1. A set of dual tires with 4500 Ib (20 kN) in total and a contact pressure
of 70 psi (483 kPa). The center to center spacing of the dual is 13.5 in.
(343 mm). Layer | has a thickness of 6 in. (152 mm) and an elastic
modulus of 100,000 psi (690 MPa) and layer 2 has an elastic modulus
of 10,000 psi (69 MPa). Determine the vertical deflection at point A,
which is on the interface beneath the center of one loaded area. (20%)

13.5in

Contact radius = 4.52 in ]
Tire pressure = 70 psi - i
E =100ksi, h =6z'r}
AC AC
-
E = 10 ksi A

2. A concrete slab, 10 in. thick, is supported by a subgrade with a modulus
of subgrade reaction of 200 pci. A 10,000-1b wheel load with 80 psi
contact pressure. Determine the maximum stress, maximum deflection
in the concrete by Westergaard's equation. (20%)

3. Estimate the equivalent 18-kip single-axle load applications (ESAL) for
a four-lane pavement (two lanes in each direction) of a rural interstate
highway with a truck count of 1000 per day (including 2-axle, 4-tire
panel, and pickup trucks), an annual growth rate of 5%, and a design
life of 20 years. (20%)

4. Please describe the characteristics of the fatigue life of Portland cement
concrete. (20%)

5. Please explain the differences of backcalculation algorithm between
layered system and dense-liquid model. (20%)
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