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Influence of AC-25 particle size distribution on gradation segregation

PENG Yu-hua, HU Jia-yin, HU Shun-feng
(Key Laboratory for Special Area Highway Engineering of Ministry of Education,
Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: Seven kinds of asphalt mixtures with typical gradations were produced by adjusting the
scale of hot bunker of mixing plant in AC-25 gradation range. By Bailey method, AC-25
aggregate was divided into five gradation intervals such as 0-0. 3, 0. 3-1. 18, 1. 18-4. 75, 4. 75-
13.2 and 13. 2-31. 5 mm. The grey relation degree of aggregate content and gradation segregation
in each interval was calculated by gray relation method. Analysis result shows that the grey
relation degree reflects the influence of aggregate content on gradation segregation in AC-25
gradation range very well. The relation degrees decrease in the order of 4. 75-13. 2, 0. 3-1. 18,
0-0.3, 1.18-4.75 and 13.2-31.5 mm. The relation degree is maximal in 4. 75-13. 2 mm, which
illustrates that the variation of aggregate content in the interval has great effect on the final
gradation variability of pavement, so a good segregation resistance gradation is obtained by
adjusting the aggregate content. The relation degrees are smaller in 1.18-4. 75 and 13.2-31.5 mm,
which shows that coarse aggregate and the coarse part of fine aggregate have less influence on
gradation segregation. The quadratic regression relation coefficient of aggregate content and

gradation segregation in each interval is more than 0. 6, which shows that the interaction among
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aggregates has great influence on final gradation segregation, the segregation characteristic of

aggregate gradation possibly weakens when the influence of single passing rate on the

performance of asphalt mixture is considered only, so the segregation resistance performance of

asphalt mixture gradation must be analyzed from different grain sizes’ combination angle. 7 tabs,

23 refs.
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interval
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Tab.1 Test gradations
JifL R~ /mm | 31.5 ‘ 26.5 ‘ 19 ‘ 16 ‘ 13.2 ‘ 9.5 ‘ 4.75 ‘ 2. 36 ‘ 1.18 ‘ 0.6 ‘ 0.3 ‘ 0.15 ‘ 0.075
e g 5 @ &/ %
0# 100. 0 99.2 | 86.8 80. 7 72.2 59.5 34.5 22.4 17.7 11.5 7.3 4.7 3.8
1% 100. 0 98.7 | 79.6 72,1 64.5 53.8 36. 1 20.7 16.4 10.8 7.0 4.6 3.7
2% 100.0 98.6 | 78.8 70.3 61.4 50.0 44, 4 27.1 21.2 13.4 8.2 4.9 3.8
3% 100. 0 99.2 | 87.7 82. 1 74.9 64. 2 43.8 29.7 23.2 14.5 8.7 5.0 3.9
4% 100. 0 98.5 | 77.2 68.8 60. 6 49.3 36.2 26. 8 21.1 13.4 8.2 4.9 3.8
5% 100. 0 98.5 | 77.2 68.8 60.5 49.0 33.5 22.4 17.7 11.5 7.3 4.7 3.8
6% 100.0 99.4 | 90.0 83.5 72.6 56. 4 29. 4 19.6 15.7 10. 4 6.8 4.6 3.7
AC-25 2% Fic 5 o 3 Ao 3R/ V6
R 100.0 | 100.0 | 90.0 83.0 76.0 65.0 52.0 42.0 33.0 24.0 17.0 13.0 7.0
TR 100.0 90. 0 75.0 65.0 57.0 45.0 24.0 16.0 12.0 8.0 5.0 4.0 3.0
1.4 RIWERSH JUAN G5 T TR A R e il L3k 2 v ™ A G S 2 A 1)
141 Byt i &4k & 14 TR o BT 45 G Be ok ) By A8 4k i E Ve 5 T R a,

07 ~67 AR BORLG L 2R 7 R bue = A sUREARZRIC A 45 Bl SR 70 T 0 A% 1 2 RO
B AEAR ] 42 ) 2% A8 T AT e 1T S B L DAL BTG T O AR 1 0 A I R L 2.
x2 ZEAUMBRIESE

