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Study on graded speed limit in work zone crossovers for

expressway construction
Lv Lu!, Ding Tian?, Guo Zhongyin*

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China; 2. College of
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Abstract: To ensure the vehicles through the work zone crossovers for expressway construction smooth and fast, a graded
speed limit plan for the traffic control zone was studied. Firstly, collect and analyze the traffic flow velocity and time headway
in different traffic control zones. Secondly, according to the vehicle trajectory to calculate the value of the last speed limit sign,
and a graded speed limit plan for the traffic control zone was formulated based on vehicle deceleration and driver gaze. Finally,
the graded speed limit plan was evaluated by safety and efficiency indictors through driving simulator. The results show that
the average speed and the time headway in work zone crossovers are the smallest. When the median width is 70 meters, the
final speed limit value should be 40 km/h, forming a graded speed limit system in expressway construction with a deceleration
amplitude of 20 km/h and a final speed limit sign positioned in 50 meters before the upstream of the transition area. The driving
simulation test show that compared with the two-level speed limit scheme in the "Safety Work Rules for Highway
Maintenance," the comprehensive efficiency index of the traffic control zone under established scheme has increased by 9.15%,
and the extensive safety index has decreased by 27.62%.
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Tab.1 Total vehicles in different construction traffic control zone

Traffic control zone warning buffer crossover activity termination
Sample size/veh 778 1138 258 264 555
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Tab.2 Relationship between the vehicle speed and opening widths

Crossover
width/m
Turning
radius/m
Sideway
force 016 015 015 0.14 0.14 0.13 0.13 0.13 0.12 0.12
coefficient
Velocity/km
e hl
B3 2 TR0, MR B KRy 70m B, THEAS BRI 46.21km/h. T IRER G
WRIBAT 224, TR MRS A B BB R 10km/h B R 0N e , 15 38 il T4 i) [X e ¢ BREAEL R Ry
40km/h,

40 50 60 70 80 90 100 110 120 130

36.33 55.08 78.00 105.08 136.33 171.75 211.33 255.08 303.00 355.08

28.82 3449 41.04 4621 5263 5720 6345 69.71 7340 79.46
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Fig.4 Diagram of the limit signs interval calculation
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Tab.3 Relationship between the speed and longitudinal friction coefficients or field vision of the driver

Velocity/km < h? Longitudinal friction coefficient/f Driver field vision a/°
120 0.29 22
100 0.30 40
80 0.31 60
60 0.33 86
40 0.38 100
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Tab.3 Relevant indicators calculation process of gradient speed limit signs

Indictors Calculation methods

Value of the first J1.9° +6.475°
- oy = J254016 029{222 x(2-31)- 12 +0475

+120% =95.612km / h

speed limit sign V, tanll
Distance between
the first and second | = 100 ,, 100°-80° 13 +6.475 100 3_1+—\/1.92+6.4752 _188.358m
speed limit sign 1, 36 254.016x 0.3 tan20 3 6 tan20
Prepositive distance , , : - . -
of the last speed L :@X% 60" -40°  1.3°+6.475 60 <31 —x/.9+6.475:49'633m
3.6 254.016 x0.33 tan43 3 6 tan43

limit sign |
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