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Finite element splitting (IDT) simulation
based on asphalt mixture uniformity analysis
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[ Abstract] In order to study the influence of asphalt mixture uniformity on split test (IDT) , an evaluation index of asphalt mixture
uniformity is proposed based on digital image technology. A two-dimensional meso model of asphalt mixture including asphalt
mortar and aggregate is constructed, and the finite element virtual IDT test is carried out to verify the accuracy and rationality of the
finite element method with the peak load, so as to effectively simulate the influence of asphalt mixture uniformity on the splitting
strength in IDT test. The experiental results show that there is good consistency between the variation coefficients of splitting strength

and the uniformity index. The experimental the consistency is, the smaller the variation coefficient of splitting strength is.
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Tab. 1 Gradation curve of asphalt mixture with different gradation

BRATHFLIE L /%
TR
16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
AC-13 100 100.0 98.0 60.6 34.8 25.4 17.7 13.4 9.9 8.8 7.1
AC-16 100 97.5 82.5 68.0 52.5 41.0 29.5 22.0 16.0 11.0 6.0
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Fig. 1 Schematic diagram of images processing
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Tab. 2 Classification of particles size classification range mm

WHERGFIA  EERERAARIE T RRDRARE

AC-13 4.75~16 2.36~4.75
AC-16 4.75~19 2.36~4.75
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Fig. 2 Schematic diagram of particles classification
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Tab. 3 Prony series coefficients of generalized Maxwell model

i T c
1 3.97E-03 2.45E-07
2 1.82E-01 3.45E-06
3 1.63E+00 1.83E-06
4 3.84E+00 1.94E-06
5 1.07E+01 1.00E-06
6 2.62E+01 8.59E-07
7 6.60E+01 5.55E-07
8 2.16E+03 1.15E-07
E,/ MPa 5.22E+03
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Tab. 4 CZM model parameters at different temperatures

. . Bohras g T, / Wi 4HE G /
AT 22 N
Hd e MPa (Nmm - mm’z)
BN 1% 4.7 0.314
Wits -HR 4.5 0.314
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splitting test at — 10 °C
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Tab. 5 Simulation results of splitting strength in IDT test at — 10 °C

J— . TR 77 1610 2 6 B R )3/ MPa SEHyEERY ARRME BAEREG
) 0° 30° 60° 90° 120° 150° SR/ MPa X3¢ e
AC-13 1 2.605 2.697 2.653 2.558 2.478 2.566 2.593 00271 13134
2 2.585 2.595 2.750 2.707 2.811 2.602 2.675 0.0324  1.300 4
3 2.541 2.585 2.524 2.512 2.671 2.573 2.568 0.0205 1.2592
4 2.663 2.535 2.677 2.583 2.525 2.549 2.589 0.0234  1.2639
5 2.565 2.514 2.602 2.481 2.608 2.655 2.571 0.0229  1.290 4
6 2.597 2513 2.543 2.635 2.495 2.632 2.569 0.0216  1.2663
7 2.677 2.564 2.485 2.540 2511 2.585 2.561 0.0240 1.2399
8 2.701 2.565 2.602 2.540 2.578 2.619 2.601 0.0198  1.2367
AC-16 1 2.641 2.756 2.477 2.636 2.736 2.644 2.649 0.0341 13548
2 2.768 2.759 2.536 2.656 2.699 2.605 2.670 0.0309 13544
3 2.542 2.755 2.672 2.702 2.703 2.563 2.656 0.0292 13680
4 2.557 2.762 2.589 2713 2.691 2.595 2.651 0.0282  1.3593
5 2.533 2.722 2.633 2.633 2.509 2.498 2.588 0.0313 13377
6 2.543 2.716 2.768 2.474 2.539 2.676 2.620 0.0407 13626
7 2.533 2722 2.807 2.639 2.601 2718 2.670 0.0336 13789
8 2.565 2.774 2.783 2.608 2.516 2712 2.660 0.0386  1.4080
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Fig. 4 Schematic diagram of different loading directions and

analysis points
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Fig. 5 Force—time curve of splitting test
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Fig. 6 Regression diagram of variation coefficients of splitting
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Tab. 6 Overall uniformity index of asphalt mixture specimen

e U, FHME
AC-13 1.271 2
AC-16 1.365 4
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Fig. 7 Histogram of distribution uniformity index and splitting

strength variation coefficients at all levels
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