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Feasibility of Sandstone Used in Asphalt Pavement of Expressways

LOU Jianmin', MENG Xiandong', SONG Zhike', ZHAO Lidong’,
BAI Julong', ZHAO Shengli',ZHU Jishuang’

(1.CITIC Construction Co., Ltd., Beijing 100027, China;2.China Highway (Beijing) Engineering
Materials Technology Co., Ltd., Beijing 100176, China)

Abstract: In order to explore the feasibility of applying sandstone in the asphalt pavement of expressways, the
physical and mechanical indexes of sandstone and limestone aggregate were compared, and the high
temperature performance, low temperature performance, and water stability of asphalt mixture were studied
from the aspects of grading type, asphalt type, and aggregate lithology. The results show that the road
performance of asphalt mixture synthesized by clean and regular sandstone aggregate meets the requirements of

current specifications. At the same time, the comprehensive road performance of sandstone asphalt mixture

with 1% anti-stripping agent has been improved.
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Table 1 Test results of aggregate performance

gk, EWEES ,
i H . KRR WEIE R
% (g «cm )
I3 45 5 0.21 2.732 0.630 3.42

FE bR E R <1 =2.5 <1 <4

R2 ERMREABER

Table 2 Test results of mineral powder performance

2 WAR X 43 i W KR/ Y4

B AR/ %

5 SBS#t 5907 R

JERE BRI BRI

WH  15~2510~15 5~10 3~5 15~25 10~15 5~10 3~5 15~25 10~15 5~10 ) B PEUER DR IR

7 7 7 7 7 T M/ BERE/Y Y%

mm mm mm mm mm ~mm mm mm mm ~mm mm R/ Bk /g
ZLbs 2702 2.701 2.706 2.711 1.62 1.61 145 1.83 58 509 6.9 181 136 5.4 47 5 3
FORAE 2741 2730 2735 2728 0.21 027 0.32 0.29 34 52 141 219  19.0 2.4 40 5 5
FRME 2713 2715 2717 2.669 0.70  0.80 0.90 1.10 6.1 9.0 42 218 168 5.5 48 5 3
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Table 3 Test results of base asphalt
i £ ABE(25°C)/ SiE 3 HiE JiE WA/ REAE/ FREEIAJELL SR
14
(0.1 mm) (10°C)/em  (15°C)/cm C % (25°C)/%  (10°C)/cm
SR ESE S 86 =100 =100 47.0 —0.036 79.9 21
HAR R AR B R 80~100 =30 =100 =44 <+0.8 =57 =8
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Table 4 Test results of SBS modified asphalt

i BFAFE(25°C)/ SiE WA/ TREARL/ SREEATAJELL R A
s
(0.1 mm) (5°C)/em % (25°C)/ % (5°C)/cm
CoRIES 65 38 88.0 —0.015 80.2 23
ARG AR EL R 50~80 =30 =70 <+1.0 =65 =20
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Table 5 Specification parameters of HK-3

anti-stripping agent
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Table 6 Code number of asphalt mixture for

different aggregates

RA R AC-13C AC-20C
Fm R e R4 e
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Figure 1 AC-13C composite grading curve of
different aggregates
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Figure 2 AC-20C composite grading curve of
different aggregates
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Figure 3 Ultraviolet spectrophotometer

0.5

0.4r
0.3
B
R 02

y=26.55x+0.028 5
0.1
0 ‘ ‘ ‘ ‘
0 0.005 0.010 0.015 0.020

B /(gL
B4 287 nmiiKiE-REBRIRAEME

Figure 4 Standard curve of 287 nm wavelength

asphalt-toluene solution
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Table 7 Stripping rates of different rocks and 90* matrix

asphalt, 90 matrix asphalt+anti-stripping agent
(external addition 1% ), and SBS modified asphalt
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o
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Ap A, SRS

HIRE 0.221 0.209  0.210 0.102
OOFHL R i R 0.226 0.203  0.216 0.574
HbA 0218 0182  0.207 0.701

0071 I T - AR F e 0.219 0.198 0.202 0.207

B3 7% 7 HRA 0223 0184 0.201  0.447
FRAE  0.229 0216 0.216 0.020

SBS ¥tk WA 0.221 0.189  0.195 0.204
HRE  0.216 0183 0.199 0.495
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Figure 5 Comparison of dynamic stability of

asphalt mixture
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Figure 6 Comparison of failure strain of asphalt mixture

in low temperature bending test
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Figure 7 Residual stability of asphalt mixture in water

immersion Marshall test
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Figure 8 Residual strength ratio of asphalt mixture in

freeze-thaw splitting test
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