Transportation Systems Analysis Laboratory — Depart. Of Civil Engineering, University of Salerno, Italy

. The efficiency of a container terminal depends on human factors (workload).
. Enviromental footprint of container terminal needs attention.

. The development of a decision support tools is the need to: i) Simulate terminal operations at a micro-scopic level ; ii) Estimate the enviromental impacts for each type of handling
means; iii) Take into account the impact of endogenous variables (fatigue) affecting the handling mean operators; iv) Take into account the “information flow” (intangible) in a
container terminal.

GOALS

. Specification, calibration and validation of a multi-agent (microscopic) discrete event model in order to: 1) Simulate the impact of workload modelling; 2) Estimate the
carbonfootprint caused by terminal activites.

. Application on real case study: the Salerno Container Terminal
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CALIBRATION VALIDATION
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+ The Analysis have been carried out for all handling operations

FATIGUE ANALYSIS IN QUAY CRANE OPERATORS

Trucks: Case 1—Step function Case 2— Yerkes — Dodson
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results of the simulations are similar The handling times decrease in the first hours of the shift and increase at the end of the shift
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Step Function VS Yerkes-Dodson
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Results achived using the Step Function in case 2 are worse
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« The model proposed, developed in AnyLogic®, is able to correctly simulate 1 week of scheduling in about 70/80 seconds allowing for possible real-time management of port activities. 9 PO TR At (Tt n

« The model is also flexible and can be used to simulate several scenarios in different port terminals.

« Regarding fatigue analysis further investigations are required.




