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TERMS OF REFERENCE

Innovations in Navigation Lock Design

Background and Objective: The objective of the WG is to establish a comprehensive review (State of Art) of the modern technologies and findings of recent research used to design and build navigation locks since the last PIANC WG report was published in 1986.  Recent projects have to be listed, reviewed and analyzed.  Guidelines for studies at the design stage will be established. Maintenance and operational requirements will also be discussed. The WG's goal is not to condense (as an encyclopedia) all the available data within a single report but to provide a comprehensive list of all the available references. These references have to be analyzed, compared and criticized by the WG in order to give engineers, designers and authorities a reference guide allowing them to access relevant information to solve to their problems.

The terms of reference are not intended to be restrictive and the working group will evaluate the tasks in terms of what can reasonably be accomplished.

Terms to be investigated can include the following

1. Innovative design of locks

Only new concepts and technologies not discussed in PIANC’s 1986 report will be considered. For instance, domains where advances occurred (since 1986) are

· analytical methods of numerical modeling for structural, hydrodynamic and thermal analyses

· composite materials 

· environmentally friendly lubricants

· float-in construction

· in-the-wet construction (e.g., lift-in precast concrete components)

· improved barge impact models

· innovation in approach design

Particular attention will be given to the studies that must be achieved at the design stage (Civil engineering, electro-mechanic, hydraulic, water management, safety and risk, economy and control).  For each aspect, the actual state-of-art will be presented with emphasis on the analytical methods of numerical modeling versus traditional physical modeling. This is an area that has changed significantly since 1986. 

2. Discussions will focus on

- Design objectives such as but not limited to the following 

· Reduced duration of a navigation cycle and/or reduced duration for filling and emptying

· Reduced water motion (minimum long. and transverse slopes) in the chamber to guarantee slow ship motion and small forces on the bollards.

· Cost: investment plus maintenance and operations

· Low impact of locking in the upstream and downstream reaches (as locking can induce significant waves that will propagate in reaches)

· Ship maneuverability (entrance, in the chamber, exit)

· Reliability and redundancy

· Interaction between maintenance and operation

· Standardization

· Minimizing impacts to navigation traffic during construction

· Technical problems such as but not limited to the following:

· Lock dimensions

· Layout of the hydraulic system (through the sill fill system, longitudinal culvert, culvert in the floor, other).  Interactions between the water head, the lock sizes and the hydraulic system.  Presentation of different standards: operational requirements (time, speed), reliable and robust design, cost effective concept and low investment cost

· Water saving concept and layout 

· Interaction between ship maneuverability and river flow

· Load assessment (particularly the loads from ship-induced waves) 

· Monolith lock concept versus standard block concept (with thermo expansion joint)

· Hydrodynamic flow analysis in aqueduct and culvert, lock chamber, inlet and outlet areas

· Gate design (load and strength assessment),

· Maintenance bulkhead and emergency gate

· Beam protection for ship impact

· Corrosion protection 

· Lock Traffic assessment (using long term traffic model) and real-time traffic management tool to optimize the traffic through the lock 

Membership

The chairman should have recent experience in lock design.  The members can include hydraulic, structural, and other engineers, as well as planners and economists with experience in lock design and assessment.   The members should have knowledge in areas identified above.  

