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Merging Model of Vehicles on Upstream Transition
Area of Expressway Work Zones

SUN Zhiyong SUN Xiao-duan RONG Jian
( Beijing Key Laboratory of Traffic Engineering Beijing University of Technology Beijing 100124 China)

Abstract: To explore the influence of upstream transition length on expressway main lane traffic
volume the headway characteristics in main lanes of upstream transition area were analyzed based on
actual data showing the headway distribution in accord with Erlang distribution. Considering the
vehicles’ changeable critical headway when driving along upstream transition area a vehicle merging
model was proposed by gap acceptance theory and differential methods thus a new optimal design
method of the upstream transition length was presented. This method reveales the effect of upstream
transition length traffic flow of main lane and merging speed on merging probability. Results show that
the merging model can well consider the effect of expressway geometry characteristic and traffic
conditions on driver’s merging behavior. The upstream transition length provides a new method for the
design of work zones.
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Table 1 Statistics of headway in main lane of upstream transition area
k ,\/2 (Xg.os =43. 77)
0Om 9.91 68. 98 1.42 1377 41
50 m 10. 50 67. 64 1.63 879 39
100 m 7.96 49.51 1.28 1 405 24
150 m 9.59 61.78 1.49 987 29
200 m 8. 12 50. 52 1.31 1208 31
250 m 7.90 58.46 1.07 1122 22
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