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In France, dredging operations 
generate more than 50 Mm3 of 
sediment per year.

Dunkirk Harbor, 2016
Need to find alternatives that are part of a sustainable 

sediment management approach

Context

• Siltation of waterways
• Flood risk
• Environmental issues
• Economic issues

Valorization

Which field?
How?
Technical feasibility?
Environmental acceptability?
cost?

Immersion

Storage

Saturation of storage centers
Possible treatment before storage

Sediments management

 USAR Projet (Using Sediment As a Resource) : Promote the use of sediment, namely in civil engineering

Dredged sediments
Consequences
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Using sediment as a resource

Characterization Design

Modelization Experimentation

Valorization

Treatment Durability

Environment Cost

Complex decision
multi parameters

Environnem
ental

Economic
/ 

Engineeri
ng

Social
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WikiSed

OSMS

Help users
and 

decision 
makers

Inventory catalog

Software
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Web Link : http://wikised.phenixmat.com/
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WikiSed

DIGITAL CATALOGUE

http://wikised.phenixmat.com/
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ALL DOCUMENTS

PROJECT AND 
STRUCTURE

PARAMETERS AND 
CHARACTERISTICS

REGULATIONS

ACADEMIC 
RESEARCH

ECONOMICAL 
ASPECT

• Search a document, view / download a document
• Filter by : key word, date of publication, author, country etc.
• Search by category

WIKISED
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Filter by date of publication

Research by key words

Using Sediment As A Resource

WikiSed
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Add a new documents online 

Document tittle

Document Authors

Date of publication

URL of the document if 
available only online

Import the document 
from the local disk

Date of publication

Abstract

Using Sediment As A Resource
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Add a new documents online 

Using Sediment As A Resource

scientific committee verification

WikiSed
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Web Link : http://wikised.phenixmat.com/
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Operational Sediment Management System 

(OSMS)

Sediment
« Waste »

Materials, 
products

Regulations

Cost

Acceptability

Feasibility

Using Sediment As A Resource



Propose the optimal solution that meets technical and environmental 
requirements at the lowest cost.

OSMS Optimization process

Economic 
aspect

Environmental 
impact

Technical
feasibility

Embankments Road

Concrete Agricultural 

spreading

Optimization of the mixing and 
the treatment of dredged 

sediments
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Operational Sediment Management System (OSMS)
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Sédiments

Objective Function : Lower cost for optimal valuation

Operational Sediment Management System (OSMS)
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Sediment

- Name
- Type of sample
- Characteristics
. Chemical (as, zn, ...)
. Mechanical (GTR)
- Centre of studies
- dredging date
- dredging location
- GPS coordinates
- Transport costs T / km
- Operating costs
- Notes

Treatment center

- Unit name

-Type of treatment
- For each type:
. Name of treatment
. Cost € / T
. Impact on polluting 
element%
- Address of the center
- GPS coordinates
- Notes

Storage areas

- Zone Name
- Type (Inert, Not 
dangerous, Dangerous)
- GPS coordinates
- Storage costs € / T
-Notes

Materials

- Name

- GPS coordinates
- Transportation cost
- Operating cost (or 
purchase)
- Characteristics
. chemical
. mechanics
-Notes

Software : Input data

Operational Sediment Management System (OSMS)
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Mathematical model : Constraints

Environmental constraints : Heavy metals

𝑒𝑠𝑖  1 − 𝑒 𝑠𝑖𝑡𝑇𝑡𝑖

|𝑇|

𝑡=1

 ≤ 𝑒𝑠 +  1 − 𝑥𝑖 𝑀 

Environmental constraints : Organic matter

𝑒𝑀𝑖  1 − 𝑒 𝑀𝑖𝑡𝑇𝑡𝑖

|𝑇|

𝑡=1

 ≤ 𝑒𝑀  1 + 𝑆𝑗

𝑚

𝑗=1

 +  1 − 𝑥𝑖 𝑀 

Mechanical constraints

𝑃 𝑑
0.4   𝑥𝑖

𝑛

𝑖=1

+ 𝑆𝑗

𝑚

𝑗=1

 ≤  𝑃𝑖𝑑 × 𝑥𝑖 

𝑛

𝑖=1

+  𝑃𝑗𝑑 × 𝑆𝑗  

𝑚

𝑗=1

≤ 𝑃 𝑑
0.25   𝑥𝑖

𝑛

𝑖=1

+ 𝑆𝑗

𝑚

𝑗=1

  

     𝑃𝑖𝑑 𝑃𝑗𝑑   : associated percentage to the diameter d in sediment i (material j) 

Operational Sediment Management System (OSMS)
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Mathematical model
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OSMS softwar

Home page
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1. Admin    import the data, define the constraints, insert the costs, etc.

2. Data & Analysis    display on the map the position of the different sediments, 

quarries, treatment centers, etc.

3. Manual simulation   create a project and start a manual analysis

4. Automatic simulation  create a project and start automatic analysis



Classification of sediments

Add a treatment center, GPS coordinates, costs, etc.

GPS coordinates, acceptability criteria, costs 

Type of transport, costs

19Using Sediment As A Resource

GPS coordinates, characterization and cost

Sand, gravel, lime, fly ash etc., GPS position, characteristics, 
costs

Physical, chemical and geotechnical parameters



The GPS coordinates of the project, the sediments, the additive, the materials, 
treatment centers and storage centers are displayed on the map 
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characteristics and classifications
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Create a new project and select its characteristics: type of application, sediments, 
quarries, storage and treatment centers etc.
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Example of results, Road application -1-

1 2 3 4

5

1  Limit values of acceptability
2  Mix design
3  Costs
4  Characteristics of the new material
5  New parameters values 
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Example of results, Road application -2-
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Example of results, Embankments
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Thank you for your attention

Using Sediment As A Resource

Contact: ahmed.zeraoui@imt-lille-douai.fr


