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Linear elastic analysis for asphaltic pavement
enhanced with steel mesh

MEng. Nada Shahoud
@ Adviser: Prof. Dr, Eng. Mhd Hajem Alwadi
®Co-Adviser: Mhd. Fawaz Msoti

Abstract

The design and construction of sustainable flexible pavement require a comprehensive understanding
of the behavior of different materials and the interaction between them (i.e. asphalt, base layer, subgrade).
The design thicknesses of the layers associated with an increase in axial loads, as it is the case in different
regions of Syria, are large, which leads to an increase in construction costs and leads to defects in road
paving. In this research, linear elastic analysis of asphalt layers was done to demonstrate the effect of
reinforcing with metal mesh to resist tensile deformations and to prevent cracks that coming upward from
the granular base layer.

The results of the linear elastic analysis showed that adding reinforcement with a metal mesh led to an
improvement in the strain value in the horizontal direction below the asphalt layer, which expresses the

fatigue criterion by 119 and increased the number of repetitive loads by 48%.
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POINT VERTICAL VERTICALVERTICAL MAJOR  MINOR
INTERMEDIATE
PRINCIPAL PRINCIAL P. STRESS
NO. COORDINATE DISP. STRESS STRESSSTRESS (HORIZONTAL
(STRAIN) (STRAIN) (STRAIN) P.STRAIN)
1  0.00000 0.06168 485.000 1174.189 391.758 1134.505

(STRAIN) -1.388E-04 2.133E-04 -1.388E-04 1.955E-04
1 10.00000 0.06124 182.997 183.743 -838.047 -679.894
(STRAIN) 2.380E-04 2.383E-04 -2.215E-04 -2.215E-04
1 10.00100 0.06124 182.975 186.854 4.877 16.888
(STRAIN) 5.800E-04 5.975E-04 -2.214E-04 -2.214E-04
1 30.00000 0.05317 50.581 51.602 -87.051 -67.912
(STRAIN) 3.482E-04 3.528E-04 -2.711E-04 -2.711E-04
1 30.00100 0.05317 50.577 52.838 -7.149 -2.930
(STRAIN) 5.370E-04 5.687E-04 -2.711E-04 -2.711E-04
1 60.00000 0.04164 19.868 20.144 -16.533 -14.261
(STRAIN) 3.208E-04 3.246E-04 -1.889E-04 -1.889E-04
1 60.00100 0.04164 19.868 20.362 0.093 0.828
(STRAIN) 3.846E-04 3.990E-04 -1.889E-04 -1.889E-04
2 0.00000 0.06290 0.000 1018.114 247.355 853.051
(STRAIN) -1.359E-04 2.110E-04 -1.359E-04 1.367E-04
2 10.00000 0.06241 125.265 125.265 -615.664 -79.421
(STRAIN) 1.228E-04 1.228E-04 -2.106E-04 -2.106E-04
2 10.00100 0.06241 125.257 125.257 -0.866 52.760
(STRAIN) 3.570E-04 3.570E-04 -2.106E-04 -2.106E-04
2 30.00000 0.05528 54.203 54.203 -93.487 -70.965
(STRAIN) 3.725E-04 3.725E-04 -2.921E-04 -2.921E-04

2 30.00100 0.05528 54.201 54.201 -7.717 -0.478
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POINT VERTICAL VERTICALVERTICAL MAIOR MINOR
INTERMEDIATE

1

0.00000
(STRAIN)
8.75000
(STRAIN)
8.75100
(STRAIN)
10.00000
(STRAIN)
10.00100
(STRAIN)
30.00000
(STRAIN)
30.00100
(STRAIN)
60.00000
(STRAIN)
60.00100
(STRAIN)
0.00000
(STRAIN)
8.75000
(STRAIN)
8.75100
(STRAIN)
10.00000
(STRAIN)
10.00100
(STRAIN)
30.00000
(STRAIN)
30.00100

