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Support System for the Routing of Recycled Waste Collection Vehicle
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Abstract

From a case study of the problems in the recycled waste collection business, we found that the decision
making in the routing of recycled waste collection vehicle depends on a person who is in charge of this task.
However, this process involve many conditions, such as the varieties of the recycled waste, the fleet size and mix
the capacity of vehicle, and the picked up time constraint, which cannot be fully optimized by only a person
decision. The objective of this study is system designing to support to plan the routing of recycled waste
collection vehicle by applying Saving Algorithm and Sweep Approach for optimal distance and truck utilization.
From the problem mentioned, the research solution consist of 1) create the master route by applying Saving
Method with the picked up time constraint and 2) design a support system to calculate optimal result by applying
2 heuristics method ; Saving Algorithm (Clarke & Wright, 1964, 568-581) and Sweep Approach (Gillet & Mille,

1974, 340-349) is the support system written in JAVA and linked with database in Microsoft Excel 2003.

The system will show the feasible routes which is maximize saving with optimal truck utilization. We
found that result can support to plan the routing of recycled waste collection vehicle better than using a simple
decision making from a person which decrease 10.5% distance, increase weight truck utilization to 5% and,
increase volume truck utilization to 7%

Keywords : The Vehicle Routing Problem, Heuristics, Saving Algorithm, Support System, Recycled Waste
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MANUHIN

Msun 1 gnminiduevieveziaztesinanaIsy

Y awdaden | deditalums e a2 Y anwiadeu | Tedisalums e a2
anm v . nNANAY anm v . NNANAY
(GER)) U (39) U
P, 4 - (3.5,-11.5) P, 1 10U 16.00 | (-3.5,-6)
P, 4 - (1,2) P, 2 Ao 16.00 (8,-3)
P, 4 - (2,8.5) P, 1 - (0,-13)
P, 4 - (3.5,-12) P, 1 - (-2.5,12)
P, 4 - 4,1) P, 1 - (5,-15)
P, 4 - (3.5,2) P, 1 - (0.5,2)
P, 4 AU 10.00 | (-2,-13) P, 1 Aou 1500 | (1,-31)
P, 4 Ao 10.00 (8,-10) P, 1 AU 16.00 | (-1,-12)
P, 4 AoU 18.00 | (8.5,-11.5) P, 1 - (-7,-14.5)
P, 4 oY 10.00 (1,-13) P, 2 - (7,-16)
P, 2 oY 18.00 (2,2.5) P, 1 - (4,0.5)
P, 4 oY 16.00 4,12) P, 2 - (1,2.5)
P, 2 - (3.5,-12) P, 2 - (10,-1.5)
P, 1-2 oY 18.00 (,4) P, 1 - (-0.5,-12)
P, 23 - (-4,-19) P, 1 - (10,-1.5)
P, 1-2 Ao 16.00 (3,-8.5) P, 2 - (-1,-15)
P, 1 AU 18.00 | (-2,-16.5) P, 2 - (13,-1.5)
P, 2 - (-6,6) P, 2 - (-4.5,-6)
P, 1 Ao 18.00 (0.5,3) P, 2 - (-0.5,-17)
P, 1-2 AU 16.00 | (3.5,1.5) P, 1 - (-1,-15.5)
P, 1-2 Ao 16.00 (5,-35) P, 2 - (4,-14.5)
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= 1 @ Y v Ao d
f1319N 3 ﬂTﬂﬁZWﬂﬂﬂJﬂQQﬂﬂ'l‘ﬁaﬂﬂi]ﬂlﬂu Master Route

Pl | P2 | P3 | P4 | P5 | P6 | P7 | P8 | P9 | Pl | Pl |PI
P1
P2 2.7
P3 19. -
P4 27. - | 16.
P5 771 58| 77| 7.6
P6 14. | 46| 14.| 14.] 16.
P7 | 20. - 15.] 20.] 83 | 11.
P8 21.| 1.1 ] 18. ] 21.| 9.8 | 13.| 18.
P9 22.1 0.6 ] 19.| 22.| 12. ] 14.] 19.| 30.
P1 22. - 14.] 22.| 7.3 | 10.| 25. | 14. | 20.
Pl 27. 1 13 ] 18.| 27.] 10. | 12.] 21.| 22.| 23.| 22.
P1 21. - 16.] 21.] 95| 12.| 28.| 15.] 20.| 22.| 22.
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S e .
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MR 1 Modsenunamstadunedreminau gadeyad 4

