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Optimum Grading and Aggregate Ratio of
Ultra-Thin Overlay of Cold Asphalt Mixture
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Abstract: The stability, void ratio and saturation index of SMA-10, Novachip Type B and UTAC-10 were

measured to determine optimum gradation of the ultra-thin overlay of cold asphalt mixture with standard

Marshall experiment. The aggregate ratio of SMA-10, Novachip, Type B and UTAC-10 was also determined with
the modified Marshall experiment. The results showed that the stabilities of SMA-10 and UTAC-10 were 46.9%
higher than that of Novachip Type Bj; the void ratio of SMA-10 was 32.7% smaller than those of Type B and

UTAC-10. Therefore, SMA-10 is the optimum asphalt aggregate gradation, the optimum bitumen aggregate ratios
of SMA-10,Novachip Type B and UTAC-10 were respectively 5.3% ,4.7% and 5.0%.
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Tab. 1 Ultra-thin overlay of cold of concrete aggregate gradation

T
K WL EHE %
0.075 mm 0.15 mm 0.3 mm 0.6 mm 1.18 mm 236 mm 4.75 mm 9.5 mm
R 7 10 13 18 23 32 38 100
Novachip
BRI 5 11 14 19 27 31 93
Type B
TR 4 6 8 10 15 22 25 85
L RR 10 13 16 20 25 32 40 100
UTAC-10 HhBR 8 10 13 16 21 28 35 95
TR 13 16 18 22 26 32 60 100
IR 13 16 18 22 26 32 60 100
SMA-10 SRl 10 13 14 17 20 26 44 95
TR 8 9 10 12 14 20 28 90
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Tab.2 Experiment and technology index of diabase aggregate
S VA JERFE 1 % BB FEME / % g 7K 2 R RS % 5 MR Bk
RIHE bR 14.5 17.3 0.3 15.3 R
FeAR TR <30 <40 <3.0 <20 39

T JRAE (B AR BORAKHE T0316 — 20005 3% AZ AL FE(H 1 AR ZRUHE TO317 — 20003 M /K H 4 AR ZHRAKHE T0308 — 20005 £ 7R 7 fk A
ERAKHE TO312 — 2000; 5 9 7 B9 5 B BOR 2R T0616—1993
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Tab.3 Experiment and technology index of diabase aggregate

R/ (glem’)

I T WM /% KEFEDHE/%
2.36 mm 1.18 mm 0.6 mm 0.3 mm 0.15 mm 0.075 mm

58 8 b 3.17 3.03 3.08 3.07 3.09 3.11 42 94
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Tab. 4 Marshall test results of Runqgiang 300 emulsified asphalt mixed with SMA-10, Novachip Type B and UTAC-10

P WAL ARAIEE /R BARE R/ RO/ FLSRE / BORHRIBAR W/ BOREIRE L 1 Bk /

3 Yo % % (g/em®) kN g % mm (g/lem*) g
4.0 73.4 6.307 2.451 9.02 503.0 23.7 3.19 2.616 226.5
4.5 75.3 5.790 2.473 9.74 563.0 234 3.34 2.625 227.5
SMAIO 5.0 76.5 5.187 2.504 10.95 632.5 22.1 3.84 2.641 237.5
5.5 78.2 4.837 2.528 11.24 687.5 22.1 4.87 2.667 234.5
3.8 43.9 13.397 2.446 9.12 475.0 23.9 3.39 2.824 187.0
Novachip 4.3 44.5 12.741 2.449 9.30 537.5 23.0 8.38 2.851 160.0
Type B 4.8 41.9 13.665 2.458 8.87 600.0 23.5 2.76 2.847 220.0
5.3 43.2 13.904 2.462 8.82 662.5 24.5 3.99 2.86 150.0
3.8 45.1 11.463 2.533 9.02 475.0 20.9 9.82 2.861 239.0
4.3 52.5 9.379 2.582 10.56 537.5 19.8 4.58 2.849 244.5
UTAC-10
4.8 49.1 10.039 2.570 12.96 600.0 19.7 3.32 2.857 238.0
5.3 54.1 9.376 2.585 12.27 662.5 20.4 3.56 2.852 150.0
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Fig. 1  Marshall test results: (a) Relation between bitumen aggregate ratio and density or stalility;

(b)Relation between bitumen aggregate ratio and void fraction or flow value;

(c)Relation between bitumen aggregate ratio and clearance fraction or degree of saturation of ore
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Tab.5 Design requirements of SMA-10 mixture in Marshall tests

R R R SE ORI 2B BRHEIBDR R R AL EIB SRR R EAR HdE/

. HA /mm EE/mm W % AT T % RAKTF J& 1% /INT /KN mm
FARZER Al R T o 58 FHEE L4 28

M P ) 101.6 63.5 0% 3~4 17.0 2 75~85 5.5 2~5
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R B AR A BN B KAE . T DATE B S5 R A L 147
IR1H 04C, B, 4 a,=5.5, a,=5.5, A1 14
(a,+a) (55+55)

2 2
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OAC , +0AC
OACZ — min 2 max — 4.5;—5.5 :5

TER 1 H 2R B 0AC, . OAC, BT B H5 4R
RIS R . AT DA e i A b
0AC :
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OAC,+04C
_ 12 z=5.52+5=5'3 (2)
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Tab. 6  Calculation results of optimum asphalt

content with set values

RARHREER  fEmmAa L /% KRERE /%
UTAC-10 5.0 8.2

Novachip Type B 4.7 11.2
SMA-10 53 6.4
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B % 40 B T 0% B T R R L o B
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1) 33 b3 3 b G Be I 7 R A R R S
Bt < A] A1 : SMA-10 5 UTAC-10 24 e 19 T 8k /R 8 1
B Fa % BE b Novachip Type B 2% it 5 46.9% ;
SMA-10 2% i /) 5 75 18 A B9 25 B % Lk Novachip
Type B 5 UTAC-10 24 LK 32.7% , it SMA-10 1) 4%
Fic AR

2) X 3PP L Y 7 TR A RER B IE T ERUR
i % SMA-10 2% Fii . Novachip Type B % fit 5
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