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Road performance prediction method of asphalt mixture based on screen
residual characteristic parameters
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Abstract; In order to study the relationship between mixture gradation variation and road performance, the road
performance of asphalt mixture was predicted. In this paper, a typical asphalt mixture grading variation model was
constructed, and the screening residual characteristic parameters were proposed to characterize the mixture grading
variation characteristics. SPSS software was used to analyze the correlation between the structural parameters of the
mixture and the road performance, and a prediction method for the road performance of asphalt mixture was
established, with the asphalt mixture structural parameters as the medium. Through regression analysis, the
relationship equation between the variable gradation screen residual characteristic parameters and the road
performance index is established, and the qualification criteria of each road performance index value is determined.
The results show that the prediction of Marshall stability, freeze-thaw splitting strength ratio, creep rate and residual
stability of asphalt mixture are in good agreement with the actual results. It can be used to predict the partial
pavement performance of asphalt mixture with variable gradation, adjust the construction mix quickly without
affecting the construction process, and ensure the pavement performance of asphalt mixture.
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Tab.1  The passing rate of each particle size in the parallel

variation gradation model

i A%
K1 K2 K3 K4 K5

0.075  ago5 2% ag g5 ~1% aggs 9.5 +1% g 75 +2%
0.15 ay 5 —5%
0.3 ay 3 —5%
0.6 ay ¢ —5%
1.18 a, g =5%
2.36 @y 35 —5%
4.75 ay 75 —6%
9.5 ag 5 —6%
13.2 a3, —6%

16 a5 —6%

kiAE/ mm

ags =3% ags  agys +3% ag s +5%

ag3 =3% ag3 ag3+3% ag; +5%

ay 6 —3% ay Gy +3% aye+5%
ay13=3% ag ap g +3% ap g +5%
Uy 36 =3% ay35 Uy +3%  ay 36 +5%
495 =4%  ayqs  a4qs +4% a5 +6%
ags —4% ags ags+4% ags5+6%
a3 =4% ap, ap, +4% ap, +6%

e —4% g a +4% a5 +6%
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Tab.2 The passing rate of each particle size in the crossover

gradation variation mode

A/ %
HiFE/ mm
K6 K3 K7

0.075 ag.g75 =2% g, 075 ag.g75 +2%
0.15 ag.15 =3% .15 ag.15 +5%
0.3 ay 3 —4% [ ay 3 +4%
0.6 ay ¢ —3% a6 ag ¢ +3%
1.18 a1y 2% @18 a8 +2%
2.36 ay.36 —1% .36 ay 36 +1%
4.75 ay 15 +1% ay 75 ay 15 —1%
9.5 g5 +3% do s o5 —3%
13.2 a3, +5% 3., 3., —5%

16 a,, +6% e a5 —6%
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Fig.1 Parallel variant gradation screen residual curve
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Fig.2 Crossover variant gradation screen residual curve
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Fig.3 Screening characteristic parameters of parallel gradation

variation model
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Screening characteristic parameters of the crossover

Fig. 4

gradation variation model
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Tab.4 Road performance data of
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TR
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T SCAH G B s T PR RE 10, 75 31 H PR d
K3 (8 5 AT 0 B PR RE IR Rt Wk 4.
B AT B A M RE R

parallel test piece with target grading K3

T R 0 BORERGE K WhAE R/ TRORBFRREE,  REREE/ VREhEF AR

MPa J&/kN (107 4s~1.MPa~1) MPa % L./ %

1 2.00 12.88 6.47 8.12 2.05 95.45 89.97

2 2.02 12.44 6.29 7.89 2.23 92.76 88.56

3 2.07 12.74 6.11 6.96 2.11 90. 12 90. 89

4 2.02 12.83 6.18 7.43 2.22 94.87 90.74

5 1.94 12.54 6.20 7.10 2.16 92.51 90.34
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Fig. 10  Relationship between low temperature splitting strength
and skeleton coefficient
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Tab. 6 Regression equation of parallel gradation structure

