ERVE I P8 X B B F 5 I 12 Vol.37 No.4
20214E 12 A JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Dec. 2021

XEHS: 1674-599X(2021)04-0085-08
¥R YRS ODE=piA=Y & i YaRE -1 A: DA D)

NG, R, A, EHR
(LRI RSE #ATRLFR, d LY 650500 2420 7 skitl, @& 25 850000, 3.% X—iA8
R TAZA A, T N 101100, 4. B Rk RARAMDRLIE, Zd LY 650000)

7 . Bl ASTMD3398-97 L F1 AASHTO TP567%, 435X 47 5% Hh X 8- G ki 42 1 (85 A A B2 R i H3EAT R AL
KAMRE AR BAKDEUR . GRRBE R, ERUR/NR S s, SRS AR OOCEE I, FRKERHE AT
FE. BNRROE FE. AR R E FE SRR AR T S A R A I K B ORI WAL R TRAOH AR MR
fiIEH, AASHTO TP56 4T ASTMD3398-97 7% Bk M AR M B 0 I 5 VR ARk FH M e s e R B D IR
PERE > miR ERE > PUKBUERE T BRACHLAER I M 5 005 TR A RN s IR M RS B Bom U oG . 5P
WA PETE 47.47%, RIESESBREL) 19.52% B, TRACHER IR AR Z R R AR SRR . KRN
13.2~ 16 mm AR F 5 X Bk A0 00 75 8 A R IR VE R BE B s R D A IR S R BUK IR R 12 i i 5
SRR RGP R B 2

KRR BRACHERRL: WA RAE: KEKENE: AT

FESES: TV422 kRS A

DOI:10.16544/j.cnki.cn43-1494/u.2021.04.011

The influence of gravel angular property on the road performance of asphalt
mixture
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Abstract: The ASTMD3398-97 and the AASHTO TP56 methods were used to analysis the
characteristic of the edges of gravel coarse aggregate with different particle sizes in Lhasa. Based on the
standard Marshall test, immersion Marshall test, freeze-thaw splitting test, rutting test, trabecular
bending test and the gray correlation theory, the gray correlation between the immersion residual
stability, dynamic stability, strain energy density and the edge angle value of gravel coarse aggregate
was established. The results show that the AASHTO TP56 method is better than the AASHTO TP56
method to get the characterization of the edge angle value. The influence of the angle value of gravel
coarse aggregate on pavement performance of the asphalt mixture can be indicated as: low temperature
performance > high temperature performance > water damage resistance. When the average
angularity is 47.47%, and the percentage of uncompacted void is around 19.52%, the high temperature
performance of asphalt mixture can be significantly improved by the angularity of gravel coarse
aggregate. The angle value of coarse aggregate with particle size of 13.2-16 mm has the significant
influence on the high and low temperature performance of gravel asphalt mixture. The water damage
resistance of gravel asphalt mixture is significantly affected by the adhesion between asphalt and
aggregate.

Keyword: gravel coarse aggregate; edge angle; characterization; grey correlation method; road
performance
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w(ALO,)=16.10%, w(Fe,0,)=3.76%, w(K,0)=3.40%,
w(Na,0)=2.75%, w(Ca0)=2.43%, w(MgO0)=1.76%-
TR AR R Y B 5T LR 1, T 6 T A e B3
OO LRI, EEMRETEIR N2,

£1 HLHFTH YRR

Table 1 Physical properties of gravel coarse aggregate

EEMA 5t
WIGTE A, BERE/ % ERE % M

(geem™) OK#EIF
HORIEDR =2.50 <30 <28 =4
R 45 R 2.601 17.8 15.6 2%

R 7%k T0304-2005 T0323-2000 T0312-2005 T0616-1993

R2 ORI F AL AT
Table 2 Performance index of the 90" base asphalt

N EEEE . EB%.
ey i e 0
E% N =L 80~100 =44 =100
LSRR S 94 46.5 >100

1.2 TRAAERIAR A MR
1.2.1 ASTMD3398-97 7 i%

ASTMD3398-97 ¥ /& H1 3% [F #4 kL 5 il 5 ¥ =
(american societyfor testing and materials, f&] #K A
ASTMD Y, PR RIBORI 48 8 lap,  HEAT RAL
R AR RLI R A v, RV HE DL BH 2 X 23 A [ R 4
BUERFEER 2 5. BRIk, XIHRIESE N% & 5 R
HERBVIRZS N HRL 6 ) 18] B R R AT 7B 1E, B 1E
15 lap i E N

lap = 2.5V, - 125V, - 025V, - 032. (1)
X VONBERHEBURE T R ERERE, v,
NEFIL 10 VORA NI RHE BR 2 v, A48 5250
RS T IR AR BHAI B 2

1= p, xlap,/100. 2)
i=1

s TR PIIE AT RS PSR
AR R E & & lap, N GORAR I8 M Pk
1.2.2 AASHTO TP56 7 %

ZIiiE R EER AN EE 4 (american
association of state highway and transportation
officials, {7k AASHTO) 5 I 5 Kl 42 ) b
AR AR HE I TV, A v AR R TR RTE I T A
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U6 FH AR BB A ME 2 50 2 mR PTG R, H
THHEAAN:

