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Fig.1 Layout of wheel track
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Fig.2 Finite element calculation model
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Tab.1 Material parameters selection of asphalt pavement

JEFE hlem SPEREE E/MPa JARALL o

Vit mz 18 1200 0.25
KRR E AT 20 1500 0.20
TRV KPR 1 20 1 000 0.20
+ 3 40 0.40
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Tab.2 The adjustment range of asphalt layer elastic parameters

o HPER I E/MPa THFALL v Sy YR G/MPa
a=EJE, PR e E, E, E. vy v, Ve G, G, 6.
1.5 800 800 1200 0.25 0.25 0.25 320 480 480
2.0 8 600 600 1200 0.25 0.25 0.25 240 480 480
2.5 480 480 1200 0.25 0.25 0.25 192 480 480
3.0 400 400 1200 0.25 0.25 0.25 160 480 480
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Fig.4 The maximum ratio of vertical stress
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Fig.5 Comparison of tensile stress in the road surface
34 BRAENATELEREXL
WK S PR bRERT 2T B o ARG R,
KRBT SRR AR AR, BRI K. H it
AT A KB N ) R RS R T
0.01 m &b, I+ HE K Z(EAF] 0.03 MPa, X 7 1
THT 72 M 55 A B, 1] D 22085

0.23r
£
S o2
= 021
21
iﬂ 2 3
% o020 Y=0.140.176X—0.09X>+0.015X
<.
= R>=0.986

0.1

0.5 1.0 1.5 2.0 25 3.0 35
RO 18] [ R
Pl 6 AL 10 [R] 1 2R JO0 e R BT I ) A2 i P
Fig.6 The maximum effect of cross—anisotropic

coefficient to shear stress

4 # i

a LA ] [ HEAB O0  W0 7 B TT AR 138 ) 1,
J1 BN 7 54 ) [RIPE S LR EE A TC AR (H 2N
Tia) 7 3 DX, 7 % Je T2 2, Dl m) g
TR/ L #ik 70% |, ST 2 2 HE K L 3%k
40%~70% , 5 &

b. HETR ER A B AR AR TR
% PRI IR AR 25 1] S AR S AR IS R AE
Wi S50 2 )2 (B A 22 B LT |, 4% i (R AR
S ARARA T 4R 10 O ) M ARTE | 5 XS 7 SRR
TRA RS ] PR RFE.

% .

AARRNAIERARFFEAALCRB B
5 .51278389) A= 4 db H K i 1E T AR B (A
B 3 E5 . 2013-731-2-5) 69 8, 8 bk o7 Bt |

SE

[1] MASAD Eyad, TASHMAN Laith, SOMEDAVAN Ni-
ranjanan, et al. Micromechanics-based analysis of stiff-
ness anisotropy in asphalt mixtures [J]. Journal of Ma-
terials in Civil Engineering, 2002, 14(5):374-383.

[2] UNDERWOOD Shane, HEIDARI A H, Guddati Murthy,
et al. Experimental investigation of anisotropy in as-
phalt concrete[ ] ]. Transportation research record jour-
nal of the Transportation Research Board, 2005,1929
(1):238-247.

[3] SEYHAN U, TUTUMLUER Erol. Anisotropic Modular
ratios as unbound aggregate performance indicators[J].
Journal of Materials in Civil Engineering, 2002,14
(5):409-416.

(4] W/, ARG IR T 40 A S D0 K2 0 75 B 1D 32700
B Hr[D]. B [R5, 2003.

HU Xiao-di. The tire ground pressure distri-bution



44

T AR 4R

537 &

measurement and the mechanical response analysis of

asphalt pavement[ D ]. Shanghai: Tongji University, 2003.

highway engineering [S]. Beijing: People Traffic
Publishing, 2006. (in chineses)

(in chineses) [10] UZAN ]J. Characterization of granular material [J].

[5] TLWAK, BIEETF. EE5ME 24 IM]. dbat B R Transportation Research Record, 1985:10-22.

H AL, 2006. [11] UZAN J. Resilient characterization of pavement Mate-
SHEN Guan-lin, Hu Geng—kai. Mechanics of com- rials [J]. International Journal for Numerical and
posites materials [M]. Beijing: Tsinghua University Analytical Methods in Geomechanics, 1992,16 (6):
Publishing, 2006. (in chineses) 453-459.

[6] DE Beer M, Fisher C, Jooste F J. Determination of [12] WANG L, HOYOS L R, WANG J, et al. Anisotropic
pneumatic tyre/Pavement interface contact pressurees properties of asphalt concrete: characterization and
under moving loads and some effects on pavements with implications for pavement design and analysis [J].
thin asphalt surfacing layers [ C]//Proceedings of the Journal of Materials in Civil Engineering, 2005,17
Eighth International Conference on Asphalt Pavements. (5):535-543.

1997(1). 179-227. [13] APARICIO RAMOS S 1. Study of the asphalt pave-

[7] LOULIZI A, Al-Qadi I L, Lahouar S, et al. Measure- ment damage through nondestructive testing on over-
ment of vertical compressive stress pulse in flexible weight truck routes[ D ]. Texas: Master’s thesis, Texas
pavements ; representation for dynamic loading tests[J ]. A&M University, College Station, 2003.
Transportation Research Record: Journal of the Trans- [14] OHJH, LYTTON R L, FERNANDO E G. Modeling
portation Research Bo—ard, 2002, 1816(1):125-136. of pavement response using nonlinear cross—anisotropy

[8] Al-QADI I L, YOO P J. Effect of surface tangential approach [J]. Journal of Transportation Engineering,
contact pressure on flexible pavement response [J]. 2006, 132(6): 458-468.

Journal of the association of asphalt paving technolo- [15] B3k, Wi IREE 0 RHY 25 ) Stk R HOX fif T 2544

gists, 2007(76):663-692.

e NRIAEAT L ARHE(JTG D50-2006).23 75
BRI LR[S ], bat: NRASHE Hi AL, 2006.
Industry Criterion of the People’s Republic of China
(JTG D50-2006). Design rules of asphalt pavement for

Z I D], B A ARE R, 2011
JU da. Anisotropy of asphalt concrete and the influ-
ence in pavement [D]. Nanjing:Southeast University,

2011.(in chineses)

Mechanical response of asphalt pavement based on measured load
and anisotropic properties

HU Xiao-di, TAO Xiong ,BAI Tao
Transportation Research Center, Wuhan Institute of Technology, Hubei Province Wuhan 430074, China

Abstract: To investigate the influence of anisotropic characteristics of asphalt mixture on its reaction to the
measured wheel load, finite element method (FEM) was adopted to calculate the pavement stress caused by
the measured non—uniformly distributed tire load. The simulation was conducted in the frame of elastic the-
ory and the asphalt mixture was reckoned to be cross—anisotropic. The orthotropic model in the commercial
software ANSYS was used to simulate the characteristic of cross—anisotropic. The stresses introduced by the
tire load mentioned above acting both on the vertical and horizontal directions, including three normal stress
and shear stress, were compared for different material assumptions of isotropic and anisotropic. The results
show that the anisotropic characteristic of asphalt mixture has a minimal effect on the vertical stress, trans-
verse stress and the shear stress of the asphalt pavement. However, the divergence should not be ignored in
the travelling direction compared to the situation that the asphalt mixture is taken to be isotropic. The specifi-
cation being used now is basically appropriate in the frame of elastic theory with no anisotropic characteristic
of asphalt mixture to be considered.

Keywords: asphalt mixture; anisotropic; measured wheel load; mechanical response
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