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Application of Optimization and Simulation Techniques
to Logistics of Steel Products
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Abstract:

An efficient transportation plan which satisfies various conditions and customer needs is required in the
transportation of iron and steel products. Authors developed a new system in which a multipurpose optimization
technique was applied to meet this requirement, and made it possible to generate the plan of high accuracy in a
short time. This report shows an example of the optimization of a distribution plan. In an example of dispatching
trucks for the in delivery large area, an efficient delivery plan was obtained in a short time by applying
metaheuristics. For the navigation plan of specially designed steel coil carriers, it is possible to increase the voyage

number of new routes by maintaining the number of voyage of existing routes applying combination of heuristics

with optimization under the same carrier number.
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Table 1 Outline of delivery

Restriction Spec@f@cat@on of type of v§hicle
condition Spe.lelcatIOI? at del.lvery time

Vehicle loading weight
Objective Delivery distance
function Loading ratio

Number at delivery destination: 50—150 cities
Delivery Amount of loading: 200-500 t/d
scale Number of orders: 100-300 order/d

Number of vehicles: 50-100 d ™!

(4-15 shipping ton vehicles)

Initial solution making <

)

The solution is improved by the
replacement processing of tried and
erred load.

The solution of the shortest route that
satisfies the restriction of the delivery
time is searched.

End of processing
frequency

Output of the best solution

Fig.1 Proposed algorithm
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Fig.2 Search processing of proposed algorithm
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Fig.3 Distribution of delivery area and example of divided
area

24 —



PRETEIC BT A IRBEALB LY I 2 L= 3 VHIROIEH

Fig.4 Example of planning results

Table 2 Planning results

Number of vehicles | Number

Amount of | Number

loading (t) |of orders | Ayte | Manual deference

operation of vehicles

Average 360 208 61 63 2
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Fig.5 Example of ship schedule
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Fig.6 Model of transportation by ship
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Fig.7 Cycle time of Fukuyama-Tokyo-Keihin-Nagoya trip
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Fig.8 Loading time zone at Fukuyama
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Schedule for ships
Fukuyama-Tokyo/Daikoku
round trip only

Step 1: Rule Based Scheduling ﬂ -
Reserve ship schedule so as to C Schedule for ships

minimize waiting time and Fukuyama-Nagoya/TSC
equalize interval of trip round trip only

il

Schedule for ships
Fukuyama-Osaka
round trip only

Schedule for ships
Optimize ship scheduling to from Fukuyama to anywhere
achieve required number of S0 as to achieve required

Step 2: Depth first search
trips number of trips

Fig.9 Heuristic algorithm for RoRo ship scheduling

Table 3 Simulation result of Case 1 (Number of trips)

Loading Fukuyama Tokyo| Keihin |Total
Un Osaka Chukyo 1 |Tokyo 1|Sub Chukyo 1
loading Chukyo 2| Tokyo 2 |total Chukyo 2
Operation | 53| 3 20 65| 3 ~ |68
result
Simura- |5 31 21 |62 - 0 |7
tion result

Fukuyama

. M;%@z
NN /
LAY/ ;w

Keihin
‘ Mon. Tue. Wed. Thu. Fri. Sat. Sun. Mon. Tue. Wed. Thu. Fri. Sat. Sun. ‘
W Fukuyama-Tokyo 1 E Keihin-Nagoya 1/2

m Fukuyama-Osaka
Fukuyama-Nagoya 1 Fukuyama-Nagoya 2

Fig.10 Simulation result of Case 1 (Ship and loading schedule)
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Table 4 Simulation result of Case 2 (Number of trips)

Loading Fukuyama Tokyo| Keihin |Total
Un Osaka Nagoya 1 | Tokyo 1|Sub Nagoya 1
loading Nagoya 2 | Tokyo 2 |total Nagoya 2
Operation | 15| 3 21 |65 3 ~ 68
result
Simura- |5 31 21 |62 - 0 |72
tion result
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