Tab. 2 Sieving deviations of gradations

fifi FL L SF /mm 31.5 ‘ 26.5 ‘ 19 ‘ 16 ‘ 13.2 ‘ 9.5 ‘ 4.75 ‘ 2.36 ‘ 1.18 ‘ 0.6 ‘ 0.3 ‘ 0.15 ‘ 0.075
BT | R G vt A S 18/ %

a 0. 80 0.30 | —1.30 | —0.30 1.10 | —1.20| —0.80 0. 20 0. 50 1.00 | —0.50 | —0.60 0. 80

07 b 0.80 | —1.60 | —1.00 1.20 | —0.90 | —2.20 0.90 0. 60 0. 90 1. 20 0.00 | —0.40 0.50
c —4.00 | —3.20 | —3.90 | —1.70 | —0.80 4.50 4. 00 1. 40 1. 50 1.40 0.00 | —0.30 1.10

a 1. 30 8.70 | —1.20 | —2.10 | —3.88 | —7.02 5.00 | —0.50 | —0.50 0.50 | —0.20 | —0.50 0. 40

17 b 1. 30 5.90 | —6.80 0.70 | —0.78 | —5.22 5.10 0. 00 0.00 0. 40 0.10 | —0.50 | —0.20
c —5.80 6. 10 1. 80 2.50 | —4.28 | —4.62 4.40 | —0.40 | —0.10 0.70 0.00 | —0.50 0. 20

a 1.40 10. 20 0.90 | —0.20 | —0.30 |—14.90 2.20 | —0.70 0. 80 1. 40 0.50 | —0.60 | —0.70

2% b —5.10 6.40 | —2.90 2.90 | —0.70 |—11.20 6.90 1. 00 1. 60 1. 30 0.40 | —0.80 0. 20
c —0.70 7.30 | —4.50 | —3.80 7.60 |—12.40 4. 60 0.10 0.70 0. 80 0.20 | —1.10 1. 20

a 0.80 | —3.80 0.10 0.70 | —1.90 3. 60 2.20 | —1.60 | —0.40 0.10 0.70 | —0.50 0. 00

37 b 0.80 | —3.50 | —3.40 1. 20 0. 80 2.70 2.00 | —0.50 0.10 | —0.10 0.20 | —0.20 | —0.10
c 0.80 | —4.30 | —2.30 | —3.00 | —0.70 6.00 1.50 | —1.60 3. 40 0. 40 0.40 | —0.80 0. 20

a 1. 50 2.80 | —1.00 | —1.60 0.20 | —2.30 0.70 0.90 | —0.60 0.40 | —0.60 | —1.00 0. 60

47 b —0.60 6.10 | —0.60 | —2.30 | —2.50 | —3.20 1.30 1. 00 1. 10 0.80 | —0.10 | —1.00 0. 00
c —1.70 7.40 | —0.80 | —5.30 | —2.80 | —0.20 1. 90 1. 80 1. 30 0.60 | —0.60 | —1.10 | —0.50

a 1. 50 4.90 | —0.10 | —1.00 | —2.00 | —1.20| —0.50 | —0.10 0. 40 0.40 | —0.50 | —1.10 | —0.70

57 b —0.80 4.90 | —2.00 | —3.80 | —3.50 | —0.60 3.40 0. 80 1. 00 0.90 0.10 | —0.90 0.50
c —2.40 5.50 | —0.20 | —3.20 | —3.10 | —0.30 2.20 1. 00 0. 90 0.50 0.10 | —1.00 0. 00

a 0. 60 5.30 | —0.80 | —1.50 | —4.40 | —1.20| —0.50 0. 20 0.70 1.10 0.30 | —0.20 0. 40

67 b 0.60 | —5.50 | —1.10 1.40 | —0.40 0. 80 1. 40 0. 50 0. 80 1. 20 0.40 | —0.20 0.10
c 0. 60 0.60 | —4.10 1.60 | —1.60 | —1.20 1. 00 0. 60 0. 60 1. 20 0.40 | —0.20 0.50
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Tab.3 Segregation indexes of different gradations

