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Weight Release:
Adjustable drop
height (max 85 cm)

Drop Welight:
10, 15 or 20 kg

Buffers:
2,30r4 PDA Display Unit:
Displays and stores

Load Cell:
Range: 1 - 15 kN
Accuracy: 1% + 0.1 kN

Deflection Sensor (Velocity
Transducer):

Geophone range 2200 microns
Geophone accuracy: better than+ 2 %
Number of geophones: 1 -3

Bearing Plate:
100, 200 or 300 mm
diameter
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Al 3728 0.405 391 84 3748 0.371 429 92 3570 0.477 318 68
A2 3683 0.300 521 | 112 | 3798 0.291 599 | 128 | 3675 0.262 595 | 128
A3 3769 0.403 397 85 3634 0.315 439 94 | 3632 0.315 489 | 105
A4 3688 0.283 553 | 119 3655 0.292 531 | 114 | 3653 0.342 453 97
AS 3684 0.325 481 | 103 3746 0.330 482 | 103 3745 0.306 519 | 111
A6 3698 0.319 492 | 105 3702 0.283 555 | 119 | 3659 0.335 464 99
A7 3669 0.231 660 | 141 3711 0.345 457 98 3808 0.344 470 | 101
A8 3619 0.274 561 | 120 | 3707 0.327 481 | 103 3588 0.300 508 | 109
Ag 3725 0.353 488 96 3685 0.346 452 97 3695 0.454 345 74
AlO 3600 0.316 484 | 114 3577 0.360 422 90 | 3631 0.347 444 95
A11 3836 0.387 421 90 | 3558 0.379 398 85 3598 0.319 479 | 103
A12 3622 0.197 780 | 167 | 3634 0.350 441 94 | 3643 0.259 597 | 128
A13 3653 0.420 369 79 | 3590 0.351 434 93 3619 0.335 458 98
A14 3591 0.347 439 94 | 3571 0.313 484 | 104 | 3648 0.282 549 | 118
A15 3635 0.304 507 | 109 | 3631 0.336 488 | 105 3619 0.362 424 91
A16 3656 0.293 530 | 114 | 3604 0.339 451 97 | 3653 0.259 599 | 128
A17 3643 0.238 650 | 139 | 3640 0.304 508 | 109 | 3543 0.285 528 | 113
A18 3591 0.324 470 | 101 3661 0.308 504 | 108 3615 0.326 471 | 101
A19 3629 0.340 790 | 191 3625 0.245 628 | 135 3633 0.255 605 | 130
AZO 3646 0.247 626 | 134 | 3572 0.244 621 | 133 3630 0.249 619 | 133
A21 3621 0.312 493 | 106 3635 0.262 589 | 126 | 3619 0.239 643 | 138
AZZ 3643 0.235 658 | 141 3633 0.278 555 | 119 | 3631 0.249 619 | 133
A23 3632 0.387 398 85 3671 0.335 465 | 100 | 3649 0.228 679 | 146
A24 3682 0.250 625 | 134 3628 0.205 751 | 161 3621 0.279 551 | 118
AZS 3657 0.282 550 | 118 3617 0.316 486 | 104 | 3648 0.336 461 99
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Al 3843 0.293 682 | 146 | 3766 0.298 536 | 115 | 3748 0.205 776 | 166
AZ 3689 0.194 807 | 173 3655 0.227 683 | 147 | 3755 0.228 699 | 150
A3 3890 0.198 791 | 170 | 3695 0.202 776 | 166 | 3727 0.200 791 170
A4 3714 0.268 588 | 126 | 3755 0.239 667 | 143 | 3733 0.231 686 | 147
A5 3768 0.268 597 | 128 | 3684 0.248 630 | 135 | 3670 0.256 608 | 130
A6 3677 0.274 570 | 122 | 3653 0.234 663 | 142 | 3670 0.253 616 | 132
A7 3759 0.227 703 | 151 3662 0.224 694 | 149 | 3688 0.198 791 169
A8 3585 0.251 606 | 130 | 3700 0.227 692 | 148 | 3714 0.220 711 154
A9 3672 0.166 939 | 201 3660 0.213 729 | 156 | 3681 0.217 720 | 154
AlO 3622 0.210 732 | 157 3649 0.242 640 | 137 | 3695 0.166 945 | 203
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A23 3642 0.184 840 | 180 | 3614 0.174 882 | 189 | 3664 0.214 727 | 156
A24 3642 0.165 937 | 201 3625 0.119 1293 | 277 | 3621 0.137 112 | 241
A25 3630 0.202 763 | 164 | 3078 0.240 650 | 130 | 3705 0.278 566 | 121
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oo 515 ) o it Gl 51 (S0 Olgices sty o g 00925 Jas jiie 93 (nl (S)le
99 5l oolawl b ol 3 sl ax 0 YO sloo jo  Sd joe s fygaw )5 ) Jow Culys ;00,5 B
oty 53 3 o ol SPSS 331 o5 oo oY sVl Jpite 5 525 5 <3l Jins i
plosl ol )5 il ax 0 yao sled ;0 suls iolesl (sladiges (5l p Xy, Cpe .Cawl oo a3l (V-F)
Onizred Cuwl ol &1L (YV-F) alaly o 505 Lo opl jo S o s e ,S ) Joe g 0ad
ol oals osls las (A-F) IS jo ol 3 il 4> 50 ja0 sles (o by psin  Snon ol 0
VY plp e gles bawgie job 4) laswe slod ;0 PEWD iolejl a5 conl S5 4 o3V
o g YO sles 90 ;0 b diges led (59, (s Linlejl g oo plol (el ol 5 6l a0

