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e Utilisation durable des matériaux dans la construction routiere
* Routes en asphalte: réutilisation des Agrégats d'enrobés bitumineux (AEB) (60%)
* En cas de rénovation: prise en compte de la réutilisation de I’AEB dans I'asphalte ou
une autre application.
* Point de vue économique-écologique:
Colit de base/référence
Transport de I’AEB
Energie en cas de réutilisation
Entierement/partiellement remplacé par de nouvelles matieres premieres

Kosten-baten-analyse
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Criteres de succes: augmentation de I'utilisation durable de I’AEB
- moins de transport vers/depuis le site/obstructions

- moins d’utilisation de matériaux primaires
- moins de consommation d'énergie/CO,
- matériau de base qualitatif (solide)

FOAM:
e utilisation de I’AEB dans la couche de fondation
* sur place ou a proximité

Sustainability
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Aggregate

* Materiaux de base: au lieu de non lié/lié
* Granulats d'asphalte + ciment (1-2%) + éventuellement
de nouveaux granulats, maintenus ensemble par une
petite quantité de bitume (2-3%).
* Traitement a froid - dispersion du bitume par
- Mousse de bitume
- émulsions de bitume

e C:30-55kPa
M ¢: 43-51°

@ Crushed-stone material,
mixed with water for
optimum compaction

Bitumen Aggregate

stabilised
Bound

| il

0 Bound
Granular
Unbound

0 1 2 3 4 5 6

C: 200-300 kPa
©: 40-49°

o Bitumen-stabilized material with
foamed bitumen, mixed with water
for optimum compaction
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Réalisation du projet

Démonstration avec 3 planches d’essai
In situ (mousse de bitume)
In situ (émulsion)
KMA (mousse de bitume)
Etude préliminaire du mélange: laboratoire
Surveillance de I'exécution
Post-étude des échantillons: labo versus in situ
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5 werkpakketten STARN

'WP2: Voorstudies 3 proefvakken 'WP3: Uitvoering proefvak
Selectie technologie per proefvak en varianten Staalhame in situ — bijsturing
Subcommissies per proefvak Uitvoering
Voorstudies in het lab: proeven Nastudie en vergelijkend onderzoek via een destructief
Recycleerbaarheid (lab en boorkernen) en niet-destructief onderzoek in
situ

WP5: Disseminatie

Website, rapportages, symposium
P——
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Conversion de la formulation du mélange en BE via
TG2 (Afrique du Sud)
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Dimensionnement

Table 1: Summary of distress models/ transfer functions of common paving materials (recognized in Belgium & worldwideff

Stellenbosch BSM function (NEW)

. Failure mode Transfer function
Layer Material Pa[:::ge:ﬂ RIE‘Z:;::‘G (Terminal Wl die mresT HlE] Tamser 2 New Mechanistic Empirical Structural Design Function
condition 5 o Plastic Strain % (a/b) Pyoo = % MDD
) loading repetitions A o (M‘:Q.wmm
AClayers | Bitumen mix Herizontal Bottom | fatigue cracking 0,00164%7¢ :
tensile strain @ %20 lane area = ( £, )
£h “m/m" cracked Y B\
Bitumen mix with | Horizontal Bottom | fatigue cracking 0,0081472* logN = A — 57.286(DSR)? + 0.0009159(Pypp. RetC)
high stiffness AVS | tensile strain @ %20lane area N= ( [ )
Eh "m/m" cracked Deviator Stress Ratio Retained Cohesion
Base Cement stabilised | Horizontal Bottom | fatigue cracking logN = 12 — 8000 * &, Z i l
laver material tensile strain @ %20 lane area e sertarmance
u, n . X 4 0—
Eh "m/m cracked Deviator Stress Ratio DSR = —-= ———
Lean  concrete | Horizontal Bottom | fatigue cracking ch Gaf Ouf— 0
(gravel) tensile stress @ %20lane area logh = 14«11~ 1.20
ah “mMPpa” cracked .
Lean  concrete | Horizontal Bottom | fatigue cracking 0.001114° i = W
[gravel-bitumen) | Tensile strain @ %20 lane area Ne = (—Eh ) (1~ sing)
b 'm/m” Lracked
Foam-BSM /| Deviator Roughly at | shear stellenbosch BSM Design Function 1F DSR- Deviator Stress Rafio
Emulsion-BSM Stress top ¥ permanent s 3 . [\ Major principle stress in the layer (KPa)
Stabilized Ratio depthin | deformation @ loghi =4~ 57.286(DSR)" + L000LTH Fyyp. RetC) o Minor principle stress in the layer (kPa) S h ear pa rameters Of
material DSR BSM 10mm rut- B .
Oy Major principle stress at failure from a triaxial test (KPa H 1 H
depth  with e e BSM via Triaxial test
ki " C Cohesion value of BSM from project mix design (KPa)
subgrade | Sand/clay ... Compressive Top permanent 1 £, M08 0 Friction Angle of BSM from project mix design - ) —  Shear T
vertical strain deformation @ ﬁ = (0 011) e B stress
v “m/m” 12.5mm rut- - _‘,/-"” (kpa) \ ¢ Friction
depth E angle
T— ) Cohesion C
0\ \sol100_|200 oy Normal
stress
O3

