -8.84 8.85 26.53 44.22
2 -4.60 4.60 13.80 22.99 -4.27 4.27 12.81 21.35 -8.87 8.87 26.60 44.34
3 -4.59 4.59 13.78 2296  -4.24 4.24 1272 21.19  -8.83 8.83 2649 4415
4 -4.60 4.60 13.81 23.01 -4.25 4.25 1276 2126  -8.85 8.85 26.56  44.27
5 -4.54 4.54 13.61 22.69 -4.47 4.47 13.41 22.35 -9.01 9.01 27.02 45.04
6 -4.74 4.74 14.23 23.71 -4.30 4.30 12.85 21.35 -9.04 9.05 27.14 45.23
7 -4.68 4.68 14.04 2340 435 4.36 13.06  21.77 -9.03 9.04 27.10  45.17
8 -4.70 4.70 14.09 2349  -4.35 4.35 13.05 2175  -9.05 9.05 27.14 4524
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