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Fig.1 Typical pavement structure
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Tab.1 Experiment scheme and calculation results

h,/cm E,/MPa h,/cm E,/MPa hy/cm E,/MPa  E,/MPa &,/ pe o,/kPa e./ e

1(20) 1(1000) 1(20) 1(350) 1(20) 1(800) 1(30) 161.10 143.90 -405.50
1 1 1 1 2(30) 2(1200) 2(50) 156.20 117.00 -224.80
1 1 1 1 3(40) 3(1500) 3(80) 158.20 88.64 -135.60
1 2(1200) 2(30) 2(400) 1 1 1 142.40 107.20 -299.80
1 2 2 2 2 2 2 140.90 90.07 -173.10
1 2 2 2 3 3 3 142.70 70.28 -108.20
1 3(1500) 3(40) 3(500) 1 1 1 114.10 80.36 ~220.50
1 3 3 3 2 2 2 114.20 69.58 -131.80
1 3 3 3 3 3 3 115.80 55.64 ~85.00

2(30) 1 2 3 1 1200 3 83.65 75.80 -145.20
2 1 2 3 2 3 1 75.85 91.68 -148.40
2 1 2 3 3 1 2 82.48 46.28 -126.30
2 2 3 1 1 2 3 107.60 60.50 -121.10
2 2 3 1 2 3 1 103.70 76.70 -127.70
2 2 3 1 3 1 2 106.10 39.19 -109.20
2 3 1 2 . 1 2 3 90.50 , 87.58 -167.40
2 3 1. 2 2 3 1 84.54 10540  -168.40
2 3 1 2 3 1 2 88.27 52.63 -142.50

3(40) 1 3 2 1 3 2 68.80 67.68 -111.30
3 1 3 2 2 1 3 69. 89 32.24 -90.88
3 1 3 2 3 2 1 66. 68 48.11 -95.21
3 2 1 3 1 3 2 55.56 94.54 -148.20
3 2 1 3 2 1 3 57.01 43.92 -119.40
3 2 1 3 3 2 1 51.89 62.79 -120.20
3 3 2 1 1 3 2 67.23 73.57 ~-120.40
3 3 2 1 2 1 3 67.32 34,87 97.99
3 3 2 1 3 2 1 64.01 52.04 -101.80
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Tab.4 Analysis of variance
F
W E kb E h E & & Fe
BE hy/cm 313.45 7.31
2 BrE E,/MPa 12.43 0.80
Fig.2 Tendency chart hy/cm 13.88 3.53
E,/MPs 45.33 0.52
%2 HENW hy/cm 0.65 4.16
Tab.2 Analysis of variance E,/MPa 0.81 1.40
F E,/MP. . .
e i=4 a 0.07 5.59
&, a, £,
hy/cm 1682.29 14.49 2.4 4 FHHABPKEGRDSENR
E,/MPa 58.14 1.50 0.51 ..
E,/MPa 211.29 0.64 0. 04 EapmRARBERETHAREHAER, WE 3
hy/cm 1.72 11.11 1.60 s,
E,/MPa 1.07 3.04 0.18 HEREL
E,/MPa 2.91 7.00 1.68 k, =28 cm,E, =1 200 MPa,u, =0.25
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Tab.3 Levels of factors h, =20 cm, E, =500 MPa,p, =0.25
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Fig.3 Two types of long - life pavement
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Sensitivity Analysis of Strains and Stresses for Long-life Asphalt Pavement

SUN Hong - yan, ZHENG Chuan - chao

(Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’ an University, Xi’ an 710064, China)

Abstract: The objective of this study is to provide foundations for selecting pavement structure by sensitivity a-
nalysis of pavement structure factors including thickness and modulus of each layer. Sensitivity analysis is
based on orthogonal experiment method. Tensile strain at the bottom of asphalt concrete &,, compressive strain
on top of the subgrade ¢, and tensile stress o, at the bottom of semi-rigid cement stabilized gravel were evalua-
ted using Bisar 3.0 program. Results demonstrate that when conspicuous level a is equal to 5% , only asphalt
concrete thickness k,, graded crushed stone modulus E, and asphalt concrete modulus E, have obvious effect
on tensile strain at the bottom of asphalt concrete ¢,. k, has the most efficient on all pavement responses. Two
types of long-life pavement have been recommended for Shaanxi and Iner Mongolia expressway according to the
calculation results.

Key words: long-life asphalt pavement; pavement structure factor; sensitivity analysis; orthogonal experiment



