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Research on Simulation Model of Double-layer Expansion Design of Expressway

Abstract

Abstract: Aiming at the problems that the traditional traffic simulation technology has insufficient
evaluation accuracy and little application effect in the three-dimensional composite expansion scenario
of expressway, a simulation model construction method for double-layer expansion design of expressway
was proposed. The reconstruction and expansion project of Shenzhen Jihe Expressway is selected as the
research object, the three simulation model modeling elements, including road network facilities, traffic
demand data, and driving behavior model parameters, are sorted out, and the technical process of
simulation modeling is proposed. The whole road network including key infrastructure such as
interchange, toll station, ramp up and down will be simulated and modeled, and the travel OD matrix
within the project scope will be obtained based on the traffic volume prediction model to complete the
traffic demand modeling. The driving simulation technology is introduced to build the driving simulation
scene of the three-dimensional composite expansion of the expressway, design and carry out the driving
simulation test. The K-means clustering algorithm is used to divide the driving behavior into three
categories: radical, conservative and normal, and the characteristics of the driving behavior are analyzed
respectively, according to which the parameters of the simulated driving behavior model are calibrated to
improve the accuracy of the simulation model. The simulation results show that the proposed simulation
model construction method can effectively calibrate parameters such as expected speed, headway and
critical clearance, thus improving the analysis accuracy of the simulation model. Keywords: expressway;
double-layer expansion design; simulation model; VISSIM; driving simulation
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simulation modeling is proposed. The whole road network including key infrastructure such as
interchange, toll station, ramp up and down will be simulated and modeled, and the travel OD matrix
within the project scope will be obtained based on the traffic volume prediction model to complete the
traffic demand modeling. The driving simulation technology is introduced to build the driving simulation

scene of the three-dimensional composite expansion of the expressway, design and carry out the driving

WekE HH: 2023-01-03 &R H Y 2023-03-08

FEETH . E K E R THRI(2022YFF0604900)

BARE: AMR(1982-), T, IESIRRM, WA, BT O REEE S A AR B REACIE . E-mail: giujd@sutpe.com
RS B 5(1992-), 55, LR, fidt, #7077 m N EEZCHE . E-mail: tangyi@sutpc.com

Published by Journal of System Simulation, 2024



Journal of System Simulation, Vol. 36 [2024], Iss. 5, Art. 3

2536 55 5
2024 %5 H

ik, &5 MIE AL S A B I IR 7T

Vol. 36 No. 5
May 2024

simulation test. The K-means clustering algorithm is used to divide the driving behavior into three

categories: radical, conservative and normal, and the characteristics of the driving behavior are

analyzed respectively, according to which the parameters of the simulated driving behavior model are

calibrated to improve the accuracy of the simulation model. The simulation results show that the

proposed simulation model construction method can effectively calibrate parameters such as expected

speed, headway and critical clearance, thus improving the analysis accuracy of the simulation model.
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