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Table 1 Test results of main technical indexes of
road petroleum asphalt
(oAl BTRE| HARZ R HRas
£FAJE (25 °C)/(0.1 mm) 60~80 69
BAbs/C =46 48.5
FEFE (15 °C .5 cm/min) /cm =100 125
A5 C)/(geem ) SEPE 1.030
60 CEhIHE/(Pa - s) =180 227.6
B AR/ Y% +0.8 —0.21
RTFOT BEABEH (25 C)/% =61 67
JR Bk ) B% B AEJE (15 °C .
=15 26

5 cm/min) /cm
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Fig. 1 Appearance of two modifiers
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Table 2 Test results of main technical

indexes of two modifiers

et 5 A 358 H AR i 46 45
WP — YH-791
L) — 2
SBS ARG A B BF/ BE =68 74
FL 8 2 / MPa =15 21. 63
ik B 1L — 30/70
V& s =26 28.7
HY T/ % <0.1 0. 036
IR #E/(geem™®  1.0~1.2 1.16
&I/ G/ % <0. 008 0. 002
KAy % <38 6.8
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Table 3 Failure temperature of different modified asphalt

SBS/ %
Ti H

BEIH R/ %

SBS/ %+ B IH K/ %

2.0 3.5 4.0 4.5 5.0 10.0

15.0 20.0

2.0+5.0 2.04+10.0 2.0+15.0 2.0+20.0

WA/ C 71,6 73.9 75.1 76.5 72.8 74.3

.6 80.7 73.9 77.2 82.3 87.7
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Table 4 Test results of main technical indexes of modified asphalt
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AR (25 °C) /(0.1 mm) 30~70 59 53 56
Ak s/ C =60 62.0 69.5 64.5
FEFE(5 °C,5 em/min) /em =15 24 17 19
B (15 °C)/(g+ em™?) SENAE 1. 032 1. 043 1. 036
EFNBEEE (135 °C)/(Pa -« s) <3 1.81 2.28 1.94
S A/ %% <1.0 0.180 0.140 —0.023
RTFOT
A (25 C)/ % =65 71 68 76
JEER Y
FE (5 °C,5 cm/min) /cm =5 18 8 13
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Table 5 Test results of main technical indexes of

viscous layer oil

K35t 5 E N R i T
WL F i
7T LA gl FH B
i LR AR (FLAR 118 mm) /% <0.05 0. 037
PRUERE (25 C) /s 20~100 56
/% =50 57
#%  EFABE25°C)/0.1 mm) 40~120 61
SR bk /C =50 64
B (= 2R/ % =975 99.9
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Table 6 Design results of mineral aggregate gradation %
38 3 R 5 97 FL Cmm) (4 857 RF 4 B 4 B
IRA kA FA
9.5 4.75 2.36 1.18 0.6 0.3 0.15  0.075
R 100. 0 75.0 58.0 44,0 32.0 23.0 16.0 8.0
AC-10C TBR 90.0  45.0 30.0 20.0 13.0 9.0 6.0 4.0
ER T 94. 8 60. 1 43.6 30.6 21.3 14.7 10. 4 5.9
KR 100. 0 60.0 32.0 26.0 22.0 18.0 16.0 13.0
SMA-10 TRR 90.0  28.0 20. 0 14.0 12.0 10.0 9.0 8.0
HFr%E  95.8  42.1 22.6 18.0 15.2 13.1 11.0 9.8
I R 94.0 68.0 35.0 27.0 21.0 16.0 13.0 10. 0
UTL-10 TBR 88.0  50.0 25.0 18.0 14.0 10.0 7.0 6.0
HErgl  90.3  57.1 29.6 22.8 17.0 12.3 9.6 7.5
x7T REBWLILABRLER 6 000 -
Table 7 Test results of optimum oil-stone ratio :‘; 5000 -
—— T 4000
RE# S fe e X
o RS < 3000~
By a/% i
#2000F
# U8 Y = 0/ QRS 8
T0F A YT + 4. 5%SBS 5.0 = 1000
AC-10C 70% A HWiTH +15. 0% K IH K 5.5

707 A YT +2.0%SBSH10. 0% EIHIEH 5.2

70% A G i +4. 5% SBS 6.2
SMA-10 70% A BT +H15. 0% K IH K 6.9

707 A BT +2. 0% SBSH10. 0% IEIHEH# 6.6

707 A HZWiH +4.5%SBS 4.8
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707 A RPiTE+2.0%SBSH10. 0% K IHIEH 5.2
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Fig. 2 Test results of dynamic stability
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Fig. 3 Test results of bending failure strain
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Fig. 4 Test results of immersion marshall

& 4 Ca) (BT 5 Ca) W] 256 800 IR TH G By
e ME R I, AC-10C . SMA-10, UTL-10 =F i
TR A R 7K B R 8% B8 AR R B I U il B S48 7
5 HL I AT 85 %0 .80 % AY SR L {H SMA-10
Wi IR A R R BT K B FE B Tk AC-10C K&
UTL-10 M Fh i H 1R A B AK .