P i 5 (O 17 2%

37 4= 57 67

£ =Y TR 0.35

0.41 0.72

0. 47 0.52 0. 34 0.29
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Tab.4 Computational and actual selected sieve sizes
BRAFRR S /mm 37.5 26.5 19 16 13.2 9.5 4.75
Mg IHIAE 18.75 13.25 9.50 8.00 6.25 4.75 2.38
v 52 R A 19. 00 13.20 9.50 9.50 4.75 4.75 2. 36
BN 8.25 5. 83 4.18 3.52 2,90 2.10 1.05
} 52 R IR AEL 9.50 4.75 4.75 4.75 2.36 2. 36 1.18
PR AG 2.10 1. 05 1. 05 1.05 0.52 0.52 0.26
) S R B 2.36 1.18 1.18 1.18 0. 60 0. 60 0. 30
FOE TR 0.52 0. 26 0. 26 0. 26 0.13 0.13 0.07
! 2 bR A 0. 60 0. 30 0. 30 0. 30 0.15 0.15 0.08
B BEAZ I B S W A1) 1 0E B 06 &R L B X AR 1<
T PTG 40 L 0BRSS — e ®
e e 47) it 2 10 SC R AR B2 BT AR 0GR A3 M s R B & Azi(k) = x; (k) — x;(k — 1)
ML, ] g L] Aty = 1y — 14
w X, ﬂ»jif‘é.ﬁ}%ﬁlj,iﬂyﬁ%‘ﬁﬂéﬁ%,izo,l,z,---, WRGRIEITF Y X, 5RGAT HFH X, (=D
mik NITEIFS LRI T) k=1,2,3, 03 AR R IR (5 IR FE R
te RITE b BIFEFR IX A BE 5 o (k) X5 FETT & k Y-ZLEE%) 9
R GRURIIE € TN L I D Lo liET
H—1<y,<OW,.X, 5 X; HHRAHK, %

X, = [ 2D @) o))
X5 XAEFE 13k KEORBEREERR

(3

KA SRR BE i s 2 0<<y, <1 . X, 5 X: HIE
*E?é»}’, ﬂUDEE*H?QﬁEfﬁﬁ,%I 7, =0 HTJ‘!XO Lﬁ

a(m::§§%§§% 1 X BRI,
Az, (B) Az (k) 32 REBXRETR
X X N N = N e
e e %) DL AC-25 4% 98 LK I 0 0 3 5 A 1 b
Az (B) Ax (B) P, LA b g A ik 56 19 9 BE 25 AT PR AN FR AR TE N S
. min| | 202202 o HIFILATUIIR ALK R ST
_max{ S [ 6y | AC-25 % 41 2% X 1 15 2% 12 A5 5% B 1 b e ¥ 910 00
zoan |7z % 5. 5% 551 h
C = Ax, (k) Ax; (k) 7
X,=10.35,0.41,0.72,0.47,0.52,0. 34,0. 29
1 =0
sgn(C) = {fl C—0 & HRAR RO MR € B ST 0 0 2 5 ) i
= TR BETT A, 15 45 FloRL A2 B9 K 68 R B R B0
= 2 ® 6. LU 14 JOCHE /N AT
Axo (B) = 2y (k) — 2,k — 1) VoV YT
®5 B®ET
Tab.5 Comparative sequences
94 0 50
H A A1) L X 7] /mm
0# 1% 2% 3% 4% 57 67
X 13.2~31.5 27.8 35.5 38.6 25.1 39.4 39.5 27.4
X, 4,75~13.2 37.7 28.4 17.0 31.1 24,4 27.0 43.2
X3 1.18~4.75 16.8 19.7 23.2 20. 6 15.1 15.8 13.7
X, 0.3~1.18 10. 4 9.4 13.0 14.5 12.9 10. 4 8.9
X; 0~0.3 7.3 7.0 8.2 8.7 8.2 7.3 6.8
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VAR BC A SRR AEAE S S AAL AR v+ 4% S0 IE X [
AR oy JEAT IR 23 B AR A G 0 R T 5

HH A BT G E AR AR DX 1] 5 R A S R AL (EL Y

TWREIHR AR 7.

