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Introduction

Healing

Definition of Healing:

Recovery of original material constitution after damage.

@ Healing # Upgrading: Change material constitution to the better,

@ Healing # Rejuvenating: Restore original material constitution after
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Self Healing:

Healing through self-activated intrinsic healing
potential

@ The repair is smart and autonomous
@ Cheap

Goal for Asphalt Pavements:

@ Repair of 100% damage (loss of adhesion,

3/20 | @ F MOrdable and easy to apply Africa

Stimulated Healing:

ernally activated intrinsic healing

Needs an external stimulus

Expensive

Thermal crack healing
with induction
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Introduction

Induction Healing
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Introduction

Induction Heating Device

Induction Heater 30kW
Infrared Camera Max Freq. 80 kHz
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Materials ML

Asphalt Mixture AC8 + 14%wt. iron particles (0.6-1.0 mm)
BAV Volketswil 4 Slabs

Bitumen 50/70 (5.9 %wt.) > (1800 mm x 435 mm x 40 mm)
Softening point: 65 °C

Notch: Crack Initiation
Depth: 10 mm, Width: 5 mm
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Mobile Load Simulator (MMLS3)
4 Slabs (1800 mm x 435 mm x 40 mm) |

127 e T . L
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Wheels Direction

> Grooves, 10 mm Depth Rubber
Support Table :

14cm

Experimental Procedure (3 Steps):

i
1200mm

Test Temperature: 18°C e DEIEGE pliEse

ca. 7000 cycles/hour 2. Healing process

A Tire Pressure: 600 kPa 3. validati h 1 il
APE Load: 2.1 kN . Validation phase (until failure)
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Experimental Setup EMPAQ
Healing Process S et

Inductor

Healing Temperature: ca. 75°C

2 Healing areas (notches)
Process: 4 x steps (60-90 s)

Overheating controlled

ca. 40 h Post-healing
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Experimental Setup
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3D Horizontal Displacement (x)/mm
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Damaging Process R o

Vertical Deformation Sensors

LVDT: Linear Variable Differential Transformer
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3D System (DIC)

phalt Paveme
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Experimental Results

v’ Slab A:
Damage phase: 15000 cycles

v’ Slab B:

Damage phase: based on “continuous” 3D image analysis

v Slab C:

Damage phase: based on “continuous” 3D image analysis

v Slab D: Multiple Healing Analysis
20000 cycles (no damage) + 15000 cycles (damage) + 15000 cycles (damage)
+ 12000 cycles until failure (notch 3)

12 /20 M.N Partl, ISAP 2015, 16 August, Sun City, South Africa



Experimental Results EMPAQ

. Materials Sci &T
Experimental Phases e ——
2.5 30
E - 25
= ~
9 O
b= - 20 &
E @
S 2
= @©
a s
E 3
2 ()
put 10
()
>
-5
0
0 10000 20000 30000 40000 50000 60000 70000

3D DIC: 3D Digital Image Correlation System Cycles

Total
Failure

Damage' : Crack :

Phase

Initiation

- AFPE

13/20 M.N Partl, ISAP 2015, 16 August, Sun City, South Africa



Experimental Results

Slab A: Damage phase: 15000 cycles
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Experimental Results

Slab B: Damage phase: based on “continuous” 3D image analysis
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Slab B: Damage phase: based on “continuous” 3D image analysis
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Slab C: Damage phase: based on “continuous” 3D image analysis
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Experimental Results

Slab D:Multiple Healing Analysis
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20000 cycles (no damage) + 15000 cycles (damage) + 15000 cycles (damage) + 12000 cycles until failure
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Temperature (°C)

62000 cycles instead
of ca. 40000 cycles
(as for Slab B) !

= additional 50%




Conclusions EMPAQ

v

v

19/20 M.N Partl, ISAP 2015, 16 August, Sun City, South Africa

uuuuuuuuu Scipnce & Technology

Development and validation of a new method for evaluating the healing of asphalt
slabs (up-scaled) by induction heating.

The enhancement of the life of the pavement due to the healing process has been
confirmed in a larger scale.

After healing, the initial performance is recovered (LVDT) and the damage is healed
(3D DIC).

The number of cycles until total failure is longer when the healing process is carried
out before damage starts (here 50% longer)

The effect of multiple healing process as maintenance technique has been proven.
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