U=(V—F/G)/100. 3
N VREBERESRCER, FOH SRR )1
H; GHHEKHENTHEHE (AASHTO T85)
FENS: UNREETRR,

AR B T PR B0 AR, R 5 SRR R A2 1) K
FO AR b f 2 SRR, 3L, U
B 5, %A 0B A A R 2 B 3% 20%-
40%- 60%- 80% I LU 15 5 48 1 A1 MR B0 22 O Bk A
SR, B NN RSB EC N & AR AR BB A
PS4, ASTMD3398-97 J5 %A1 AASHTO TP56 J
ERAE T BB RE A TS BN 3,

R3 HamMERABRRIGT LR

Table 3 Calculation results of angularity parameters of gravel coarse aggregate %
44 A S B St C SR D SR E SR F
o 4% /mm GRS (F#20%5%)  (BH#H40% 8 %E)  (Bi60% B (B80% K %) Atz
1 U 1 U 1 U 1 U 1 U 1 U

16.00~19.00 6.70 2.65 6.18 2.48 5.85 2.43 5.74 2.42 5.70 2.36 5.51 2.32
13.20~16.00 13.43 5.61 13.58 5.33 12.75 5.13 12.04 4.79 12.06 4.83 11.42 4.59
9.50~13.20 8.75 3.68 7.89 3.26 7.72 3.22 7.58 3.43 7.79 3.26 7.57 3.18
4.75~9.50 20.66 8.17 19.82 8.45 19.04 8.18 18.76 8.07 17.86 7.84 17.51 7.49
z 49.54 20.11 47.47 19.52 45.36 18.96 44.12 18.71 43.41 18.29 42.01 17.58

BRI iAo R e A

ARG IEH] AC-16 I E LT I, K4, Wik
R R A A 0 2, A R T Ok PR TR A
BHALFAC . R AT 6 Bl AN [RIAR A 1 (K BFA R S b i
ITIRE BB RGP E. AR B A
BUEIRY < YD E S, R, UGBS T8 X R
SRR SUEE P . I ] SR K 907K
JRT, A S% WA L AT R A R A B it

R4 HTDRE
Table 4 Gravel grading

1.2.3

PUKBER IR . %, K8 M &
JE 52 7% B S 0 iR A R B R AR R PSR AE, S
% e o I T TR A RMPLK B SR, KR [F R A
PE B WR A SR RHZ AR R AT Wit RE, B
BRI 1L IR CA B TR & 5 R A EHA LR
MFEY (JTJ052-2011) UOBEAT A, T EURIAFR
PR LR 5. BRAI T VR AR ) 2 Y RE AR A
B 1~2 iR, BA PR A RHUK IR F R
B A 1A B 3~4 Pl o

HHER SR EN, BRACHE R R bk 2, 40

WAL Emm  BLE % | flilmm  maw  EOU I TR AR SR R AR R, S BU
19.00 100.0 1.180 18.8 TR AR, L BRR IR 1) B AR R X el K o
16.00 922 0.600 152 MR A&, HEHEALN, ME
13.20 783 0.300 1.1 Rk 2R 1) 2 B 2 b o R A0 i VR B T 48 K
9.50 68.9 0.150 7.0 %5 Eqé;‘;/ﬂﬁi?ﬁﬁ#‘éﬁ
475 49.6 0.075 4.8 Table 5 The Marshall volume index
236 30.5

SEIG EAR WTEAR SRR/ iRk R/
A5 HXNEE ASTER% % 8] B 2 /% %
. Ay A AY : :I:
2 KEHERERSH A 2384 9.5 3.5 13.0 73.0
B 2.406 9.6 2.7 122 77.8
21 RAMEENKRAENHITSESNEAMER c 2397 9.5 3.0 125 76.0
A D 2.408 9.6 2.6 12.1 78.5
211 KRE E 2.409 9.6 25 12.1 79.3
F 2.423 9.6 2.0 11.6 82.7

MR FUBR A LGB M 22 7 0 R TR 6 R
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Fig. 1 Relationship between the 30 min stability and the edge
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Fig. 6 Relationship between the strain energy density and the
edge angle value
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Table 6 Relationship between the edge angle value of gravel coarse aggregate and the road performance index

VB KR B R s R FhiasE g/ Wi AR B 55 2/ - i 1%/ mm
S &Mﬁiﬁ SE A E BE AR i B B S %
% kPa kPa 16.00~19.00 13.20~16.00  9.50~13.20 4.75~9.50
A 82.9 1316.5 5.1 U 2.65 5.61 3.68 8.17
B 77.7 1250.8 4.9 U 2.48 5.33 3.26 8.45
C 86.4 1158.0 3.9 U 2.43 5.13 3.22 8.18
D 92.1 1131.0 5.9 U 2.42 4.83 3.43 8.07
E 94.6 1043.0 3.9 U 2.36 4.59 3.26 7.84
F 93.9 525.0 1.8 U 2.32 5.61 3.18 7.49
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Table 7 Calculation results of correlation between the road
performance index and the edge angle value of coarse

aggregate of all levels

bR el BRI B EV 34 i 5/
mm T % (X * mm™) kPa
16.00~19.00 0.713 3 0.784 2 0.790 8
13.20~16.00 0.703 0 0.788 4 0.796 6
9.50~13.20 0.7123 0.778 4 0.796 1
4.75~9.50 0.698 2 0.778 8 0.793 8

B 7 0] A, BRACH AR M I IR AR
6 FH A B 00 s e AR FE DR IR 1 A > T e >
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13.20~16.00 mm £ R} 4% 18 1 52w e K, 1X 2 A
N 13.20~16.00 mm [ 5 R 7EAH A2 R ir o bL Al 4
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3 g
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