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Road Network Mobility Performance Evaluation Based on Freeway Toll Data

SHEN Qiang
( Research Institute of Highway Ministry of Transport Beijing 100088 China)

Abstract: The feasibility of evaluating mobility performance of freeway network by the data of toll collection
system as data resource was discussed and the related algorithm was completely analysed. Based on the toll
dataset of an operational freeway network from July to October during 2008 — 2010 the data analysis and
processing procedure including data preparation data quality control rules database configurations and
modeling of sample outputs was introduced. The potential regularities of the freeway network about travel
time distribution and cycle distribution were found out. Some key indexes of performance measurement
including average speed travel delay travel time index planned travel time index congestion duration were
calculated and exiracted. The advantages and disadvantages of the methodology were pointed out. The
analysis shows that it is feasible to evaluate the mobility performance of freeway network by toll datasets and
the outputs could be the valuable travel information of the freeway network.
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data quality control; congestion index; travel time index
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Tab.3 Key evaluation indexes of mobility performance of freeway network
oD TTI /h PTI
(5am—10am) (5pm—10pm) (5am—10am) (5pm—10pm) (5am—10am) (5pm—10pm)
/km 2008 2009 2008 2009 2008 2009 2008 2009 2008 2009 2008 2009

A B 30.38 n.a. 1.06 n.a. n.a. 1.08 n.a. 0.00 1.31 n.a. 0.00 2.05 n.a. n.a. 1.17 n.a. n.a. 1.20 n.a.
A C 67.15 1.09 1.13 4% 1.09 1.13 4% 0.61 1.09 78% 0.53 2.05 289% 1.17 1.27 8% 1.14 1.28 12%
A D 80.55 1.14 1.22 7% 1.13 1.17 3% 1.03 1.10 6% 1.05 1.50 43% 1.25 1.41 13% 1.23 1.28 4%
A D 105.79 1.07 1.17 9% 1.06 1.13 7% 2.20 3.15 43% 2.36 3.97 68% 1.19 1.33 11% 1.17 1.28 9%
A E 155.52 1.08 1.12 4% 1.06 1.08 2% 1.82 2.70 49% 1.00 2.38 138% 1.20 1.27 6% 1.16 1.24 6%
A F 204.13 1.15 1.24 7% 1.09 1.11 3% 2.14 2.89 35% 0.63 0.68 9% 1.30 1.38 6% 1.11 1.21 9%
A G 225.44 1.14 1.22 7% 1.09 1.13 3% 4.08 4.40 8% 2.47 3.91 59% 1.24 1.30 % 1.24 1.27 3%
A H 232.42 1.10 1.14 4% 1.09 1.11 1% 1.82 2.81 55% 1.94 3.45 78% 1.24 1.28 3% 1.22 1.24 2%
A 1 263.67 1.06 1.10 4% 1.13 1.06 -6% 0.63 1.74 174% 0.33 0.31 -6% 1.09 1.22 12% 1.14 1.11 -3%
A J 247.81 1.11 1.20 9% 1.15 1.19 4% 3.94 4.45 13% 3.33 4.39 32% 1.24 1.31 5% 1.33 1.36 3%
A K 120.31 1.05 1.08 3% 1.08 1.04 -3% 2.18 1.70 -22% 3.24 2.13 -34% 1.12 1.18 6% 1.23 1.14 -7%
A L 139.70 1.14 1.25 9% 1.09 1.13 3% 2.78 2.85 3% 0.67 0.71 6% 1.30 1.42 9% 1.19 1.22 2%
A M 110.31 n.a. 1.08 n.a. n.a. 1.05 n.a. 0.00 2.46 n.a. 0.00 3.23 n.a. n.a. 1.18 n.a. n.a. 1.16 n.a.
A N 226.12 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.  n.a. n.a. n.a.
B A 30.38 1.33 1.09 -18% 1.36 1.10 -19% 2.55 2.86 12% 1.49 2.07 19% 1.64 1.22 -25% 1.57 1.25 -20%
C D 3.17 3.34 4.05 21% 3.34 4.26 28% 2.19 1.62 -26% 0.85 0.78 -8% 4.39 5.01 14% 4.12 5.26 28%
C E 29.35 n.a. 1.80 n.a. n.a. 1.61 n.a. 0.00 0.55 n.a. 0.00 0.48 na. n.a. 1.8 n.a. n.a. 1.74 n.a
C F 26.18 1.33 1.59 19% 1.67 1.52 -9% 0.83 0.70 -16% 0.67 0.74 11% 1.33 1.69 27% 1.74 1.62 -7%
C G 231.06 1.07 1.13 5% 1.13 1.15 2% 1.17 1.88 61% 0.59 0.92 57% 1.22 1.32 8% 1.18 1.22 3%
C H 67.15 1.13 1.07 -5% 1.18 1.11 -6% 1.13 1.99 78% 0.63 1.06 69% 1.25 1.19 -4% 1.22 1.22 0%
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