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Abstract; A new type of high-performance asphalt pavement repair material was developed. The
influence of pit repair area and repair thickness on the repaired pavement structure was explored.
The diluent was determined by volatilization rate test and the additive was determined by Marshall
stability test. The Marshall stability test,high temperature stability test, water stability test and other
road performance tests are carried out on the mixture. The finite element model of asphalt
pavement pit repair is established by ABAQUS, and the effect of different repair areas and different
repair thicknesses on the repair of pavement structures is analyzed. Results show that diluent B and
additive c are the optimal combination. When the amount of diluent B is 20% and the amount of
additive ¢ is 10% ,its initial strength reaches 4. 03 kN and the molding strength reaches 6. 93 kN.
The workable performance are good. The Marshall residual stability is greater than 75% , freeze-
thaw split strength ratio is greater than 70% ,dynamic stability in rutting test is 1487 times/mm.
The maximum value of shear stress appears at the bottom of the pit,the maximum value of tensile
stress at the center of the wheel gap,and the maximum value of compressive stress on the surface
of the pit. With the increase of repair area and repair thickness, the maximum compressive and
tensile stresses increase,and the maximum shear stress decreases. Asphalt pavement repair material
has good performance, and the performance of the repair material meets the requirements of
* Technical Specifications For Construction Of Highway Asphalt Pavement ” (JTG F40—2004 )
and engineering requirements. At the bottom and the maximum surface stress of the pit repair, the
compactness of the mixture and the adhesion of the original pavement should be guaranteed to
avoid secondary damage.

Key words: road engineering; asphalt pavement; repair material; road performance; structural
mechanics response
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Table 2  Test results of diluent evaporation at room

temperature for 24 hours
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Table 3 Properties of Additive a
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Table 4 Properties of Additive b
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Table 6 Initial strength of the mixture under different

additives and different dosages

FaE /KN
s whnF - o o
e s T CETIK CEAK P
5% 1 LAl LAl

ERAI| 0 3.06 2.85 2.93 2.95
10 3.96 3.83 3.77  3.85
a 20 4.15 4.54 4.36  4.35
30 4.85 5.76 5.69  5.43
10 4.21 4.35 4.40  4.32
b 20 5.10 4.96 5.25  5.10
30 7.34 6. 89 7.10  7.11
10 4.25 4.19 4.53 4.32
c 20 5.80 6.54 5.97  6.10
30 9.55 8.95 9.32  9.27
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Table 7 Construction workability evaluation level
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Table 8 Construction workability test results
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Initial strength of asphalt pavement repair materials

AE/mm

AT T PATRE I FATRR I FA(E

Table 9
} FRE /KN
BB % — — —
FATIRE T AR T SFAHR I 3
10 4.18 3.51 4.39
20 5.71 4.87 5.64
30 7.95 6.79 6.61

4.03 2.92 2.86 2.81 2.86
5.41 3.12 2.85 2.71 2.89
7.11 2.68 2.48 2.96 2.70
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Table 10 Forming strength of asphalt pavement repair materials

A/ mm

FATERE I PATRE I PATRIR FfE

) e B2/ kN
INFIB R % — — — —
FAFRE | AR T PRI Sl
10 7.24 6.53 7.01
20 10.18 10. 66 10. 58
30 17.92 15.26 17.18

6.93 2.45 2.38 2.41 2.41
10. 47 2.68 2.29 2.72 2.56
16.79 2.13 2.85 2.05 2.34
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Table 11 Results of water immersion Marshall test

HhREk RS E L/ %
PR PR OPHR PR
AR
%1 5 1l Cralll Lisa\Y PH

10 75.41 87.60 87.40 81.12  82.88

eyt
BE/%

20 77.01  82.08 90.82 85.96 83.97

30 76.12  75.56  79.05 78.65 77.35

M 11 0T LUE AN s & 1R
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T 2 (N B 7 B B E ) (JTG DS0—
2017) BYER.

I S W i I W o i A A



42 4

W A T Bk T TR G S A L TE e S 454 2 W 3 A 319

1 AR IR SR AR R AR 5 2 4K
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Table 12 freeze — thaw split test

R B S L %
gl AR TR PR TR
T LT AL L L R,

51 Logll mm o mNv

10 76.16 81.87 88.61 74.46  80.28
20 84.18 84.24 95.51 87.45 87.85
30 76.54 76.69 84.71 78.64 79.15

MFE 12 0 AR B R IR A
BHAR AL 2458 B LI R T 70% |, W 2 (A I
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Table 13 Rutting test
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. Farik AT TR
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BE/% SR
BI Lisall i
10 1258 1729 1473 1 487
20 2471 3 667 2973 3037
30 4218 3782 4 683 4228
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Fig.1 Asphalt pavement structure
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Table 14 Material parameters of different structural

layers
L I v B
FmE)ZE  SBS MMEH AC-13 4 10500  0.25
THE R AC-20 6 12000  0.25
H7 5% KVEFERFAT 20 17000  0.25
REZE 4% KIRRERR 20 17000 0.25
Hyz HCHEA 17 400 0.35
+3 — — 50 0.40
A
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Fig. 3 Effect of repaired area on stress
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Fig. 4 Effect of repair thickness on stress
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