(kPa)
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Dimensionnement:
Structure-type

Standard structure for Road class B4 (Refined)

Structure with BSM base

(1 AC layer=40mm)

4th standard structure

AC underlayer = APO-A Eys=10000MPa;

20000MPa

Base layer = cemented stabilized
crushed aggregates

E=4000MPa

Base layer =Foam-BSM
(82,2%, F1%)

E=5800MPa

Structure with BSM base

(1 AC layer=50mm)

Structure with BSM base

(2 AC layer cover)

Top AC layer

Base layer =Foam-BSM
[B2.2%, F1%)

E=800MPa

Top AC

AC underlayer = APO-A
Eoce =20000MPa

Base layer =Foam-BSM
(B2,2% , F1%)
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Table 18: Recommended standard structures based on AWV Standards according to the Flemish AWV

Agency (MOW/AWV/2017/4)

Bllumlneuze verharding op een sloonslnqmndevlnq

dikte van de lagen in cm |
bouwklasse sﬂazlaaxsa B5 [ B6 | B7 | B8 | B9 | 510
verharding | - | 2523 |20 [ 18 [ 16 | 14 | 12 |
fundering [T 40 [ 35 [ 35 [30 [ 25 [ 25 20
Bitumineuze verharding op een
| dikte van de lagen in cm .
bouwklasse |'B1 [ B2 B3| B4 | BS | B6 | B7 | B8 | B9 |B10 |
verharding [ - - T -T28T2 |19 16141211
fundering 1 - |35 | 30 | 25 [ 25 | 20 | 20 | 20
Bitumineuze verharding op een ing
E—— — "dlkrlve_nndelagenlncm —
bouwklasse | B1 I B2 | B3 | B4 | B5 | B6 | B7 | B8 | B9 | B10 |
verharding j 23 12212 | 19|17 l 16 | 15 | 14 | 13 | 12 |
fundering 25 25 | 25 [ 25 | 25 | 25 | 25 | 25 | 25 | 25 |
Bitumineuze verharding op een schraalbetonfundering
o I dikte van de lagen in cm -
.51132[ ]aa B5 | B6 B8 | E \aw
verharding 20 19 18 17 16 15 14 311 | |
fundering |25 [25 | 25 | 25 | 25 | 25 | 25 | 25 | 2

Lowest N = base layer = CSM
Na= 11.226.854 ESAL-100kN

Lowest N = base layer = BSM
Nz= 8.423.034 ESAL-100kN

Lowest N = AC layer = APT
Nyp= 3.823.014 ESAL-100kN (AC layer APT)

Lowest N= AC layer
Ng= 2.297.501 ESAL-L00KN (AC layer)

CSM layer is the critical layer
Nyo= 11.226.854 ESAL-100kN

BSM layer is the critical layer
Nz= 8.423.034 ESAL-100kN

(OFFICIALLY; BSM layer is the critical layer)
Nz~ 13.344.089 ESAL-100kN (BSM)

(OFFICIALLY; Subgrade layer is the critical layer)
Ny= 10.878.875 ESAL-100kN (subgrade)

Structurally and economically feasible/acceptable
for B4 that has a range of (3MESAL to 16MESAL)

Structurally and economically feasible/acceptable for B4
that has a range of (8MESAL to 16MESAL)

Structurally and economically feasible/acceptable for
B4 that has a range of (3MESAL to 16MESAL)

Structurally and economically feasible/acceptable for
B4 that has a range of (8MESAL to 16MESAL)
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Les phases suivantes

e Sélection des trois planches d'essai : Site Viabuild, Alost

 Etudes préliminaires

* Mesures réelles pendant I'exécution: colt énergétique,
transport

* Echantillonnage pour comparaison en laboratoire et sur
site

* Comparaison LCA et LCCA avec des fondations
conventionnelles

* Séminaires, formation, publications
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Merci beaucoup
pour votre attention

https://www.uantwerpen.be/en/research- :
agroups/emib/rers/ —— it imapats

Hightighted projects

https://www.uantwerpen.be/en/research- : i

groups/emib/rers/activities/ais/ : Az, aquasi, EQAM

mm=-oon Refuvest CyPaTs
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UNE ORGANISATION
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Contact

A Wim Van den bergh
Ry ++32(0)- 486 79 8686

B Wim.Vandenbergh@uantw ner



