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Approximate Calculation of Flexural Stresses
and Tensile Strains in Asphalt Pavements

YU Xinhua'?, TAN Zhiming'

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China; 2. Jiangxi
Ganyue Expressway Co., Ltd. , Nanchang 330025, China)

Abstract: The flexural stresses and tensile strains in asphalt
pavement layers were studied. The hood face coefficient was
proposed to characterize the influences of vertical compression
stresses and shear stresses on the flexural stresses and tensile
strains; the neutral axis moving coefficient was introduced to
describe the differences between smooth contact and full
friction contact in layers; the flexure torque distribution
coefficient was put forward to show the influences of different
bend curvature on asphalt layer and base. As to asphalt
pavement with nonuniform modulus, the surface equivalent
modulus was deduced by bending rigidity equivalent principle,
and then the errors of the approximate calculation methods for
the tensile strains at the bottom of surface and the flexural
stresses at the bottom of base in asphalt pavement whit
Usually, the
approximate calculation errors are less than 5% .

nonuniform modulus were discussed.
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Fig.1 Two-layer pavement structure and loads
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Fig.2 The tensile strain in asphalt pavement layer
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Tab.1 The errors of the tensile strain at the bottom of
pavement of the two-layer structure ( smooth
contact)
Te/(C « BN AR IRE /%
h]/m 1
m~ 1) 5* 40* 150*
0. 08 —80 0. 45 0.71 0.63
160 —1.60 —1.78 —1.57
0.16 —65 1. 68 1. 62 1. 32
130 —3.07 —2.74 —2.41
0. 24 —55 2. 64 2.32 1.97
110 —4, 26 —3.53 —3.09
YE: % WErm/Eo HfH.
xR2 ZESGM EESEEEAXBNEEER
TR WTIRE
Tab.2 The errors of the tensile strain at the bottom of

pavement of the three-layer structure ( smooth
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Tab.3 The errors of the tensile stress at the bottom of

base of the three-layer structure ( smooth
contact)

h/m hy/m . Tg/i1 TR HRE/ %
(Cem™) 5/0.5* 40/5* 150/10*
0.15 —80 —0.17 —0.05 —0.02
160 0. 58 0.52 0. 38
0.08 0. 20 —80 —0.16 —0.09 —0. 06
160 0.51 0. 47 0. 35
0. 25 —80 —0.15 —0.09 —0. 06
160 0. 44 0. 42 0. 32
0.15 —65 1.01 0.43 0. 34
130 0.01 1. 20 1.04
0.16 0. 20 —65 0.76 0. 36 0. 31
130 0.02 0. 98 0. 87
0.25 —65 0. 55 0. 25 0.15
130 0. 08 0. 84 0.70
0.15 —55 2.42 0.91 0. 66
110 —0.77 1.94 1. 82
0.24 0. 20 —55 2.07 0. 81 0. 56
110 —0. 89 1. 47 1. 50
0. 25 —55 1.71 0. 70 0. 47
110 —0.79 1. 25 1. 26
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Tab.4 The errors of the tensile stress at the bottom of
base of the three-layer structure ( full friction

contact) contact)
hi/m  hy/m Te/ BRMAZRE/ h/m  hy/m Te/ BB/
' YTCem™)  5/0.5% 40/5* 150/10° (C-m™ 5/0.5%  40/5%  150/10*
0.15 —80 —1.08 0. 50 0. 50 0.15 —80 1.59 2.40 2.21
160 0.81 —1.59 —1.48 160 —2.11 —4.35 —3.94
0.08  0.20 —80 —1.44 0.41 0. 46 0.08 0.20 —80 1. 47 2. 61 2.59
160 .53 —1.53 —1.51 160 —1.51 —4.64 —4.60
0.95 —80 —1.69 0. 49 0. 48 0.5 —80 1.35 2.65 2.72
160 .98  —1.56 —1.57 160 —1.12 —4.52 —4.71
0.15 —65 —0. 34 1. 44 1.31 0.15 —65 2. 44 1. 49 0.43
130 —0.54 —2.72 —2.38 130 —3.83 —1.52 0.59
0.16  0.20 —65 —1.09 1. 40 1.31 0.16  0.20 —65 2. 26 2.34 1.58
130 0.65 —2.70 —2.39 130 —3.28 —3.50 —2.05
0.%5 —65 —1.58 1.39 1. 29 0. 25 —65 2. 14 2.79 2.25
130 1.50 —2.69 —2.47 130 —2.84 —4.49 —3.51
0.15 —55 1.26 2. 26 1.95 0.15 —55 3.35 0. 40 —1.17
110 —2.86  —3.57 —3.12 110 —4.82 2. 14 5. 20
0.24 0,20 —55 0.53 2.21 1. 94 TR —55 3.09 1.50 0.15
110 —1.8  —3.59 —3.12 110 —4.45 —0. 64 1. 69
0.95 —55 —0. 02 2.18 191 0.25 —55 2. 89 2.18 1.18
110 —1.01  —3.59 —3.14 110 —4.04 —2.59 —0.58
. Ein 1 Eim Eim , Em
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