Transfer Path | Truck | Node Path Total [Weight| Total [Volume Path
Weight [Volume
Date Mo Id D saving | Weight | Util. | Volume | Util. Distance
27Mar 1 T2 P31 | 1,140 | 8.30 0 1140| 0.38 8.30 0.61 37.6
27Mar 2 T2 P14 [ 1,110 | &.11 0 1110| 0.37 6.11 0.45 24
28Mar 3 T2 P10 | 1,070 | 9.26 14.2 1180 0.40 10.67 0.78 31.2
28Mar P3 120 | 1.4 0 0
28Mar 4 T2 P29 | 1,120 | 693 f.T 1650| 0.55 9.35 0.68 42.1
28Mar P11 530 | 2.41 0 0
29Mar 5 T1 P27 670 | 4.78 0 670| 045 4.78 0.71 3.2
294Mar 6 T1 P16 690 | 4.06 0 690| 0.46 4.06 0.61 20.2
294Mar T T2 BT 870 | 7.50 28.8 1640| 0.55 11.63 0.85 39.4
294Mar P15 770 | 414 0 0
29Mar 8 T2 P42 | 1,280 | 8.94 0 1280 043 8.94 0.65 35.8
304Mar 9 T1 P4 150 | 1.76 55 570| 0.38 5.46 0.81 28.4
30Mar P13 300 | 2.28 0 0
30Mar P1 120 | 1.4 0 0
304Mar 10 T1 P12 770 | 3.49 0 770| 051 3.49 0.52 28.8
1-Apr 11 T1 P2 120 1.4 21.8 380| 0.26 4.58 0.68 23.8
1-Apr PG 150 | 1.76 0 0
1-Apr P5 120 | 1.1 0 0
1-Apr 12 T1 0 0
2-8pr 13 T1 P8 180 | 1.83 30 530| 0.35 5.40 0.81 35
2-8pr P9 350 | 3.57 0 0
24pr 14 T1 0 0
2-8pr 15 T2
2-8pr 16 T2
k| 156750 | 11,630 | 0.43 8277 0.68 349.50
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nat
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MR 2 ModITenuRamItadundlesz Dl gadeyad 4

Transfer |Path |Truck|Node Path Total |Weight| Total |Volume Path
Weight|Wolume Technigue
Date Mo Id D saving | Weight | Utl. [Volume| Utl. |Distance
274dar 1 T2 |P16 690 4.06 19.2 1970 0.66| 13.00 0.95 36.8| Sweep-2
P42 1280 8.94
274ar 2 T2 |P29 1120 6.93 1120 0.37 6.93 0.51 28 Sweep-2
28Mar 3 T2 |P10 1070 9.26 14.2 1190 0.40] 1067 0.78 31.2] Sweep-1
P3 120 1.41
28Mar 4 T2 |P31 1140 8.30 1140 0.38 8.30 0.61 37.6] Sweep-2
294ar 5 T1 0 0.00
294Mar 6 T1 0 0.00
294dar i T2 |PT 870 7.50 28.8 1640| 0.55| 11.63 0.85 39.4| Sweep-1
P15 770 4.14
294dar 8 T2 ol 0.00 0.00 0.00
30Mar 9 T1 |P12 770 3.49 0 770 0.51 3.49 0.52 28.8| Sweep-1
304dar | 10 T1 |P1 120 1.41 55 570 0.38 5.46 0.81 28.4)] Sweep-1
P13 300 2.28
P4 150 1.76
1Apr 11 T1 |P11 530 2.41 31.8 800| 0.53 5.59 0.83 28.2| Sweep-2
P5 150 1.76
P& 120 1.41
1-Apr 12 T1 |P2 120 1.41 3.1 790| 0.53 6.19 0.92 7.5 Sweep-2
P27 670 4.78
2-Apr 13 T1 0 0.00
2Apr 14 T1 0 0.00
2-Apr 15 T2 |P8 180 1.83 46.5 1640 0.55| 11.51 0.84 42.5] Sweep-1
P9 350 3.57
P14 1110 6.11
2Apr 16 T2 0 0.00
ekl 198.60 | 11,630 | 048 | 8277 0.76 | 308.40
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