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58:14.6 PG58-28 Plain X X X

58:P:4:GH5 X X X

58:P4:L X X X 6

58:P:4:140.5 X X X 18

58:P.7:L X X X

64:P4:L PG64-28 Plain X X X 30

64:5:4:1, PG64-28 SBS X X X
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Resting Time =0 Resting Time =12 hrs

Cooling Cycle# Average Fracture Energy (J/m?) CoV% %AGy Cooling Cycle# Average Fracture Energy (J/m?) CoVi EAGy
cco 633 7.39% 0.00% cco 633 7.39% 0.00%
cC1 569 6.28% 10.16% cC1 623 12.53% 1.58%
cc2 555 10.49% 12.32% cc2 636 5.75% 0.47%
cc3 559 8.51% ~11.64% cc3 629 7.50% -0.63%
Ccca 547 9.58% —-13.59% CC4 641 10.76% 1.26%

' Disk-shaped Compact Tension
AY
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Rep# Resting Time=0h

Resting Time=12h

CC# Number of AE Teme ATems Felicity Healing Index CC# Number of AE Teme ATemp Felicity Healing Index
Events (°C) (°C) Ratio (%) Events (°C) (°C) Ratio (%)

#1 CC1 96430 -2324 587 0.00 100% CC1 90,385 -26.07 1.16 0.00 100%
2 5791 29.11 293 0.22 78.06% cC2 63309 2723 103 0.05 95.15%
cC3 2477 3204 132 033 67.12% CC3 52833 2826  0.65 0.09 90.85%
cC4 969 -3336 073 0.38 62.18% CC4 54,322 -2891 031 0.12 88.13%
CCs 451 -34.09 031 0.41 59.45% CC5 45,703 -29.22 003 0.13 86.84%
cc6 715 -3440 022 0.42 58.30% CC6 47,630 -29.25 031 0.13 86.71%
cc7 122 3462 0.06 043 57.47% CC7 41225 2956 0.04 0.15 85.42%
cc8 288 3468 - 043 57.25% CC8 43,786 2960 - 0.15 85.25%

#2 CC1 79,695 -25.19 631 0.00 100% cC1 103,227 -2495 169 0.00 100%
2 3182 3150 342 031 69.13% 2 98,034 2664 078 0.07 93.25%
CC3 2368 3492 223 0.44 56.35% CC3 104445 2742 038 0.10 90.14%
CC4 556 -3715 1.1 0.52 48.02% cc4 101375 -27.80 0.21 0.11 88.62%
CC5 852 -38.26 0.23 0.56 43.87% CC5 91,082 -2801 -0.17 0.12 87.78%
CC6 603 -3849 0.06 0.57 43.01% CC6 85463 -2784 -0.09 0.12 88.46%
cc7 307 38.55 0.24 0.57 42.79% 7 93911 27.75 0.19 0.11 88.82%
cc8 96 3831 - 0.56 43.68% CC8 80,591 -2794 - 0.12 88.06%

#3 CC1 116,558 -2478 6.69 0.00 100% cC1 79677 -2562 136 0.00 100%
CC2 4852 3196 203 033 67.41% 2 61,302 2673 1.1 0.05 95.45%
CC3 689 -3399 185 0.40 59.83% CC3 57,290 -2729 048 0.07 93.15%
CC4 473 -3458 1.21 0.42 57.62% CC4 55416 -27.59 0.12 0.08 91.92%
CCs 742 -36.34 092 0.49 51.05% CC5 48,111 -26.02 -0.12 0.02 98.36%
CcC6 561 37.04 034 0.52 48.43% CC6 52404 2788 0.13 0.09 90.73%
cCc7 278 37.38 0.16 0.53 47.16% CC7 45,100 28.63 0.05 0.12 87.65%
cc8 191 -38.03 - 0.55 44.73% CC8 37,649 2733 - 0.07 92.99%

- CC#8

ATEAIBZ

- CC#3

e

ATemp:
Felicity Effect

- CC#1

Cumulative AE Events Counts

TENI)

-50 Temp (°C)
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o
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Abstract

One of the most important defects in asphalt pavements, which are the most
common pavements at present, are microCracks. Spreading this tiny flaw,
which is not even visible to the eye at the beginning of its formation, will result
in huge financial and non-financial costs. For this reason, many studies are
carried out annually to find the appropriate method for better understanding
of the formation and spread by researchers. One of the methods that has
recently attracted much attention in asphalt behavior is acoustic emission. The
acoustic emission method is a non-destructive evaluation method that examines
the waves generated by the defect and gives useful information such as the
location of formation, the process of expansion, and so on. In this study, two
different specimens of standard Marshall and Bent joist were tested under this
method and evaluated with the diagrams of the parameters of this method as
well as one of its most applicable displays, the process of formation and
expansion of microCracks in the specimens. The results show that by applying
the parameters of this method, the breakdown stages of each type of asphalt
can be divided into three general parts, from microCracks to fractures, as well
as the location and process of formation and extension of cracks to fractures in
the the new and old asphalts specimen showed with high accuracy using
acoustic emission events. Based on the results, it can be demonstrated at any
time the status of any type of asphalt, demonstrating the same high and
reliable acoustic emission efficiency in structural health monitoring of asphalt
repairs and maintenance, which has been demonstrated in various previous
studies.

Keywords: Acoustic Emission, microCracks, Event Source location, Bent joist Specimen,
Marshall Specimen, Structural health monitoring
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