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The objective of the WG is to 
establish a comprehensive review of 

the modern technologies 
& findings of recent researches 

used 
to design and build

navigation locks

WG29: Lock Innovations
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WG29: Term of Reference

1) Recent projects have to be listed, 
reviewed and analyzed (CD)

2) Guidelines for studies at the different 
design stages 

3) Maintenance and operational 
requirements 

4) References will be analyzed, compared 
and criticized
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Terms to be investigated include:
A) Design objectives and 

optimization goals that govern 
the design of a lock

B) Innovative design of locks and 
Technical concerns

WG29: Lock Innovations
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1. Duration of a navigation cycle including filling and emptying, 
entrance and exit operation, …. 

2. Water motions inducing ship displacement and mooring 
forces. Minimum longitudinal and transverse water slopes in 
the lock chamber to reduce ship motion and forces on the 
bollards. 

3. Water resource management: 
- water saving 
- salt water intrusion  

4. Life cycle Cost: Construction plus maintenance and 
operations 

5. Sustainable Energy (pumping system, hydro-electricity, …) 

A) Design objectives & optimization goals
that govern the design of a lock (1)
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6. Environmental impacts including 
upstream and downstream reaches –
during construction &  operation –

7. Reduced maintenance: reduced number 
of lock shut-downs and low total down-
time.  

8. Standardization (as a mean to reduce 
cost, increase redundancy, …) 

9. Minimizing impacts to navigation traffic 
and surrounding community during 
construction

A) Design objectives & optimization goals
that govern the design of a lock (2)
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1) Analytical, experimental and numerical models for: 
• Structural assessment, 
• ship collision on lock structures
• Hydrodynamic flow analysis in aqueduct and culvert…
• Assessment of mooring forces –hawsers…
• Interaction between ship maneuverability and river flow
• Soil/Structure interaction 

2) New materials (composite, concrete, Roller Compacted Concrete (RCC), ….

3) Water saving concept (saving basins, …)

4) Layout of the hydraulic system (through the sill filling system, 
longitudinal culvert, culvert in the floor, etc.).  

5) Lock structure concepts: 
• Monolith lock concept
• Side wall concept; 
• Treatment of soil to improve the soil mechanic properties

B) Innovative design of locks and 
Technical concerns (1)
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6) Construction methods including Prefabrication techniques

7) Communication: 3D video modeling

8) Environmentally sustainable construction and operation 
(including lubricants, paint, …) 

9) Mechanical, electrical and control system (WG28)

10) Design of the navigation approach to the lock (walls, …) 

11) Lock dimensions versus ship sizes

12) Gates: 
• load and strength assessment, fatigue, … 
• mechanical parts: bearings, hydraulic jacks, operating 

equipment 
• new gate concepts: folded plate gate, floating gate, … 

B) Innovative design of locks and 
Technical concerns (2)

ESTORIL – May 2006

13) Lock equipment (bollard, ladders, beam/cable/damper 
protection system for ship impact 

14) Maintenance bulkhead, emergency gate and inspection 
systems ( WG30 ) 

15) Safety features (public and operation access, ..), infrastructure 
security versus free public access. 

16) Renovation, rehabilitation and size modification of locks, 
including wooden locks, … 

17) CODES and design guidance (China, Germany, France, The 
Netherlands, UK, Eurocode, …) 

B) Innovative design of locks and 
Technical concerns (3)
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RIVER & INLAND NAVIGATION
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Maritime
LOCKS

ZeeBrugge
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Lock Complex - Antwerp
(68mx500m)

Maritime Locks

Lanaye’s locks (MET, BE)

NEW PROJECT
Lanaye (Belgium) ESTORIL – May 2006

Experiments
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Numerical modelling
WG29 : Project Review - UELZEN
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Lock „Bolzum“ – Overview
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WG29 : Lock Gates
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New Lock of Sevilla (Spain)
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New Panama LocksNew Panama Locks

Study and Design of 
Water Saving Basins

Engineering conceptual Design 
Studies for Alternative 
Configuration of Water Saving 
Basins at Two New Lock Sites

Anticipated to Provide Water 
Savings of approximately 50 to 
60 Percent USACE
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Third lane of locks - Panama Canal 
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Queues at old L&D 26 on 
the Mississippi could last 

hours or even days.

Multiple lockages to pass a tow  
result in long queues that are 
costly and inefficient.

A new 360 m main chamber allows 
tows of 15 barges to pass in a 
single lockage, eliminating most 
of the delay.

The new lock handles over 75 
million  tons annually

Challenge:  Growing Traffic = 
Increased Lock Delays
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Guide Wall Beam Design (In-the-Wet Construction)
Lock Concept Study (In-the-Wet Construction)

Mississippi River 
Locks # 22 & 25
Mississippi River 
Locks # 22 & 25
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Mur de berges

Terrain naturel

+ 21.00 m

+ 25.00 m

+ 26.00 m

NNN AMONT

NNN AMONT

NNN AMONT

NNN AVAL
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6 locks of 15 to 30 m high

ESTORIL – May 2006Integrated Basins    - Lateral Basins   
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IRON GATES II (Romania)IRON GATES II (Romania)
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Wannianzha (China)
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Gezhouba (China)
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Three gorges (China)

FINAL REMARKSFINAL REMARKS

Thanks for attending this Session Thanks for attending this Session 
Activities of the INCOMActivities of the INCOM

Please join our commission and working groupsPlease join our commission and working groups

PIANC INCOM


