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Tab.1 Traffic volumes in peak hour at entrance

veh/h
Jeitn r kI ARk [CFiian]
HEH &
7k HA bt HA kg HA bt HA
it 308 1538 185 1258 592 437 216 473
F2 ZTXOHEBAER
Tab.2 Queue results at intersections
B AR WAL A WF 5T R
g; RN BORHEBL O HEBAWREY CFIgHEBN BORHEBL HEBAWRE/  PIHREBL EORHEBA HREBAIRE
KB /m K /m w KB /m KB /m w KB /m KB /m w
1 36.56 98.79 189 44.05 123.98 203 44.43 124.01 207
2 58.14 133.11 277 54.94 143.68 234 54.53 136.69 233
3 41.09 120.22 204 65.15 156.01 339 55.12 122.33 258
4 46.12 117.96 218 49.87 134.56 255 50.44 128.24 246
5 58.58 130.42 284 49.02 121.17 245 48.17 134.19 232
6 51.63 130.56 226 54.42 145.09 265 51.97 116.84 263
7 48.03 99.49 236 37.87 90.55 180 37.87 90.55 180
8 46.57 98.75 213 47.17 118.42 234 47.74 124.11 227
9 38.69 85.73 190 42.25 95.55 203 39.46 87.43 192
10 4143 115.13 232 50.65 129.91 254 50.19 123.15 233
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Tab.3 Delay results at intersections

. A B LG B B St

T\ v

% iﬁ$%ﬂ S SE R ] iﬁyﬁﬁ B IE R ] iﬁ$%ﬂ BE R ]

TR 8] TR H] TR 8]

1 36.14 30 788.06 37.44 31 900.69 37.58 32 018.17
2 41.53 37 084.28 39.42 35 203.58 39.09 34 906.09
3 33.92 27 411.07 42.08 33 999.87 38.26 30 915.44
4 36.87 30 307.44 37.99 31 230.76 37.95 31 191.64
5 42.72 33 491.62 39.66 31 095.75 39.10 30 650.52
6 36.82 32 289.05 39.17 34 353.34 38.5 33 760.16
7 38.46 30 923.53 36.28 29 167.37 36.28 29 167.51
8 36.66 29 658.07 37.31 30 185.44 37.31 30 104.54
9 35.17 29 223.34 34.54 28 706.63 34.54 28 706.62
10 36.98 29 918.01 37.12 30 030.34 36.91 29 857.73
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Tab.4 The results of straight lane at north entrance

Peei BT AL C AR E
R
e TRV R FE FEJT Y5 R I FE BT R AR
W msokr - WesskE " Wesskor -
1R[] /s it /gallon R E] /s i /gallon NS i /gallon
1 C 32.02 3.725 D 39.19 4.089 D 39.78 4.029
2 D 44.31 4.863 D 39.76 4.844 D 38.46 4.767
3 C 33.84 4.126 E 59.98 5.734 D 44.22 4914
4 D 40.46 4.610 D 44.53 4.942 D 44.55 4.928
5 E 62.78 4.961 D 49.04 4.648 D 47.25 4.493
6 D 38.30 4.502 D 47.82 4.857 D 44.01 4.636
7 D 38.57 3.472 D 35.40 3.519 D 35.40 3.518
8 D 37.86 4.271 D 38.69 3.930 D 38.36 3.934
9 C 34.32 4.152 C 33.27 3.816 C 33.25 3.814
10 D 39.24 3.813 D 42.48 4.304 D 41.82 4.255

W 4 s il 20 A VISSIM 45 B F 5938 X b gk D 38 EATIE O, v LA & BUR) i i A 5 1 i 22 5%
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Tab.5 The results left—turn lane at north import

- B A AR BT R ERTIERY R
Z;:g W5k T i%?ﬁﬁi PRI FE W5k T iﬁﬁ?ﬂ]ﬁ RIS FE W5k T i%?ﬂjﬂ PRI I FE
BREtE/s  fit/gallon BREtE/s  fit/gallon BE s H/gallon
1 D 48.04 0.628 E 49.40 0.732 E 59.36 0.747
2 E 58.24 1.059 D 47.34 0.930 D 4821 0.943
3 D 49.32 0.806 E 64.88 1.385 E 63.48 1.324
4 D 52.99 0.842 E 55.03 0.954 D 54.22 0.936
5 E 63.32 1.014 E 68.97 0.838 E 62.36 0.848
6 E 55.59 1.015 E 57.82 1.033 E 61.25 1.038
7 E 72.74 1.286 D 51.71 0.817 D 49.96 0.799
8 E 59.64 0.856 E 61.41 0.951 E 58.78 0.945
9 D 51.41 0.799 D 53.97 0.858 D 53.73 0.851
10 D 54.82 0.816 D 50.18 1.125 D 50.00 1.105
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Calculation of Storage Lengths for Left—Turn Lanes Based on
Signal Control

Wang Shuang', Wei Chong',Chen Jingya®

(1. MOE Key Laboratory for Urban Transportation Complex Systems Theory and Technology, Beijing Jiaotong University,
Beijing 100044, China; 2. College of Civil and Transportation Engineering, Hohai University , Nanjing 210098, China)

Abstract : Designing the storage lengths for left—turn lanes can significantly influence the operational efficiency
of the intersection. However, current design specifications and existing research do not establish a general calcu-
lation model of storage lengths, which may produce an unreasonable and hazardous left—turn lane. Based on ve-
hicle arrival distribution and queuing theory, this paper analyzed the most unfavorable queuing condition of the
left—turn lanes and established the calculation models of storage lengths for left—turn lanes with protected phases
and permitted phases. And the calculation models were programmed by C—language which is convenient for de-
signers to master. Finally, taking an intersection in Beijing as an example, this paper validated the rationality of
the novel models by VISSIM. The simulation results showed that the novel models effectively reduced the delay
time of queuing vehicles and improved the operational efficiency of the intersection. Therefore, the calculation
models of storage lengths for left—turn lanes may be efficiently applied to the design.
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