PRINCIPAL PRINCIAL P. STRESS
NO. COORDINATE DISP. STRESS STRESSSTRESS (HORIZONTAL

(STRAIN)
0.06111

(STRAIN) (STRAIN) P. STRAIN)
485.000 1162.351 391.758 1122.057

-1.359E-04 2.108E-04 -1.359E-04 1.927E-04

0.06099

204.243 205.981 -440.762 -342.608

1.593E-04 1.601E-04 -1.310E-04 -1.310E-04

0.06099

204.210 205.387 -774.296 -602.526

1.234E-04 1.237E-04 -1.310E-04 -1.310E-04

0.06081

175.836 176.363 -1222.941 -976.029

1.671E-04 1.672E-04 -1.966E-04 -1.966E-04

0.06081

175.825 179.768 11.630 21.984

5.423E-04 5.600E-04 -1.966E-04 -1.966E-04

0.05301

50.053 51.049 -85.044 -66.530

3.425E-04 3.470E-04 -2.654E-04 -2.654E-04

0.05301

50.048 52.253 -6.686 -2.620

5.289E-04 5.598E-04 -2.654E-04 -2.654E-04

0.04159

19.804 20.076 -16.382 -14.142

3.190E-04 3.229E-04 -1.876E-04 -1.876E-04

0.04159

19.804 20.292 0.145 0.869

3.826E-04 3.967E-04 -1.876E-04 -1.876E-04

0.06239

0.000 1017.964 247.356 855.786

-1.362E-04 2.106E-04 -1.362E-04 1.376E-04

0.06211

116.772 116.772 -351.984 -40.928

8.476E-05 8.476E-05 -1.262E-04 -1.262E-04

0.06211

116.782 116.782 -620.744 -82.188

6.553E-05 6.553E-05 -1.262E-04 -1.262E-04

0.06202

121.984 121.984 -948.301 -145.070

9.000E-05 9.000E-05 -1.883E-04 -1.883E-04

0.06202

121.934 121.934 3.764 50.217

3.435E-04 3.435E-04 -1.883E-04 -1.883E-04

0.05510

53.530 53.530 -91.182 -69.309

3.657E-04 3.657E-04 -2.855E-04 -2.855E-04

0.05509

53.528 53.528 -7.215 -0.184
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VFA% VA% VMA %  |kg mxsaddl S| maach) Jale N Ll KNl mm el | dgpdiall A Imm Adadl gl adall B | ey dad
57.164 | 6.722 | 15.693 | 760.518 0.927 8040 8.04 5.14 2.38 66.6 1
59.257 | 6.202 | 15.223 | 742.276 0.935 7780 7.78 4.8 239 66.58 2 4.50%
59.793 | 6.074 | 15.107 | 949.486 0.938 9920 9.92 5.44 2.39 66.39 3
58.738 | 6.333 | 15.341 | 817.427 5.13 2.39
68.262 | 5.085 | 16.022 | 706.416 0.928 7460 7.46 4.52 2.38 66.53 1
70.261 | 4.650 | 15.638 | 701.000 0.98 7010 7.01 4.87 2.39 64.31 2 5.00%
70.941 | 4.507 | 15.511 | 759.857 0.985 7560 7.56 4.82 2.39 65.04 3
69.821 | 4.748 | 15.724 | 722.424 4.74 2.39
81.279 | 2.618 | 13.984 | 966.857 0.94 10080 10.08 3.88 245 65.58 1
76.336 | 3.492 | 14.756 | 850.531 0.92 9060 9.06 4.62 242 66.47 2 5.50%
73.912 | 3.957 | 15.166 | 765.918 0.9 8340 8.34 5.09 241 66.078 3
77.176 | 3.355 | 14.635 | 908.694 9160 4.25 2.43
75.965 | 3.856 | 16.045 | 625.927 0.928 6610 6.61 4.23 2.40 66.53 1
74.409 | 4.178 | 16.326 | 587.449 0.95 6060 6.06 4.24 2.39 67.13 2 6.00%
75.217 | 4.010 | 16.179 | 558.000 0.93 5880 5.88 4.72 2.40 66.69 3
75.20 4.01 1e.18 590.46 4.40 2.40
Agiliu) gulad) Adshl (3)ead) g jal \ 4 s L'\S\ ol S\ Q\ \ .~.\
o e (B R~ (3) mix . JAJS =
60% SE% Lo (il
N 2.639 Gsb < el ¢yl
70 — —
@ 2.701 Gsagplall esll gl
3 0 . - |
- 2.662 Gssa wala C_La.mﬂj t\ﬁmﬂ GQJJ\ wjl\
20
® uaaal) ALIAY) @l gaad) @)Ll
*on . : . 14.42% (sl Gusl) o lpayly 284l
Jai dadk
2.751 Gsb LSI esdl o5l
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Structural Layer Coef
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T
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200,000 300,000

Elastic Modulus. E ;- (Ibfin.), of Asphalt Concrete (at 68°F)
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