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The influence of route choice criteria on the operating efficiency

for road network with stochastic supply and demand

ZHENG Xun',ZHANG Zheng*, GUO Penghui'
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China; 2. Shenzhen Smart City Technology Development Group Co., Ltd., Shenzhen 518046, China)

Abstract: To investigate the impact of different route choice criteria on the operational efficiency of
road networks, three criteria based on mean travel time, travel time budget, and mean-excess travel
time are established, assuming that OD (origin-destination) demand follows a Log-normal distribution
and link capacities follow a Beta distribution. Traffic assignment variation inequality models are
constructed according to those criteria, and algorithms are developed to solve them. From the
perspective of traffic turnover, a calculation method for road network operating efficiency is proposed.
The influence of three route choice criteria, degree of link capacity degradation, demand structure,
demand quantity, and travel time reliability on road network operating efficiency are analyzed through
case studies. The results show that: 1) Road network operational efficiency is highest under the mean
travel time (MTT) criterion and lowest under the mean-excess travel time (METT) criterion; 2)

Operational efficiency decreases notably as link capacity degradation increases; 3) There exists a
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specific demand structure and volume that maximizes operational efficiency under each criterion when

the degree of link capacity degradation and demand mean-variance ratio are fixed; 4) For travel time

budget (TTB) and METT route choice criteria, operational efficiency decreases significantly as travel

time reliability increases.

Key words: uncertainty in traffic supply and demand; stochastic road network equilibrium; mean

travel time; travel time budget; mean-excess travel time; road network operating efficiency
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Table 1 Link flow and travel time at equilibrium state

B UE £ RUE %! MEUE #5¢#

G5 BB/ (b Tyyp/min BB/ (i h") Tpy/min BB /() T/ min
1 1381.2340 10.010 6 2041.926 0 13.790 3 2079.4550 14.198 0
2 3118.766 0 17.862 6 2458.074 0 15.899 2 2420.5450 16.430 1
3 3291.2490 139191 2505.9530 14.8850 24554100 15.2419
4 708.751 1 24.024 4 1494.0470 24.908 7 1 544.590 0 25.5109
5 1726.753 0 12.386 5 2015.3050 14.725 4 2044.8290 14.970 1
6 2945.730 0 10.965 5 2532.5740 10.696 0 2490.036 0 10.676 4
7 4375.356 0 12.532 6 4037.209 0 13.646 4 4023.040 0 14.970 1
8 470.162 8 12.018 1 436.170 2 12.059 2 442.333 8 12.0750
9 2019.4230 15.2747 2 046.310 0 15.054 1 2 048.609 0 17.799 3

10 23559330 11.488 2 1 990.899 0 16.665 3 19744310 11.5547
11 2019.4230 14.099 7 2 046.310 0 11.665 3 2 048.609 0 16.430 1
12 1924.806 0 13.376 7 22158170 14.725 4 2219.653 0 15.064 3
13 733.196 7 26.081 6 1254.838 0 27.501 4 1300.075 0 279123
14 2394.969 0 12.3417 2 651.987 0 13.5927 2661.9870 15.8179
15 2 480.577 0 14.003 7 2453.690 0 15.3929 2451.3910 17.037 6
16 2270.324 0 17.775 2 2 189.196 0 19.360 7 2 185.0270 19.857 3
17 3118.766 0 14.099 7 2458.074 0 16.665 3 2420.5450 16.430 1
18 0.000 0 36.000 0 0.000 0 36.000 0 0.000 0 36.000 0
19 1729.676 0 13.040 8 1810.804 0 13.750 7 1814.9730 13.956 2
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operating efficiency
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