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Optimum layout of freeway construction area based on crash cost control
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Abstract: In order to explore the optimal layout of freeway maintenance construction area under
the condition of minimum cost of traffic crashes, the important indexes were selected and the
traffic accident cost prediction model of freeway maintenance construction area was constructed on
the basis of analyzing the characteristics of freeway maintenance construction area and temporary
traffic control (TTC) facilities. A questionnaire survey was conducted to determine the influence

level of the layout characteristics of freeway maintenance construction area on traffic accidents.
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Quantitative study of influence of the layout characteristics of freeway maintenance construction
area on traffic accident risk was conducted to determine the accident rate change of the proposed
maintenance operation sections. Taking traffic accident cost control as the goal, the objective
function model of layout optimization of expressway construction area was established, so as to
determine the optimal layout of construction area during maintenance period. The results show
that the layout of freeway construction area has significant impacts on traffic accident cost of
maintenance construction area. The corresponding layout parameters with the highest risk level
in proposed 10 types of characteristics of construction area are daytime (6: 00 to 10: 00)
construction, mobile construction, construction nearby entrance ramps, lane-width less than the
standard, pavement marking, sun glare, no speed limited, construction equipment installation,
tunnel group, heterogeneous fleet (large vehicle ratio is between 20% to 80%), respectively.
Cruisers in construction area which guide the passage of vehicles can greatly reduce the traffic
accidents to the largest extent compared to the other safety improvement countermeasures. The
optimal layout of maintenance construction area obtained by solving the objective function model
of layout optimization of freeway construction area which takes the traffic accident cost control as
the goal, and empirical analysis proves the validity and practicability of the model. The research
can provide a theoretical basis for optimizing the layout of construction area, evaluating the traffic safety
management measures and cost benefit analysis of construction area. 4 tabs, 2 figs, 20 refs.
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