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Evaluation method of urban expressway service level based on
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YANG Fu-she'?, ZOU Qun’, LI Ming', CHEN Kuan-min', GAO Yang'
(1. School of Highway. Chang’an University, Xi’an 710064, Shaanxi. China; 2. School of Science,
Chang’an University, Xi’an 710064, Shaanxi, China; 3. School of Civil Engineering and
Architecture, Nanchang Institute of Technology, Nanchang 330029, Jiangxi, China)

Abstract; According to the characteristics of urban expressway, urban expressway was divided into basic
section, weaving section, diverging and merging section. The traveling speed of free flow was calculated
by using Greenshields model, and spot speed data were collected through dual-loop detector to estimate
traveling speed. After the consistency test of right side mean and mean square deviation for traveling
speed index, the service level was quantified, the evaluation method of urban expressway service level
based on traveling speed index was proposed, and example verification was carried out on the Southern
Section of Second Circular Road of Xi’an City. Evaluation result shows that when the traveling speeds in
free flow, peak period and flat peak period are 82.514, 47.825 and 67. 930 km * h™' respectively, the
mean and mean square deviation of traveling speed index in peak period are 7. 206, 8. 482 respectively,

and the service level of urban expressway is 2. 667 and is [[[ level. The mean and mean square deviation
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of traveling speed index in flat peak period are 6. 408, 8. 960, and the service level of urban expressway

is 4. 083 and is [[ level. The calculation result consists with actual situation, so the proposed method is

effective. 5 tabs, 2 figs, 18 refs.
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Fig. 1 Detector layout of traveling speed
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Tab.1 Service level standard of urban expressway
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| Tab.2 Test data of traveling speed
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Tab.3 Analysis results of traveling speed
K 1) 4 e e o - W i B
L [X [a] 2 7Y l;/km L;/km - —
%5 V,/(km+ h™1) T;/s V,/(km » h=1) Ti/s
1 SrAETIX 0.180 0.415 61.041 24.4 71.757 20. 8
2 FEA i B 0.470 0. 395 71.762 19.8 76.371 18.6
3 A B B 0. 320 0. 375 62. 830 21.5 64. 954 20. 8
4 FEA i B 0. 430 0.515 60. 132 30. 8 69.733 26. 6
5 FEAS i Bt 0. 600 0.505 75.524 24. 1 80. 026 22.7
6 A B B 0. 410 0.425 79.110 19.3 82. 860 18.5
7 FLA i Br 0. 440 0. 385 70. 068 19. 8 74.322 18.6
8 S ETIX 0.330 0. 340 60. 066 20. 4 66. 709 18. 4
9 LA B B 0. 350 0. 470 68. 803 24.6 73.258 23.1
10 FeA i B 0.590 0.520 62.735 29.8 69. 905 26. 8
11 LYK 0. 450 0.365 56. 774 23.1 66. 236 19.8
12 YK 0. 280 0. 330 53.597 22.2 63.169 18.8
13 LA B 0. 380 0. 345 39.162 31.7 54,741 22.7
14 SrAETIX 0.310 0. 365 29. 862 44.0 55.472 23.7
15 A % B 0. 420 0.420 19. 694 76.8 71.923 21.0
16 LY X 0. 420 0. 345 21.511 57.7 56. 223 22.1
17 FEA i B 0. 270 0. 365 38.962 33.7 61.565 21.3
18 FEAS i Bt 0. 460 0. 230 72.086 11.5 66. 484 12.5
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Tab. 4 Analysis results of free traveling speed
e 2% 2 L;/km Greenshields & %I Vi/(km« h™1) T:/s
1 0.415 Vi=—0.648K;+85. 233 85.233 17.5
2 0. 395 V,=—0.545K;,+91. 143 91.143 15. 6
3 0. 375 Vy=—0.596K;+82.600 82. 600 16.3
4 0.515 V,=—0.616K,+82.208 82.208 22.6
5 0.505 Vs;=—1.044K;5+97. 815 97.815 18. 6
6 0.425 Ve=—0.492Ks+91.775 91.775 16.7
7 0. 385 V7;=—0.684K;+90. 502 90. 502 15.3
8 0. 340 Vg=—0.576Ks+78.610 78.610 15.6
9 0.470 Vy=—0.865K,+89.677 89.677 18.9
10 0.520 Vie=—0.435K,+80. 631 80. 631 23.2
11 0. 365 Vi =—0.949K,; +89. 640 89. 640 14.7
12 0. 330 Vip=—0.564K,, +74. 377 74,377 16.0
13 0. 345 Vis=—0.578K;; +68. 884 68. 884 18.0
14 0. 365 Vig=—0.559K, +72.895 72.895 18.0
15 0. 420 Vis=—0.525K,51+87.924 87.924 17.2
16 0. 345 Vig=—0.427K;5+66. 937 66.937 18.6
17 0. 365 Vi;=—0.604K,; +73.722 73.722 17.8
18 0. 230 Vis=—0.667K,5+85.887 85. 887 9.6
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Tab.5 Analysis results of urban expressway service level
1ol DA B - W ] B
25 ) %) T/h V,/(km e+ h 1) I (0] 25 %) T/h V,./(km e« h™ 1) I O
8:05 0.151 47.086 0.570 1 20:05 0.102 69. 706 0. 844 I
8:10 0.148 48.041 0.581 1T 20:10 0.102 69. 706 0. 844 I
8:15 0.164 43. 354 0.524 1T 20:15 0. 104 68. 365 0. 828 I
8:20 0.171 41.579 0.504 I 20:20 0.103 69.029 0. 836 1}
8:25 0.186 38.226 0.462 v 20:25 0.103 69. 029 0. 836 I
8:30 0.193 36. 839 0. 446 v 20:30 0.103 69.029 0. 836 I
8:35 0. 180 39.500 0.478 v 20:35 0.100 71.100 0. 861 Il
8:40 0.178 39.944 0.483 I\ 20:40 0. 100 71.100 0. 861 I
8:45 0.165 43.091 0.522 1T 20:45 0.098 72.551 0.878 Il
8:50 0. 154 46.169 0.558 ik 2050 0.097 73.299 0. 887 Il
8:55 0.164 43. 354 0.524 1T 20:55 0.096 74.063 0. 897 I
9:00 0.167 42.575 0.516 1T 21:00 0.095 74.842 0. 906 1
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