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Cold Recycling %r

The tip of an iceberg @ %
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Shrinkage cracking
1. Fatigue cracking
2. Permanent deformation

!




PP-Presentation - Leading
technologies for road construction

Long term behaviour of lightly

cemented material @ %

Shear Failure
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BITUMEN STABILISED MATERIAL

& —={Btwiigm
(NON-TEMPERATURE SENSITIVE) %%

SHEAR

Permanent
deformation

Compression

Structural Rehabilitation
Hetods & —8wgm

Total Thick asphalt Deep cold
reconstruction overlays recycling

Expensive, Relatively quick method, Price effective,
Long construction time, elevation problems, Environmently friendly,
Traffic accomodation reflection cracks Quick
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Cold in situ Recycling
The Process %—

Animation of the cold recycling process

What is Foamed Bitumen ? @ %
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Foamed bitumen o
o

Foamed bitumen mix @ %
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Foamed bitumen mix @ %

Foamed bitumen mix @ %
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Behaviour of foamed bitumen
treated materials

*High cohesive bonds initially

. : ) Effective
—Effective fatigue life modulus .
*Bond destroyed by traffic f"frffe‘:”‘}’? i Equivalent
action leading to reduction in atigue lire ; granular phase

modulus

No water ingress

*Equivalent granular phase

—Permanent deformation - -
Time, traffic

Sensitivity of key variables ey %
ey

BASED ON TG2 PERMANENT DEFORMATION TRANSFER FUNCTION

— 11.938RD+0.0726PS-1.628SR+0.68 /bit
N pp g = 1/30 X 10 — (cem/bit]

Road category Relative density Plastic strain Stress ratio
C A=-2.047 DO 0.78 to 0.88 5to 20 0.1t0 1.0
B =-1.950 MODEL
C=-1.816
‘ 10 ‘ ‘ 0.25 ‘ Max cement 1.5%
D =-1.625

N pprs = 20,000,000 ESALS(e)

N pprs = 12 X 10° ESALS(8t)
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Structural Capacity vs. Layer
Thickness & —wign
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Distress mode???

NO CRACKING / 6mm RUT DEPTH
After 10 million E80 load repetitions

Ability to deform without cracking

Distress mode @ %
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Cold Recycling Manual
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REHABILITATION DESIGN
PROCEDURES

11::;1‘ llpllﬂ'ﬂn ﬁ ll

g
e

REHABILITATION DESIGN
PROCEDURES
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REHABILITATION DESIGN
PROCEDURES

&Fr —=iwgm

REHABILITATION DESIGN
PROCEDURES

Percentage passing (%-M)

Sieve size (mm)
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REHABILITATION DESIGN &,
PROCEDURES &7 —wiigm

— Athens — Corinth Project

2003 / 2004
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Project Review Wi

Detailed visual inspection
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Core extraction
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TEST PIT EXCAVATION

&9 —Eiwngen
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& —twiign
puis
Dynamic tri-axial
tests

Determination of
resilient modulus M,
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Step 1 Step 2
Existing Pulveri
pavement ulverise ReEycIe
and and
preshape stabilise

Asphalt
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2.25% foamed bitumen

1% cement
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REFUSAL DENSITY

Compactometer
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Alternative rehabilitation design
options for recycling

&9 —Eiwngen
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Alternative rehabilitation design &3,
options for recycling o
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Wirtgen Recycler @ %

Recycler im
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www.wirtgen.de

& —Swigen
T

Cold Recycling in situ in Italy
|

P R e s
' In situ Cold Recycling with cement and foamed bitumen on a Highway with the
WR 2000
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&3 —=8wiigen
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- R T I :
' Cold Recycling of the asphalt layer with the Schotterunterbau Working depth
200 mm

& —Swigen
T

' Recycling of tarry asphalt granulate by adding bitumen emulsion and water
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Cold Recycling in situ in Norway
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' Cold Recycling with bitumen emulsion; (pre-spread aggregate)

& —Swigen
T

Cold Recycling in situ in Malaysia

s l e -
' Cold Recycling the asphalt and granular base layers by adding pre-spread cement
and bitumen emulsion
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Cold Recycling in situ in Russia
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Cold Recycling with bitumen emulsion and cement slurry
Ring Road in Moscow
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WR 2500 + WM 400)

= 3
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Cold Recycling in situ in Germany

B
P

' Cold Recycling with bitumen emulsion and cement with the WR 2500 S
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' Upgradin an unbond gravel road byCoId Recycling with foamed bitumen

Cold Recycling the asphalt and granular base layers by ading pre-spead
cement, water and foamed bitumen
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Cold Recycling in situ in Kazakhstan
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' Cold in situ Recycling of a mayor road cement slurry and foamed bitumen:
WR 2500 + WM 1000
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Cold Recycling in situ Highway in Italy

' A 14 Milan — Rimini: Rehabilitation of a highway lane
- Cold Rrecycling with foamed bitumen and cement slurry -
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' In situ Cold Recycling with cement surry and faed bitumen

' Highway 20 recycling with foamed bitumen
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' Foam recycling project, Red Dog Zinc Mine

' Cold in place recycling with bitumen emulsion and cement
Yingkou/Liaoning Province
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Cold recycling in situ in Malysia

' Recycling with cement + emulsion
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Cold Recycling Highway | 80 in California
- ‘ B, goa |

' Recycling of the right shoulder with the WR 4200
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Cold recycling in plant in Durban, South Africa

' Recycling production of 200 t/h with cement and foam
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Cold recycling in plant in Durban, South Africa

' Paving 125 mm thick layer with Vogele Paver
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