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Design and Performance Analysis of Heavy Traffic Pavement based on SMA-13 Gradation
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Abstract: Heavy-—duty traffic asphalt pavement has higher requirements for gradation and material composition of mixtures. Two kinds of
gradation, AC-13 and SMA-13, are used to prepare asphalt mixtures with and without anti—rutting agent respectively, the difference of
performance among different gradation mixtures is explored, and the dynamic stability, residual stability, freeze—thaw crack strength
ratio and crack life of asphalt mixture are mainly investigated, the results show that the SMA-13 gradation asphalt mixture has good high
temperature stability, low temperature anti—cracking and anti—fatigue properties, and the adding of anti—rut agent material can improve
the comprehensive properties of the mixture more than 15% , it is suggested that SMA—-13 gradation and anti—rutting agent should be
applied to heavy—load asphalt pavement to realize long—term healthy and stable development of heavy—load asphalt pavement.
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Table 1 Technical characteristics of different structural materials in the upper layer
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Table 2 Technical indexes of mineral materials
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Table 3 Technical indexes of SBS modified asphalt
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Table 4 Technical indicators of lignin
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Table 5 Technical indexes of anti—rutting agent
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Table 6 Marshall technical indexes of different graded asphalt mixture
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SMA-13 (PR) 6.4 2.485 4.83 11.9 45.6
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Fig.5 High temperature stability of asphalt mixture
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Table 7 Water stability of the asphalt mixture

R AR Bk AR I/ % VR R 55 95 2 L/ %
AC-13 87.5 85.6
AC-13 (PR) 88.2 86. 1
SMA-13 86. 4 83.5
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Fig. 6 Water stability of the asphalt mixture
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Fig.7 Low—temperature crack resistance of asphalt mixture
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Table 8 Fatigue life of asphalt mixture
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Fig. 8 Fatigue life—strength modulus curve

A& 8 A A1, DUFP R [R5 i IR A R 9% 55
MAETE—E 25, Hi, BHERGIT SMA-13
RARIE S i K, 185 222690 ¥k, 38 AC-
1318 & B9 9% 57 % o i/, 38 2 161550 1K,
SMA-13 KL HIRA RHEB NPT E RO R, H
W FF MR T T 12.04%, 1 AC-13 HKERT T
16. 60% , UiIHPT 30 $8 THE A B IE 57 75 A
BORTTTH, AC-13 L N 2 . SMA-13 9
AR Fm BT AC—13 i, HFEFR
R SMA- 13 20 i 35 28 LB R BFIE i, &
HRZERE B RS E X 4 2 T B T Y9 55 1 g LA
PR, PUERON = A WA R F 1S 5 5
T PR 55 PR e, B 2 538 W T K T T R A A
MR AT SR A TR 2 A Hd
3.5 RAHG AT

Jyit—2 g5 A U N [ 2R A U IR A R 22



6 1 TFoEIhaE ., BT SMA-13 Jg (%) 5 230 I i 6 T s T X re oAt 75

Sk, AR G 44 A X 50 Bode kA7 b B
LRI 9 PR
£9 HERAKEEAULIBLE

Table 9 Dimensionless data processing of asphalt mixtures

RARER  shEan o URRMRST RO 0

TR M N A

AC-13 0. 67 0. 99 0.99 0.72  0.73
AC-13 (PR)  0.86 1.00 1.00 0.91  0.85
SMA-13 0.76 0.98 0.97 0.83  0.89
SMA-13 (PR)  1.00 0.99 0.97 100 1.00
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Fig. 9 Dimensionless values of different types of asphalt mixtures
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