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Abstract:

Hot-prepared asphalt mixtures (HMA) used in flexible paving are usually
considered as elastic materials although their behavior is viscoelastic, the
viscoelastic behavior of which depends substantially on temperature and
loading time. Although the concept of viscoelastic behavior is not new, its
application to elastic paving is still new compared to linear elastic analysis.
The viscoelastic properties of the asphalt mixture can be expressed as creep
compliance coefficient, and the creep compliance coefficient D(t) is defined
as the loading time-related distortion divided by the stress. The creep
compliance coefficient is used to obtain mathematical models that give the
coefficient of elasticity that varies with loading time and with temperature.
Using the KENPAVE program, the viscoelastic analysis of an asphalt
covering consisting of an asphalt-paved layer, a gravel base layer and an
underlayment layer was carried out in two cases. The first is a reference with
a layer of asphalt paving without the metal grating, and the second with the
presence of reinforcement from the metal grate below this layer.

The result of the viscoelastic analysis showed that adding metal mesh to the
asphalt-paving layer reduced the tensile deformation on the bottom of the
asphalt-paving layer by 6% at zero degrees Celsius and by about 50% at high
temperatures more than 30 degrees Celsius.

Key words: flexible pavement, visco-elastic analysis, metal mesh
reinforcement, software KENPAVE
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D(t)mix

time D(t)by Yang (1/psi) (1/kPa)
1 2 3

0.001 2.50E-06 3.33E-07
0.003 3.51E-06 4.68E-07
0.01 5.81E-06 7.75E-07
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0.03 9.80E-06 1.31E-06
0.1 1.69E-05 2.25E-06
0.3 2.70E-05 3.60E-06
4.19E-05 5.59E-06

5.81E-05 7.75E-06

10 8.11E-05 1.08E-05

30 1.08E-04 1.44E-05

100 1.28E-04 1.71E-05

NO. COORDINATE DISP.

1 10.00000
(STRAIN)
1 60.00010
(STRAIN)
2 10.00000
(STRAIN)
2 60.00010
(STRAIN)

(STRAIN) (STRAIN)
0.05959 161.809

T=0 Fara il O sladd)

POINT WVERTICAL VERTICAL WERTICAL MAIOR MIMNOR INTERMEDIATE
PRINCIPAL PRIMCIAL P. STRESS

STRESS STRESS STRESS (HORIZONTAL

(STRAIN) P.STRAIN)
162.352 -1088.785 -902.774

2.508E-04 2.510E-04 -2.074E-04 -2.074E-04
0.04095 19.53> 19.999
3.457E-04 3.596E-04 -1.900E-04 -1.900E-04

1l.677  2.359

0.06100 118.430 118.430 -826.012 -261.609
1.448E-04 1.448E-04 -2.011E-04 -2.011E-04
0.04202 20.815 20.815
3.742E-04 3.742E-04 -1.985E-04 -1.989E-04

1.712 2.49%6
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POINT VERTICAL VERTICAL VERTICAL MAJOR  MINOR INTERMEDIATE
PRINCIPAL PRIMCIAL P. STRESS
NO. COORDINATE DISP. STRESS STRESS STRESS (HORIZONTAL
(STRAIN) (STRAIM) (STRAIN) P.STRAIN)
1 10.00000 0.05930 157.943 158.373 -1360.007 -1130.953

(STRAIN) 2.308E-04 2.310E-04 -1.942E-04 -1.942E-04
1 60.00010 0.04091 19484 19943 1.714  2.389
(STRAIN) 3.440E-04 3.57VEE-04 -1.890E-04 -1.890E-04

2 10.00000 0.06072 116.308 116,308 -1043.200 -362.292

(STRAIN) 1.357E-04 1.357E-04 -1.890E-04 -1.890E-04
2 B60.00010 0.04193 20,753 200733 1752  2.528
(STRAIN) 3.723E-04 3.723E-04 -1.978E-04 -1.978E-04

T=40 (hoa dad Qg eldail)



Ssae s sl s U el LSk e Apnead) Sl Aalauy) Lhe V) b Ll
POINT VERTICAL VERTICAL VERTICAL MAJOR  MINOR INTERMEDIATE
PRINCIPAL PRIMCIAL P. STRESS
NO. COORDINATE DISP. STRESS STRESS STRESS (HORIZONTAL
(STRAIN) (STRAIM) (STRAIN) P.STRAIN)
1 10.00000 0.08289 412.572 413.105 257.532 258.327

(STRAIN) 3.610E-03 3.023E-03 -2.003E-04 -1.861E-04
1 60.00010 0.05250 31070 31,980  3.925  5.393
(STRAIN) 3 191E-04 5.464E-04 -2.952E-04 -2.952E-04

2 10.00000 007201 109.825 108.757 81.658 105.451

(STRAIN) 6.162E-04 6.027E-04 -7.564E-05 -7.564E-05
2 B60.00010 0.05447 33.655 33.655 4,105 5.913
(STRAIN) 5.729E-04 5.723E-04 -3.136E-04 -3.136E-04

T=40 i dhdi e sl
POINT VERTICAL VERTICAL VERTICAL MAJOR MINOR INTERMEDIATE
PRINCIPAL PRINCIAL P. STRESS
NO. COORDINATE DISP. STRESS STRESS STRESS (HORIZONTAL
(STRAIN) (STRAIN) (STRAIN) P.STRAIN)
1 10.00000 0.07992 399.173 399.614 -522.529 -471.713

(STRAIN) 1.593E-04 1.595E-04 -9.874E-05 -9.574E-05
1 60.00010 0.04232 28.316 23,146 2.623 4.040
(STRAIN) 4.913E-04 5.162E-04 -2.795E-04 -2.795E-04

2 10.00000 007391 115,330 1027.746 121.507 139.097
(STRAIN) -J.078E-05 1.847E-04 -6.305E-05 -6.239E-05

2 B60.00010 0.05109 30.620 30.620 2.714 4.486
(STRAIN) 5A04E-04 5404E-04 -2.968E-04 -2.963E-04




