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Criteria for the (Un-)Loading of Container Ships

________________________________________________________________________
1. Historical Background - Definition of the problem :
The PIANC Report of Working Group no.24, "Criteria for Movements of Moored Vessels in Harbours", Supplement to Bulletin no. 88, 1995, presents a.o limiting values of the 6 motions of container ships at the quay for 100% and 50% efficiency of unloading and loading. These values were based on publications by different authors, without specifying these or giving the rationale for the recommended values in the WG Report.

During the past decade the general opinion has developed that the recommended values are not suitable for the planning of container terminals in ports, especially were long period waves are encountered. This was reason for Delft University of Technology (DUT) to initiate research with respect to these motion criteria. A first study was completed in the course of 2002 and resulted into a number of interesting results.

It was found that the values presented in the PIANC Report were predominantly based on experience with small container ships. The rapid growth of this type of vessel during the past 20 years has led to ships with much greater length and beam, greater height of the containers on deck and consequently much greater height of the crane driver above the holds. A pitch angle of 1 deg. leads to twice as high a vertical motion at the bow and stern holds. 

The larger ships are less sensitive to relatively small wave periods, but their resonance period for roll is in the order of 12 s which is not exceptional in many parts of the world. Moreover these ships are much more susceptible to long waves and second order wave effects which are common around the oceans. One possible cause of reduced efficiency, containers getting stuck in the cell guides of a tilting ship, was investigated and eliminated. Shipping companies indicated that the cell guides were generally too flexible to cause this problem.

The study then concentrated on the delays occurring when a crane operator has to place the container in between the four cell guides when these move in lateral direction. For surge and sway it was demonstrated by computer simulations that the first loss of efficiency was experienced at about half the amplitudes recommended by PIANC. This result supports the general feeling mentioned above and makes it worth to expand the research with the objective to develop a full set of criteria.

Apart from the above (un-)loading of container ships in influenced by wind.

2. Objective of the study :
While the above research is undertaken by specialized institutes it is recognized that the theoretical results need confirmation from practice. It is the proposed task of a Working Group (jointly with IAPH?) to collect information on reduced container handling efficiency in relevant ports due to (long) wave action and wind effects. It is believed that this information on its own will provide valuable data for new criteria, whereas it is essential to validate the theoretical results. Consequently the main objective is to build a database with field data to confirm (or reject) the findings from the model study and update the recommendations of the report of wg24.

3. Earlier reports to be investigated :

PIANC Report of Working Group no.24, "Criteria for Movements of Moored Vessels in Harbours", Supplement to Bulletin no. 88, 1995
4. Method of approach :

The work is proposed to be carried out in 3 steps: 

· start with discussing all available background information and to determine the approach taken. The end product of this step is a Questionnaire to be sent out. 

· distribution of the questionnaire to relevant ports and container terminal operators (information obtained shall be treated anonymously) and active follow-up of respondents in order to achieve a high response rate. 

· Elaboration of the data received and preparation of a report. 
5. Suggested final product of the Working Group :

Short report evaluating the data and presenting new recommended values for downtime for loading and unloading operations as function of the wave and wind conditions in a harbour basin.

6. Desirable disciplines of the members of the Working Group :

Terminal operators, port managers, representatives of IAPH

7. Relavance for countries in transition :

For countries in transition the problem is identical to other countries.

