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Robustness Optimization of Sequence Decision in Urban Road Construction
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Abstract In order to improve the robustness of sequence decision in urban road construction,a bi-level programming
model was proposed to optimize urban road construction sequence decision. The model assumes that travel demand dis-
turbs in a certain range,the upper-level is programmed to seek the comprehensive minimum value between system total
travel time and the sensitivity of system total travel time under the limited funds constraint,and the lower-level pro-
gramming is a stochastic user equilibrium assignment model. The sensitivity calculation formula of system total travel
time travel demand was derived,and the solution algorithm of the model was also presented. At last,taking a test road
network as an example, three decision optimization models based on system total travel time, based on sensitivity and
based on comprehensive travel time with system total travel time and sensitivity were analyzed. The results show that
three decision optimization models can seek the optimal urban road construction sequence of its objective function re-
spectively, but the optimal results based on sensitivity and based on comprehensive travel time are more robust than the

optimal result based on system total travel time under demand uncertainty.
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Fig. 1 Test road network
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Table 1 Parameters of link travel time function
BREY  AEneE RAEAEH BBRERAK

1 9 400

2 7 800 -
3 14 400 —
4 7 200 60
5 9 200 —
6 12 800 —
7 3 350 -
8 8 300 90
9 5 800 -
10 13 200 90
11 9 400 100
12 9 300 —
13 15 550 -
14 10 550 -
15 9 600 —
16 6 700 —
17 9 500

18 8 300 -
19 11 600 —
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Table 2 Optimal results of construction sequence under three

decision types
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1 8 83785 8 5430 8 60278
2 10 82034 11 3294 11 58732
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4 4 81848 10 3094 4 58222
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Fig. 2 Changing curves of system total travel time and sensitivity
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Fig. 3 Changing curves of system total travel time and sensitivity

under demand perturbation
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