DEVELOPING A SUBSTITUTION STRATEGY FOR HYDRAULIC
STRUCTURES TO MEET THE CHALLANGES OF A NEW CENTURY

by F. den Heijer (Deltares / Centre for Public Work s, The Netherlands), M.A. Wolters (Centre for
Transport and Navigation / Delft University of Tech  nology, The Netherlands), J.C.M. van

Dorsser (Delft University of Technology / Royal Has  koning, H.E.J. Berger (Centre for water

management, The Netherlands), A. Hijdra (Centre for  Public Works, The Netherlands) !

ABSTRACT
1. INTRODUCTION AND OBJECTIVE

The Netherlands is situated in a Delta area, in which water management is a very important issue. The
rivers and ports and the related logistic industry contribute a large amount to the Dutch prosperity.
Water management is necessary to keep the rivers under control, provide fresh water and to keep dry
feet. For water management and navigation hundreds of hydraulic structures are built, such as storm
surge barriers, ship locks, sluices and pumping stations. Besides, hundreds of bridges have been built
to cross the waterways. Most of the hydraulic structures have a projected life time of about 100 years,
before they need to be substituted due to aging. All those structures are an integral part of the
network. They must not be considered as solitary objects.

At the and of the life time, substitution of the structures one-by-one seems like the logical thing to do.
But, metaphorically spoken, this would be like replacing all parts of an old car, and delivering a good
as new old timer; the question is whether buying a new car would be a sensible choice as well..
Translating this to the water system a sound substitution strategy to optimize the possibilities for a
system upgrade is proposed. The upgraded system has to meet the challenges of the coming
decades, for example climate change and use by larger vessels.

2. SUBSTITUTION STRATEGY — A BRIEF DISCUSSION

Most of the hydraulic structures have been built in the middle of last century (Figure 1). This will lead
to estimated costs for substitution as shown, based on a projected life time of roughly 100 years. The
total asset value of the assessed structures is about 15 billion euros (price level 2001).
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Figure 1: Dutch Main Water System, and quantity, ag e, and estimated substitution costs of the
asset of hydraulic structures
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Due to climate change (floods and draughts) and developments in the use of the waterways (larger
vessels, more recreation demands, drinking and industrial water supply), the life-time of the
constructions will be reduced, and therefore the peak in substitution costs will be met earlier than
shown in the Figure 1.

The above mentioned aspects may require changes in the configuration of the water system
infrastructure as well. Also increased technical possibilities, and a changed public demand, require to
consider the development of an substitution strategie, optimizing the network.

3. CONTENT OF THE PAPER

The full paper will consist of an introduction which sketches the challenge, an overview of several
strategies, illustrated with examples. It will mound in an extended discussion about the aspects of
changing the configuration of the structures in the water system, such as the impact on regional water
systems, ground water levels, etc. A case-study will be elucidated, in which strategies have been
assessed (see Figures 2 and 3). Also an overview will given of a PhD-study in which a network

development strategy will be developed and optimized from the perspective of the navigation function
of the network.

Figure 2: Meuse in the southern part of the Netherl  ands
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Figure 3: Waterlevels during high water (blue) and during periods operated by weirs (red)



