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New Intelligent Algorithm Solves NP-hard Problems in Tunnel Engineering
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Abstract: To address the adverse effects of two constraints, namely, the
continuity of work and the constancy of resources, on the construction of
power tunnels, we have developed a Discrete Time-Cost Tradeoff Model
(DTCTP-wr) that allows for intermittent work and fluctuating resources.
We solved the model by designing an improved genetic algorithm using
a double-chain integer coding and a random single-point crossover
operator. Additionally, we verified the effectiveness of the algorithm
through an actual power tunnel construction project and conducted a
classification analysis of intermittent work and fluctuating resources
under four different scenarios. The research results indicate that
intermittent work can yield shorter total construction periods compared
to continuous work, while fluctuating resources can result in lower total
costs than constant resources. Furthermore, allowing for intermittent
work and fluctuating resources not only provides construction
companies with more feasible solutions but also offers managers a
scheduling plan that optimizes both total construction period and total
cost objectives.

Key words: Intermittent work; Fluctuating resources; Tunnel engineering;
Discrete time-cost tradeoff
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