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Evaluation of performance improvement of asphalt mixture with
NovaChip
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Abstract: To quantify the improvement effect of NovaChip ultra-thin abrasive layer on asphalt
mixture, composite specimens were prepared. Flexure-tension resistant performance, fatigue
performance, high-temperature stability after water immersion, and anti-loosening performance were
evaluated using three tests including the small beam bending test at 15 °C, three-point bending fatigue
test, and modified rutting test. The results showed that after adding NovaChip ultra-thin abrasive layer,
the damage load of composite specimens was increased by 36.4% ~ 82.5%. The fatigue life was
increased significantly under different stress levels. The dynamic stability was increased by about 10%.
Furthermore, the amount of sticky layer spreading showed a quadratic curve variation with the bearing
performance, fatigue life, and loosening rate of improved rutting specimens. In summary, the
recommended amount of sticky layer spreading was 0.8 ~ 1.0 kg/ m*.
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Table 1 Technical specifications of NovaBinder

modified asphalt
PiSRULE R AU HR IR
EFAJE (25 °C,100 g,5 5)/
57 >50
(0.1 mm)
FERE (5 °C,5 m/ min)/ cm 37 =20
Ak s/ C 82 >70
BB 135 °C/ (Pa-s) 22 <3.0
AR % 0.21 <1.00
TFOT Ji5 5% AR
78 >60
e 25 °C/ %
FEJE 5 °C/ em 34 >15

T T RV 2 TR N o R D 7 B D VR A R KR )
(JTG E20—2011).

R2 ORI FHE ARG

Table 2 Technical index of modified emulsified asphalt

T H AL R HARZR
WL PR —
R H fif P& T P T
FRIRBY &t % 66.8 >65.0
R WIRAL Y C 73.5 >55.0
R WEASE/C0.1 mm) 74 60 ~ 120
HERFRERY 25 ‘CHERE 36.0 >20.0
1 AR ENE % 0.3 <1.0
5 dffFRRENE % 2.8 <5.0
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Fig. 1 Synthetic gradation of NovaChip ultra-thin

abrasion layer
3 NovaChip A2 3§ B4 B3 A db iR I 45 R

Table 3 Road Performance test results of NovaChip ultra-

thin abrasion layer

B PERE i Eizt 25 5 BeARBER
FRTERE | SRR (K omm™) 6025 >3 000
=10 “C/NREA R i 55 >2 800
IR BE - " 3200
WERRAE/ (1070) (RFEX)
HR RS % 92.5 >80.0
TRARE
TRl 8 B L/ % 93.8 >80.0

13 Rt

S PEY 0 NovaChip 68 1 85 #E )2 X1 1R A B
REAY 42 THRCR , R /N B2 i ey | = 2 o 57
T R O ) A S, J s T A JS AR AR
WA HEAT IS B o TRl , 22 R RE 2 it T 5T % 2
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9.500 13.200 16.000
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3599 0.6.0.8.1.0,1.2 kg/ m*,

3) R AU LS L i NovaChip 88 E R
SRR GRS BRI, RS R B, OF
PIE P NI
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(18 ST B JBE B B 0 1 P R P | AR B 5 04 T in il 2
TR R AR R R 2 A RS R
4250 mmx30 mmx55 mm. HH, E A5 TR
B4 35 mm, IR EEFE 2 5 B2 20 mm , ELAAE & 40
B2 fim . REGTE 15 CRIREE T iE1T, ndkadi % oh

50 mm/ min,

NovaChip 2= : 20 mm

SN w2l

AC-13)Z:35 mm

2 MERMTE
Fig. 2 Schematic diagram of double-layer specimen
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Table 5 Stress was measured by three point bending

fatigue test kN

3 NRTHRABRLERMINRFEA T LA
0 ANV LAY WA & (kg/ m®) N 9T A7 2
Fig. 3 Variation of trabecular bending test results with -
. . K-
emulsified asphalt spreading volume 0.60 0.80 1.00 1.20 Te B EE 2
R IS CHRTWRBLR 03 | 013 | 017 | 018 | o016 0.10
Table 4 Trabecular bending test results at 15°C
0.4 0.18 0.23 0.24 0.22 0.13
o FLALW T I YN NCE=)
MRS , 0.5 0.22 0.29 0.30 0.27 0.16
(kg-m™) kN
0.6 0.4416 0.6 0.26 0.35 0.35 0.32 0.19
] NovaChin 15 0.8 0.5829 S e i ORA M= R T S O S W 7 X S N i V|
I} ovaChip i V& . TS e S
e IKOF R B =R i 57 e . 9 57 A il e (Y 45
10 P20 AT 4%
12 0.538 1 20000 —a— 0.6 ke/n?
——0.8 kg/m*
—— 1.0 kg/m?
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o Sl —— SRR
= 3 N N )
2) WA S AW I A B A8k, 1 A R R =
A 3805 LA I 75 W A B i b 08 R TR D 2 510000'
=

X PR 28 2 T R0 A A B TR TR AR K
R H 2306 A ik K, &R Al R R P s
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Fig. 4 Fatigue test results of different stress levels
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Fig. 5 Improved rutting test under different emulsified

asphalt sprinkling amounts
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