parameters and pavement performance

5 I REFE b myEyy:
BHORTRERE M M =26.983 —2.424 x VV
BB URIREE P P =3.209 —0.244 x VV
PO SRR 1g K lg K=10.449 -0.775 x VV

URmiEFA5R BE [L DR DR =61.628 +4.886 x VV
IR 2458 B DW DW =10.449 -9.486 x G
IFAS A R R= -20.463 +5.925 x DA
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Tab. 7 The regression equation between the structure

parameters of cross gradation and the road

performance
s AP REFE AR Il 5 5 7
DEURRRGERE M M= -56.831+1.636 x V;
RIS 2R DW DW =48.916 - 1.065 x V;
BRI L P P =3.593 -7.900 x F,
PS5 TERE 1g K lg K= -3.625 +0.359 x VFA
IHRH AR R R = -60.163 +104. 064 x G
BERERE C € =107.295 —1.441 x VMA
VRREET LS T LE DR DR =53.546 +32.096 x V.,
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parameters
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Fig. 12 The effective thickness of asphalt film is fitted with the

characteristic parameters of screen residue
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Fig.13  The skeleton coefficient is fitted with the screen

residual characteristic parameters
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DA =2.853 +3.305 x L, (4)
G =0.758 +0. 086 x L, (5)

S RVAZT (A SO G 3 W S R (16 4
A7 R S TR

V,=43.565 -0.002 x L, (6)
F,=0.178 +1.682 x10 ™" x L, (7)
VFA =29. 537 —0. 004 x L, (8)
G =0.846 -7.453 x 10 x L, (9)
VMA =9.383 +0. 021 x L, (10)

V,,=1.080-3.708 x10 * x L (11)
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Tab.8 Regression equation of parallel gradation screen residual

characteristic parameters and road performance

s A PERETR B 75

L EORTAE E M

M =20.164 —4.550 x L,
BEAYURIREE P P =2.523 -0.458 x L,
U7 HERE g K lg K=8.269 -1.455 x L,

VRS 24538 B 1L DR DR =75.372 +9.171 x L,

R BT 2L 5 DW DW =3.259 0. 816 x L,
RS HR R R=-3.559 +19.582 x L,

x99 TXALZERFBRFAESHBEKAMEDEALE
Tab. 9  The regression equation between the characteristic
parameters of the crossed gradation screen and the

road performance

He I PERE TR b7 Ie 9 5
L EURFEE M M =13.735 +0. 006 x L

(R 2R % DW

BF AR P

DW =2.519 +0.002 x L
P=2.187 -1.329 x 10 ~* x L.
lg K=6.979 —1.436 x 10 3 x L,
R =27.875-0.007 8 x L
€ =93.774 -0.030 x L

VR 2458 2 LL DR DR =88.210 —1.190 x 10 72 x L,
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Tab. 10  The passing rate of Ka and Kb was graded with variation
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rh, RIVRTAS 2S00 a6 bR, S5 R IR 11,
R11 TREE Ka 5 Kb B AMIERTNER
Tab. 11  Prediction results of Ka and Kb accessibility indexes with variation gradation
WMsSTMEAR S DEURRaE IGREE R LK AR H R/ VR RS R R RaE
PR T IR JE/kN FE/MPa 8 (10 4*s~'-MPa~") BE L/ % JE/MPa BE/ %
Ka 2% Jie T 45 % 17.32 2.24 7.36 8.68 81.1 2.75 —
Ka 20 BC S 25 5 16.97 2.25 5.38 7.96 81.9 3.12 91.45
Kb 2% 0 45 5 14.02 2.13 6.91 27.51 87.65 2.61 79.67
Kb 2% S 45 5 14.68 1.93 6.59 34.87 84.79 2.73 86.15
% I BE T PR 12.18 1.88 5.88 8.84 87.6 1.17 87.45
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Fig. 14 Coefficient of variation of Ka-grading prediction and

measured results
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measured results
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