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Il.  Practise evolution 70'- 2007: case
studies

Ill.  Non-conventional material

management in road construction:
Actual practises

V. Methodology used for
characterisation and determining
suitabllity for road reuse

V. Conclusions / Perspectives
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Solid waste management (EU Framework Directive on waste):
- Restrict landfill Sustainable developement
- Promote valorisation and recycling

Beneficiation network:
<=> economical/geotechnical/environmental criterion

Public works and road construction is a key field for reuse of non-
conventional materials

In France administrative / legislative organisation in the 90 ’ for:
- Municipal solid waste incineration (MSWI)

- Pulverised fly ashes

- Foundry sands

=> Need for reuse guidelines of solid waste materials in road
construction
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Road typical cross section

Cile

—

Possible

use of non-
conventional
materials

Surface course
Binder coursge
Bage course

Subbase
Subgrade

Embankment
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Non-conventional material (MSWI, sustainable

Slags, ...) has demonstrated its development (i.e.
geotechnical suitability as a material natural resources

for road/embankment construction

conservation)
Secondary raw A
marterial .
(MSWI, Slags, Potentially
etc.) > non-
conventional
materials
_/

Acceptable impacts
on the environnment

and on human
health in order to Reuse in road

construction
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~ 500’ 000 tons of Cr ore Technically suitable, low
treatment by-products costs but contaminated
were used for embankment  with soluble and toxic Cr

,,,,, - => ysed in the heart of the

% road structure with a
R " [SITUATION INITIALE tightness

4

Chromium release

During the wet seasons, there is a
leaching of chromium in these
materials and fransport to adjacent
surface and subsurface water bodies

Cf. Bulletin de liaison des laboratoires
des ponts et chaussées, n°188 (1993)

Intersol 2007 6" International Conference-Exhibition on Soils, Sediments and water Slide 6



PERSPECTIVE SCHEMATIQUE DUNE STRUCTURE CE CHAUSSEE

environmental
impact (analyses
of leachate
collected
beneath the « test
road » will be
monitored for at
A" least 1 year (1
‘ (L hydrological
cycle)

Cf. Grand Lyon-CETE
de Lyon (1995) TSM n° 5
p 427 a 430

COMPORTANT UNK COUCHE DE FONOATION EN MACHEEER Df FERRAILLE
0 INCONERNTION D'oRDURES MENAGERES

Grand Lyon- CETE de Lyon: Collpsrgg A
Mont-d’ Or (49) 30>

s road” (steel slag) (b) detail of
membranes
Intersol 2007 6™ International Conference-Exhibition on Soils, Sediments and water

Slide 7



£ 350
)]
£
3 250 ;
>
©
i
5 150}
= =
2 (@)
O 50t é
I | | | I | | I _0-5 g
days 50 100 150 200 250 300 350 pre
Y Cr tot 5
- C
()
0.3 O
Cr VI o
Q
S
015
O

I 1 1 T
days 50 100 150 200 250 300 350

Intersol 2007 6" International Conference-Exhibition on Soils, Sediments and water Slicle &



- 90 s MSWI, Fly ashes, Foundry sands reuses based on limited
laboratory characterisations => Insufficiant 2

- Test roads: how to (un)validate reuse scenarios from monitoring ¢

m

nm i

=> Eco-compatibility approach b
(ADEME, 2002) Dépdt ou ouvrage « Source »

contenant des déchets

Sol de transfert « Transport »
Waste eco-compatibility for -
a given scenario:
Confrontation avec les flux
Fr=Fca and Fy = Feg Fea €t Fog acceptables par | ;
les milieux récepteurs «impact »
milieu aquatique, milieu sol
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Environmentally
evaluated from the
perspective of the
material itself

LABORATORY
CHARACTERISATION

Batch leaching test,
percolation test, lysimeter
test, ...

SCENARII'IN ROAD
CONSTRUCTION

System boundaries,
dimensions of road
structure, geotechnical
and environmental
approaches, ...