colo bz gles o D0 g B Jolss a5 ot slayrio [0 Ojle 4y sl a8 5 sl 4 po

YR
Nfps = 1011.213 — 10872.388(D,) + 118.820(E) : R* =0.898 0-%)
Ngo = 12870.847 — 29490.421(D,) — 5.491(E) . R?=0.814 -
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Correlations

NF25 DO K F S
NF25 Pearson Correlation 1 -817 943" -174 944"
Sig. (2-tailed) 047 .005 741 .005
N 6 6 6 6 6
DO Pearson Correlation -817 1 -816 186 -816
Sig. (2-tailed) 047 048 724 048
N 6 3 5 6 6
K Pearson Correlation 943" -816 1 -.084 1.000
Sig. (2-tailed) .005 .048 875 .000
N 6 3 6 6 6
F Pearson Correlation -174 186 -.084 1 -.086
Sig. (2-tailed) 741 724 875 871
N 6 6 6 6 6
= Pearson Correlation 944" -816 1.000 -.086 1
Sig. (2-tailed) .005 .048 .000 871
N 3 6 6 5 6
*. Correlation is significant atthe 0.05 level (2-tailed).
** Correlation is significant atthe 0.01 level (2-tailed).
4z 30 YO slod 55 diuuly 9 Jimme (U yuiio (o (Soimnod il ps (A-F) S
Correlations
NFO DO F K c
NFO Pearson Correlation 1 -.900 -.202 699 702
Sig. (2-tailed) 014 .700 122 120
N 6 6 6 6 6
DO Pearson Correlation -.900° 1 186 -816 -816
Sig. (2-tailed) .014 724 .048 .048
N 6 6 6 6 6
F Pearson Correlation -.202 186 1 -.084 -.086
Sig. (2-tailed) .700 724 875 871
N 6 6 6 6 6
K Pearson Correlation 699 -816 -.084 1 1.000"
Sig. (2-tailed) 122 .048 875 .000
N 6 6 6 6
£ Pearson Correlation 702 -816 -.086 1.000" 1
Sig. (2-tailed) 120 .048 871 .000
N 6 6 6 6 6

* Correlation is significant atthe 0.05 level (2-tailed).
** Correlation is significant atthe 0.01 level (2-tailed).
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Abstract

Fatigue is one of the most important causes of damage in asphalt
pavement. Four point beam fatigue test, wich is considerd as a destructive
test, can be used to determine the fatigue properties of asphalt mix. The
destructive tests will always have significant costs. On the other hand,
destructive tests can cause damage to the desired structure, so it will not be
possible to repeat the test.

This study intends to minimize the need for destructive tests by
investigating the correlation between two destructive tests inculuding four
point beam fatigue test and three point bending test with Portable Falling
Weight Deflectometer (PFWD) wich is a non-destructive test.

For this purpose, in 25 stations, the data were took using PFWD and
then at 7 stations road surface asphalt was cut and beam speciments with
standard dimension were prepared and were subjected to fatigue and bending
tests. The data are divided into two groups: One group of data and samples
has taken from the wheel path and another from the outside of the wheel
path. Fatigue tests were conducted in strain-controlled mode with a
sinusoidal load applied with frequency of 10 Hz (without rest) at 25°C and
0°C. Fatigue life was analyzed by the stiffness reduction method.

Subsequently, by analyzing the PFWD's data and the output of fatigue
and bending tests, it is found that more displacement under impact load of
PFWD occurs on the wheel paths due to fatigue and its cracks.

Finally, linear relation and high correlation were achieved between
results of PFWD and fatigue test. In a way that by increasing the
displacement achieved by PFWD, fatigue life decreases. As well a model
using linear regression is presenred for samples fatigue life in two different
temperature, 25 °C and 0 °C.

Keywords: Fatigue, Four point beam fatigue test, Portable Falling
Weight Deflectometer, PFWD, Three point bending test, Destructive tests,
Non-destructive test, Asphalt pavement.
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