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Analysis on pavement shear stress at intersection under a
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Abstract: Complex road conditions such as complex traffic, complex acceleration, braking,
steering and other different driving conditions of the urban road, such as intersection, parking lot
and long downhill sections, bring extremely complex stress state to road surface. The pavement
shear stress was analyzed under moving non-uniform load using ANSYS. The decoupling method
was used to solve the complex issue of tire contact with road surface. Decoupling decomposed the

tire-road interaction into two phases. A pavement was simplified to a rigid surface with the
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decoupling method, a static load model about a tire contacting with the rigid surface was
established and validated by indoor tests to obtain the stress distribution of the contact surface,
The influence of load

distribution shape and tread pattern were considered in this model, and the maximum shear stress

and then the stress was applied to the semi-rigid pavement model.

of pavement was analyzed for different speeds and decelerations under the moving horizontal and
vertical non-uniform loads. Considering the effect of load distribution and tread pattern, the
pavement model was used to analyze the distribution law of maximum shear stress of pavement
for different speeds and accelerations. The effect of tire on road surface could produce vertical,
horizontal and lateral stress in three directions, and the contact surface of lateral force will
significantly affect the road near the road surface stress. The results show that the maximum
shear stress of road surface occurs at the edge of both sides of the second pattern under the
uniform speed state, which is about 50% higher than that at the midpoint. The maximum shear
stress of road surface occurs in the middle of pattern under the deceleration state. The maximum
shear stress of pavement occurs at the top layer of asphalt pavement with a distance of about
2-6 cm to road surface under the uniform speed state, which is 20% greater than the shear stress of road
surface. The maximum shear stress occurs at the road surface under the deceleration state. The speed
and deceleration may both affect the maximum shear stress of pavement, but the influence of deceleration

on the shear stress is significant. 5 tabs, 8 figs, 20 refs.
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Tab.1 Pavement structure parameters
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Fig.1 Ground shape
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Tab. 2 Velocity, acceleration values
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Fig. 2 Schematic of non-uniform load
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Tab.3 Validation of tire contact pressure distribution
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Fig.4 Tire contact pressure distribution
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Fig. 7 Changes of shear stresses of pavement with depth

under the conditions of constant speed and deceleration
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Tab. 4 Maximum shear stress under different speeds
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Tab.5 Maximum shear stress under different decelerations
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