)

Groundwater flow

FULL-SCALE TEST -
ROAD REFERENCE
SCENARII

test road as pilot full-scall,
numerical simulation, ...
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grave de réglage
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B R A - oA S Ge @ o0 0TE s T i ~— _:_: e i3
«—» terrain en place
déchets zone 1 1‘, 2m .
111

A
0,50 m mini terrain en place

v us hautes eaux connues (EEEP -

- Management of
water runoff from
road consfruction

- In order to
reduce the release
of potential
pollution material
are confined
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Quality Assurance
A

/ \ landfill
Recyclinq Recyclinq
T T non OK X
cnqy €S
ing test ferrous non ferrous \_eoc“‘“g
\eac metals metals
MSWI | — QA:;Ué?i:zn ES. M°3"e"° "'eT"VY _OKg|  Road
b edy g sep. media sep| OK construction

CEIE de Lyon, Mmably 2003
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FICHE TECHNIQUE PRODUIT
Grave 0/31,5 MIOM "V"

IME SITE X
Arrété préfectoral du

- Geotechnical and

Etat hydrique : m

'Eng de granuiarité Caractéristiques
selon XP P18-545 sriatiques infrinss . .
(¢ ) Caractéristiques intrinséques et comportement au compactage chimiques mCITel"ICI |S .I.es.l.lng
Passant a Passant a w WOPN | MVS a OPN Conductivité
0,08 mm (%) |2 mm (%) (%) VS LA MDE (%) (t/m3) 1 pH (mSicm)
Xt 5 29 |mojerne | 223 | 005 | 413 297 182 153 37 10,9 0.9
Vss 10 41 |mad 277 | 005 | 430 32,0 215 161 42 114 13 -
Vsi 2 17 mini 19,5 0,04 40,0 28,0 15,0 148 30 10,2 07 N e . .
B 8 24 |étendue 82 | 001 | 30 40 6.5 0.13 12 12 s | _ m -I- | 1- -I' g
tolérance 4 12 |écart-type | 47 0,01 15 2,1 33 0,07 6 05 02 e n VI ro n e n O es I n
Nombre de valeurs| 3 3 3 3 3 3 3 8 8 (|€C1Chlﬂg .I.es.l.)
Dernier controle : 29/09/06 Lot: B 10-11-1205 + 01-02-03-04-0506
| s | 238 | | 197 J oos | 20 | 28 | 5 | 150 | 42 | - | - |
Analyse granulométrique NF P 94-056
- Vss / -
- Vsi P
. Fuseau de fabrication (maxi) /)I/
. Fuseau de fabrication (mini) ///
—@— Dernier controle” 4 LA
: | & ESSAI PROCTQ§ NORMAL NF P 94-093 INDICE PORTANT IMMEDIAT NF P 94-078
LHHe— JEE .
Tt 11| L1 18 190
A —— i B B 160 - 20
° S S S— & 158 I 70
a0t as 1 E 150 ]l >\ x gg
o e — . = a0 e
; 1.40 S / \ | 30 —
; . v 20 .
135 0 10
130 3 0
o 5 10 135 20 25 ko 0 5 10 15 20 25 30 35
W% W
I— Max — Mini ® Demiere valeur* Maxi Mini @ Dermniére valeur”
)7 CLASSIFICATION
MIOM V** classé F61 nome NF P 11-300 assimilable a un B31 a D21

état hydrique m moyen permettant une mise en ceuvre classique
état hydrique h humide ou th trés humide nécessitant une mise en ceuwre ultérieure
selon le guide technique d'utilisation des graves de recyclage du Rhone Novembre 2004

Domaine d'emploi

en remblai et couche de forme
en couche de fondation pour frafic < T4
en sous-couche de béatiment

Conditions d'emploi

conformément & la circulaire du ministére de 'environnement du 9 mai 1994
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» Excavated contaminated soils generally landfilled
» Large volumes are concerned

= A similar methodology should be followed for
reuse of contaminated excavated soils (with or
without cleanup) in road even if mechanical
features are not so good

=> embankment, landscaping, ...
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