H & 4 (b) 5 (b)) RTA 17k 2% i 25 A 35 Oy
SMA-10 B, WA B IH G #3 .SBS K & A wtkf i
AN E TR A RHR K H BROR B R R e B R
Fil B 2478 BA 5iR BT LU AR T 8506 .80 6 I K
{5 SMA-10 J& IH it # elorE I 3 1R 6k i B AR Btk
WERE S b SBS K& & A vk vk Wi Rl U IR AR

F A5 M 3k http://cslgxbzk. csust. edu. en/cslgdxxbzk/home



64 kI RKFFROERHAF R

2022 % 9 A

i, HoP i A SBS Bt B9 SMA-10 1 % 1R & K
1) JE AR BT K A5 3 BE T et

86~
85+
84+

83r
82F
817 D

80
ACHEIHNANS SMAHEIHRAHS UTLHEIERRKY
O R
(a) AN[FVE L2 i

VR i B A B O L%

89+
87r
851

83r

- 1

79
SMA+ZIHIER  SMA+SBS  SMA+E Gl
Wi Ak
(b) AS[E I 75 Fh 2

Vi il B 2% B R L%

5 ARERKRERAEKRELER

Fig. 5 Test results of freeze-thaw splitting

2.4 EEFEREE

THE )2 LT 2 A ) R R AR, R U T B
T 45 K6 2 AH L2 BP0 BT B8 0 AN 2 PR, )2 B
T 2540 2 5 T R 2 2 18] 200 B A A 1 B 45 BE T
JZ BB B8 ) AN R 45 by T 303K 1w 45 4 2 I
B IV S IS U A b 200 o B K AR AR
RATIUET I Ry g8 U L, B2 MR R A
R AR B0 sy U1 S P hr Ak 68 71, A RE R IE 45 1 2 52
JE 5 T HE 3 )23 B8 T 1) 0 ] 5 i o AR A 55 38 ]
R4 300 mm X 300 mm X 100 mm 4 26 8 ik
B 8 em JE) AC-13C % 38 I 7 1R & kHiat
M, E AR R LA 1.0 kg/m® AL & 24 5 A &
B SBS P FLAL W F R Z M 5B E A ERE R 2 em
F10) e J2 B, 5 UL 48 b B R B RS L 3
F R R A . ik HS-SS 1A B 854X,
LGZ-1 BB AR ALK A 5] B kL 2% i L AS [ 0 5 Ff 28
1% 97 22 B T 5 B K o o 2R AT 0B R B
YY) R AR B IR B O (20 +£5) CLIRREE RN
5 mm/min, B 1S 4 4, 55 U1K 56 45 R 0

Wik g gh R mE 6 & 7 Fis,

0.7+
0.6
0.5+
0.4+
0.3+
0.2+
0.1r

3 & /MPa

Py

OAC+FE|HH$%‘ SMAHEIHRFT UTLHEIH
7R T
(a) AR
0.70 -
0.68 -
0.66 -
0.64 -
0.62- ﬂ
Oﬁosmﬁilﬂﬂﬁ% SMA+SBS  SMA+E A et
RGBS

(b) R R

P 59 5% B /M Pa

Bl6 #HIT®AEXLLER

Fig. 6 Test results of shear strength
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Fig. 7 Test results of pull-out strength
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Influence of mineral aggregate gradation and asphalt on pavement

performance of thin overlay

ZHANG Siheng', HUANG Yunjun®*®, SHAO Jinggan®®, LI Wenkai***

(1. Henan Transport Investment Group Co. ,Ltd. , Zhengzhou 450000, China;2. Henan Jiaoyuan Engineering Technology
Group Co. , Ltd. , Zhengzhou 450046 ,China;3. Research and Development Center of Green High Performance
Material Application Technology in Transportation Industry. Zhengzhou 450046, China)

Abstract ;[ Purposes| This work aims to explore the factors affecting the pavement performance of thin
overlay and supply the deficiency of existing researches. [Methods] The effect of mineral aggregate gra-
dation and asphalt types on pavement performance of thin overlay were investigated. SBS and waste tire
powder were selected to modify grade 707 A road petroleum asphalt, and the content of different modi-
fiers was determined based on the high temperature failure degree of PG76; Three mineral aggregate
graded asphalt mixtures,including AC-10C, SMA-10 and UTL-10, were selected for formulation design
and road performance research such as high-temperature rutting resistance, low-temperature cracking
resistance, water damage resistance, shear strength and pull-out strength. [ Findings] When the con-
tent of SBS, waste tire powder and SBS—-waste tire powder were 4. 5%, 15.0% and 2. 0% -+ 10.0% re-
spectively; And the binder was waste tire powder modified asphalt, SMA-10 asphalt mixture has better
road performance than AC-10C and UTL-10 except water stability; When the gradation type of mineral
aggregate is SMA-10, the pavement performance of SBS modified asphalt thin layer overlay is better
than that of waste tire powder and SBS-+waste tire powder modified thin layer overlay. [Conclusions]
SBS modified SMA-10 asphalt mixture has the optimum overall pavement performance.

Key words: thin overlay;aggregate gradation; waste tire powder;oil-stone ratio;road performance
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