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Fig. 1 Disruption management in urban distribution system
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Fig. 2 The tolerant level of a customer for the

time-window-violating delivery
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Table 1 Methods for measuring whole customer dissatisfaction
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Fig. 3 Distribution state at the time of 1 h
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Table 2 Customer order information
X Y
/km /km It /h /h
0 4.5 3 0 0 0
1 12.8 8.5 0.1 4.7 10.5
2 18.4 3.4 0.4 1.5 6
3 15.4 16.6 1.2 4.7 10.2
4 18.9 15.2 1.5 5.1 9.5
5 15.5 11.6 0.8 3.7 8.9
6 3.9 10.6 1.3 6.7 12.3
7 10.6 7.6 1.7 7.9 12.9
8 8.6 8.4 0.6 0.6 5.7
9 12.5 2.1 1.2 2.6 6.8
10 13.8 5.2 0.4 2.5 8.1
11 6.7 16.9 0.9 4.1 10.1
12 14.8 2.6 1.3 3.4 8.1
13 1.8 8.7 1.3 0 6
14 17.1 11 1.9 5.3 10.3
15 7.4 1 1.7 2.1 6.3
16 0.2 2.8 1.1 6.8 12
17 11.9 19.8 1.5 7.7 13.4
18 13.2 1.1 1.6 6 10.4
19 6.4 5.6 1.7 5.4 9.6
20 9.6 14.8 15 5.8 11.7
3
Table 3 Initial distribution plan
X° S0 fO
1 048474049 3.5 | 4.5
2 0424843641200 | 7 1
47.05% 162.08
3 (02945464999 7.8 | 0.2
4 0544439 5.4 |26
4.2
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Table 4 Results generated by the proposed model
and the global rescheduling model
S 46.86% | 51.07%
f 174.73 161. 64
1 g(D; D;) 16 16
S 44.49% | 47.40%
f 196. 92 172.63
2 g(D; D;) 18 22
S 46.00% | 46.16%
f 178.74 178.51
3 g(D; D;) 18 20
s 46.05% | 47.51%
f 181.23 177.22
4 g(D; D;) 22 22
1) ( 4) 12 4
3
2) ( 3
2
3) ( o 1
4 2 3
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Fig. 4 The comparison of customer dissatisfactory levels
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Fig. 5 The comparison of distribution costs
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Fig. 6 The comparison of road deviations
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A model for disruption management in urban distribution systems

HU Xiang-pet SUN Liqun WANG Ya-nan
Institute of Systems Engineering Dalian University of Technology Dalian 116023 China

Abstract: Unexpected events which may disable the original distribution plan occur occasionally in urban
distribution systems. In order to solve the difficult problem the author adopted the methodology of disruption
management to construct a lexicographic multi-objective disruption management model to handle the disruption
caused by an unexpected event in urban distribution systems. This model measured disruptions from the follow—
ing three aspects: Customer dissatisfaction operational cost and path deviation. Tabu search algorithm which
combines several kinds of neighborhood functions was adopted to solve the model. The computational results
of the model proved that due to the tradeoff between all parties involved in the distribution system the model
is more effective than existing global rescheduling models. Moreover it is more flexible and feasible than tra—
ditional models in the aspects of objective ranking and customer dissatisfaction measuring in practical applica—
tions.

Key words: logistic distribution; disruption management; multi-objective programming model, demand chan—

ging



