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Aggregate Embedding State and Spalling Resistance of Pavement Chip Seal
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Abstract: The effect of aggregate shape on the embedding structure and spalling resistance of chip seals was

investigated using self-developed algorithms and a wheeled accelerated loading wear tester. The results show that

80.7% of elongated aggregates are distributed tiled, whose negative effect on the aggregate embedding is insignificant.

To ensure good spalling resistance, the content of elongated aggregate should not be higher than 16%. The flat

aggregate 1s mostly distributed tiled or vertically, resulting in displacement or spalling of adjacent aggregates, which

is detrimental to the aggregate embedment and retention of chip seals. It is recommended that the flat aggregate

content be kept below 10%. In addition, the mass loss of the chip seal after abrasion increases by approximately 2%

when flat aggregate and elongated aggregate are both present. The percentage of aggregate embedding area is an ideal

indicator for evaluating the performance of chip seals, as it combines good stability and sensitivity.
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Table 1 Basic technical indexes of SBS modified asphalt

Index Tested Standard
Penetration(25 °C)/(0. 1 mm) 67.7 60—-80
Softening point/“C 71.8 =55
Duectility(5 °C)/cm 43.2 =30
Flash point/C 328 =230
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Table 2 Basic technical indexes of limestone aggregate

Index Tested Standard
Density/(g-cm *) 2.691
Crushing value(by mass)/ % 13.28 <28
Los Angeles abrasion value/ % 16. 31 <30
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Fig. 1 Classification of 3D shape features of aggregates
based on AIMS-II
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Fig. 3 Processing flow for chip seal section images
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Fig.4 Calculation methods of aggregate embedding state in chip seals
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Fig. 5 Test results of aggregate embedding percentage index for chip seals
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Fig. 6 Typical distribution of flat aggregates and elongated aggregates in chip seals
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Fig.9 Aggregate spalling state of chip seal specimens after wear

42 ERMRFERERSM

10 2 A [m) B B UBC S 1 A0 2 B AR B HOR 5 1
fE. HIE 10/ UL .

(D2 P g B FE (1 000 ) J5 , Rk
R A B R R RIS o W, Y R AR R
BrHn Ik 3000 B L B A B E A BT AR R 8060 X
W T R ARER g S X0 5 R B A
5 A AR AR RIS R ACIRAS 7 o7 20 4E R R A
B2 77 A ) B 1Y [ B e BT 25 AR R 7 B Ak
SRR — T MR A5 B R IR 55, 4 T 55 20 R
A (it A2 ) 0 B2 B AE %8 1] 457 78 K0 78 (0 25
YERS K A5 e 2208 R B —E B R 51

FORL S FE T IR AR A B R Mk B
JC W 5 97 TS ), R OR B R IR A AL TR R KO 4R
BHB K AE 3% LLIN .

(2) 4 Jonn 3 P #E R B IR B 3 000 B, & 7 £ R 4
B A7 3582 00 BB OR 45 30 R AR, 3X 5 BT R
RN W3 R =W TR S S R N8 S L1y
AR AL [R] IE A7 FE IS, 5 A7 8 )2 (0 0 0 7% 1 R 2 03
IOYOIK , RAGAE A LR L PR 2% 1L,
A 2 O B IR AR R RN R AR R 7 AR
Je I SRR A 2R R E 90 %0 LA I

P11 A B R IR 5 R 28 X6 1 A )2 4R KR 4
PERE A 52 M . f &1L AT UL, R A RE X R A R



912 jeis

=

)

B %526 %

100

W(AA)Y%
(a) Wear 1 000 times

30 70 30
W(AA)/Y%

(c) Wear 3 000 times

w(AA)/Y%
(b) Wear 2 000 times

100

30 70 30
WAA)%

(d) Wear 4 000 times

F10 AR FEUEL N 7 A B2 i SR R 5 1 R

Fig. 10 Aggregate retention in chip seals at different times of wear
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