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Table 3 Ri influence paraneter

Lmk T
( ) ( ) Mo =1 - (Lo /Ry)
1 20 0.5 0 97
2 1.0 4 15 Q75
3 2.0 05 Q 97
4 0.8 10 0 89
5 0.6 8 10 0 89
6 2.0 15 Q75
7 0.5 20 0 56
8 0.8 25 Q0 03
9 3.0 12 10 0 89
10 2.0 Q05 Q 97
4 ( : )
Table 4 Population endangered by leaking risk (unit 10 thousand)
11 12 13 14 15 16 17 18 19 20
10 05 30 20 Q05 09 08 16 18 20
21 22 23 24 25 26 27 28 28 30
Q6 09 15 20 04 08 17 12 Q7 19
5
Table 5 Paraneter values
Ry R2 a B g W, [ W, | W3
3 1 50 100 2 a5 03| 02
R

1<2<3<4<5«<6

n(r) =40* r(

2
Fig 2 Sub-nework (ry = 6)

rs =6

3

rs =5

4
Fig 4 Sub-netvork(ry = 4)

e =4




5
Fig 5 Sub-network (r, = 3)

rs =3

Table 6 gewlts(unit 10 thoijsand )Yuan)
p=1 p=2

z(1) z(2)
4 3 670 600 (4,13) 2 565 100
8 3 330 326 (8,13) 2 917 520
12 3744 180 (12, 13) 2 696 680
13 2 885 000 (14, 13) 3015 000
14 3990 500 — —
4 2 640 100 (4, 13) 2 309 600
8 2 342 326 (8,13) 2114 020
12 3229 180 (12, 13) 2 104 680
13 2 244 000 (14, 13) 2 466500
14 3 054 500 — —
4 2 371 100 (4,8) 1930 620
8 2 026 326 (12,8) 1799 200
12 2 759 180 (13,8) 2 023 020
13 2 069 000 (14, 8) 2 130 020
14 2 076 000 — —
4 2 586 600 (4,8) 1928 620
8 2 273 026 (12, 8) 1 844. 200
12 2892 180 (13,8) 1984 520
13 2 951 500 (14, 8) 2117 020
14 3 862 500 — —
7 8 12

Table 7 Optimal routing results

1 8-13-3-1
2 8-6-2
3 8-13-3
8
4 8-6-4
6 8-6
11 8- 11
5 12-5
7 12 -7
12
9 12-9
10 12 - 10

12
1799 200

LRP
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Resarch on combned location-routng problems in ntegrated hazardous
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Abstract: In this pgoer, a class of combined location-routing problens in integrated hazardous materials
(HAZVAT) logistics systams is studied, and the risk bottleneck of the netwvork is egecially considered A
non-decreasing safety cost function isconstructed New netwvorksfom based on the security degree of trangor-
tation vehicles The reaultsof location-routing vary with the changing netwvorks Several objectives need o be
considered in HAZMAT logisticsmanaganent, and cost, rik and rik equity are considered in the progran-
ming After listing the assmptions for modeling, a multi-objective location-routing model of HAZMAT inte-
grated logistics systans based on netvork risk bottleneck is built According o the model, a heuristic algo-
rithm based on greedy which can find the globally optimal ®lution is developed At the end of thispaper, a
numerical example was given
Key words hazardousmaterials integrated logistics system; risk bottleneck; location-routing problem; heu-
ristic algorithm



