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Using Sediment As a Resource

New optimization software for the formulation and the treatment of
dredged sediments : valorization in civil engineering

Mahfoud Benzerzour, IMT Lille Douai, France
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Mathematical operational approach
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Operational Sediment Management System




Mathematical model : Objective function

Optimisation / Valorisation / Eco-matériaux
C; : Operating cost of sediment i (dredging)
C; . Purchase cost of the material j and transport cost (T/Km)
Y C:; - Cost of treatment t applied to sediment i and sediment transport cost (T/Km)
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Mathematical operational approach

Software : Input data

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 center

-Zone Name

- Type (Inert, Not
dangerous, Dangerous)
- GPS coordinates

- Storage costs €/ T
-Notes
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Construction
Materials

- Name

- GPS coordinates

- Transportation cost
- Operating cost (or
purchase)

- Characteristics

. chemical

. mechanics

-Notes




Mathematical model : Constraints 6

| Minimiser ainell

| ¢ l(X))s0

[allxy)=0

Environmental constraints : Heavy metals
7|

eq| 1— Z it Ty | <es +(1—x)M

t=1

Environmental constraints : Organic matter

[T m
eMl- 1 — z éMitTti S ey 1 + 25} + (1 —_ XL)M
t=1 j=1
Mechanical constraints
n m n m n m
p£4 ZXL‘FZS} SZ(PLd Xxl)‘l‘Z(P]d XS})S Ag'ZS xl+z.5}
i=1 j=1 i=1 j=1 =1 j=1

P;y4 (de) : associated percentage to the diameter d in sediment i (material j)
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Mathematical model : Constraints

53 (X;%) .— Treatment
Sz(xz%). T1 T2
(t, Yes/No)l l (t, Yes/No)
S1{X,%)

Mixture

operation

M1y, %) w
M2{y,%) “

New material

n m
in+zyj -1
i=1 =1

Costs
Sediments
Material
Treatment
Logistics

n m K
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Economic
analysis

Optimization of the
valorization process
of dredged
sediments

Road

Manual Simulation

Concrete Spreading
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Data tab & admin

DATA & ANALYSIS MANUAL SIMULATION AUTOMATIC SIMULATION

SEDMENT — GPS coordinates, characteristics and cost

et &

— Sand, gravel, lime, fly ash etc., location, characteristics and cost

PARAMETERS . . .
S s ot — Physical, mechanical and chemical parameters

- Add a treatment center, location and cost of each treatment

STORAGE AREA

Ddcharges &) — GPS coordinates, criteria for storage and cost

TRANSPORT

el & e - Terrestrial or marine transport, cost

&)
F3
@ Noamap s — Classification of the sediment
&
5
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Data & Analysis
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MANUAL SIMULATION

AUTOMATIC SIMULATION

This tab allows to display the location of the sediments, added materials,

treatment centers and storage centers on the map and make analysis.
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Simulation tab

DATA & ANALYSIS MANUAL SIMULATION AUTOMATIC SIMULATION ADMIN

In this tab we can create a new project, choose the characteristics of the
project: Application, sediment used, quarry, treatment centers, storage areas...
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Example of result for road application -1-
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Example of results for dike application
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Reusd possibility : Projects SETARMS, PRISMA, ECOSED, GPMD, SEDIMATERIAUX

self-compacting concrete
Urban furniture

Reservoir concrete pavement
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