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Computation of thermal stresses in rigid pavement
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Abstract: For the sake of convenient application and avoiding consulting a nomogram for the calculation of thermal stresses, an
empirical formula, which has precision in use, for the coefficient of thermal stresses was presented through a great deal of
calculation for different pavements. The calculation method of the equivalent modulus of elasticity of foundation based on the
principles of displacement equivalence can’t actually reflect the influence of semi-rigid base on the thermal stresses in cement
concrete pavement. A calculation method of the equivalent modulus of elasticity of foundation based on the principles of
thermal stress equivalence was established. The method could accurately reflect the influence of the modulus and thickness of
semi-rigid type base on the cement concrete pavement thermal stresses. The computed results was consistent with those of 3D
FEM, indicating that the calculation method was reliable.
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Table 2 Comparison of the maximum curling stresses
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Fig. 2 Influence of length of slab on thermal stresses
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Fig. 3 Influence of thickness of slab on curling stresses
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Fig. 4 Influence of modulus of slab on curling stresses
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Fig. 5 Influence of modulus of subgrade on curling stresses
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Fig. 6 Curves of the coefficient of curling stresses
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Table 3 Comparison of curling stresses
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Table 4 Comparison of curling stresses
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Table 5 Comparison of curling stresses
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Fig. 7 Influence of thickness of base on curling stresses
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Fig. 8 Influence of modulus of base on curling stresses
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Table 6 Comparison of curling stresses
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/MPa fecm /MPa fem /MPa /MPa /MPa /MPa /MPa /MPa 1%
28000 22 500 20 50 3.05 119.5 3.24 6.29 90.1 3.17 4.09
28000 26 800 34 40 3.26 188.2 3.82 17.21 727 3.34 2.35
30000 27 1500 16 70 3.78 195.6 4.21 11.35 128.0 4.00 5.95
32000 24 2000 35 60 3.77 360.5 4.08 8.10 89.5 3.75 -0.42
32000 28 3000 20 50 3.87 236.4 4.66 20.46 86.9 3.92 1.29
34000 25 1600 38 40 3.87 276.8 4.52 16.69 69.7 3.78 -2.32
34000 30 2500 22 30 3.50 172.3 4.92 40.57 64.8 3.66 4.49
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Table 7 Comparison of curling stresses
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