x6 IRBXEKE
Tab. 6 Gray correlation degrees
Z¢IC X 8] /mm KRR RHR
13.2~31.5 0.576 0.639 —0.691 0.656 —0.588 0. 681 0.212
4,75~13.2 —0.722 —0. 861 —0.893 —0.768 —0.643 —0.621 —0.751
1.18~4.75 0. 620 0.655 0.878 —0.708 —0.611 0.981 0.303
0.3~1.18 0.683 0.599 0.857 —0.901 0.754 0.927 0.487
0~0.3 0.603 0.558 0. 827 —0.809 0. 666 0. 809 0. 442
Fx7 BEEASHHRE
Tab.7 Regression analysis equations
WL X ]/ mm 815 43 17 J7 72 e BB HH G 7 BME I A R JRHR JE (A X HED
13.2~31.5 y = 0.0022>— 0.123x + 2.217 0.248 0.4< | r | <0.6, )@ 452K 0.212
4.75~13.2 y = 0.006x%— 0.052x + 1.415 0.835 [ r | >0.9, )@ P om0 0.751
1.18~4.75 y = 0.006x%— 0.190x + 1.857 0.710 | | >0.8, 85w 0.303
0.3~1.18 y = —0.013224 0.368x — 1.915 0.569 0.7< | r | <0.8. @AM X 0.487
0~0.3 y = —0.1292%+ 2.141x — 8. 321 0.587 0.7< | r | <0.8,/@MAH % 0.442

MR A R AT LA By, e K H R [l AR
BRI AH OC R BB AR, WM 5y, X 4. 75 ~
13. 2 mm A0 45 X (8] £ RE 5 4t 119 748 Ak 0] fe 2% I8 T 2%
Bt A8 SRR AR 2 7 A AR RS o [R) S) DK 8 S B 8K
RSy M AT LB 0~0. 3 mm Fl 0. 3~1. 18 mm
X2 A2 AR RE X T I TR AT AR AR A A AR
1.18~4.75 mm F113. 2~31. 5 mm K743 X [i] (1) 4
55900 B AT RRAE 14 K €8 O JE R A /0N BRI 3K 2 A B
AL DX T] 2558 At % T X [i) 5 ) JBE 487N
3.3 RBXBERSW

Z: 2% DR AC-25 LRI 43k 0~0. 3,0, 3~
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ZRC DX [E] o & G X ) B 5 G C S S R B R AR
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G C DX [H) 5 o 5 A S R R AR (B A K [ A
RAEBZAE 0.6 LU 51 DL B — b 428 42 LR BE 43 A
59 C AR S 0 AH G R B0 ik B 16 B A kL A 52 B
VE IS e 2 B AT R BE S 0 BE R An SR AN 5 B B
FL3E 3k ) U TR A R BE Y 52, U AR A AT RE 23
TH 55 52 BH L 1 B8 M R AL  SCFE R AT B M e BT B
FEAS [ R % 1) AR EAT 2065 R 43 0 I B TR B R RC
T 5 BT 1k RE

AC-25 25 G IC DX 8] [51 )5 J5 2 04 5 50008 76 e 25
Brdg b b T o5 E A5 A U B R S R R L 2 5 A B
IR —E B0 T AR B B 1 5T 800D X 29
BC¥I 5T A A BRI UG 7R 3 TR A kb R v, BE

B AR, R LR R T

Wi R A ROCHTEAL P 3] D X RO #1922
AT I T i 28 1) S R AT B R W 0 T ACG-25 TR
AR X — X E 4. 75~13. 2 mm, % X 8] 4} &
RS 0 ) 0B JR A5 AL o d5e 2y % LA R R IE K AR
T, & RERZa TR RS, % 5 2R
SR S B TROE L S . & 5 KAV IRB RS K
A RBC AT . TR B 32 DX R A R i A2 A G)
Pe A% S AR FEAFAE A AR BT W 1R A R A b AT
VA o 48 32 XT3 40 B bk B 4 AR (L, UGS B
BRI PR AT RCR

JR A TR BE R/ INHE PP 25 R R WYL AC-25 TR & K
1.18~4.75 mm Fl 13. 2~31. 5 mm Fi 1% X 8] i) £
5 ZRC B AT RRAE 1Y 5 60, O T B2 D /) » 150 B KL 4 R
AT ARk v %) S50REL TR 0 0T R T 5 T ) 5 T )N
I PE DRI AN BEAS A X0 AL R 2 A 4 1
T L R S G I U 2 [ A

4 % iE
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