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Advanced Planning for Construction Work
based on Traffic Evaluation Formulas and an Optimization Method
- Optimizing Placement of Passing Places for Vehicles
using Evolutionary Computation 0

Kazuhiro Amano

Abstract

Traffic simulation is used to evaluate its effect on the surrounding environment during
construction. Additionally, in the construction such as tunnels and dams in mountainous
areas, traffic simulation is used to evaluate the transportation efficiency of construction
vehicles traveling on narrow roads. In cases where traffic of large  -size vehicles is higher
than assumed, road improvements will be required. On roads where traffic increases
significantly, numerous traffic simulations are conducted to determine appropriate places
to pass. This is a complicated and time -consuming process.

This study aims to develop evaluation formulas for passing a nd narrow sections as an
alternative to traffic simulations and to reduce the time required for iterative simulations.
The proposed formulas can evaluate cases with large - and small -size vehicles and where
vehicle arrival distributions demonstrate probabil ity fluctuations. A comparison of the
proposed formulas to traffic simulations for a single narrow section relative to average
wait time and the required lengths of passing sections demonstrated that the average
absolute error difference was minimal. In ot her words, we confirmed that the proposed
formulas are sufficiently accurate to substitute for traffic simulations.

For cases that require multiple passing places, we considered the combination of
widening patterns under constraint conditions based on the  evaluation formulas and the

topographical restrictions as the minimization problem of widening costs. Then, we



adopted a genetic algorithm (GA), which is an optimization method based on evolutionary
computation, and we applied the GAto a case based onar eal problem. In comparison with
conventional method using traffic simulations and manual efforts, it was possible to obtain
an effective solution that reduced the study time from eight hours to four minutes and also
reduced widening costs and average wait time. Moreover, the characteristics of the trade -
off relation between widening costs and average wait time were clarified using parametric
studies and multi -objective optimization based on the GA.

In conclusion, the proposed method can eliminate the compli cations involved in
optimizing the placement of passing sections while maintaining the prediction accuracy of
the conventional traffic simulation method. In addition, it can evaluate the trade -off
between widening costs and wait times. Furthermore, the pro posed optimization approach
can be expected to contribute the advancement of the planning work using traffic

simulations in construction projects.
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