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Dynamic water behavior simulation of bridge deck pavement with cracks

WAN Chenguang, SHEN Aigin, WANG Deqiang

(School of Highway ,Chang’ an University,Xi’ an 710064, China)

Abstract; In order to figure out the mechanical response of bridge deck pavement with cracks, under internal
dynamic water pressure, using the LS—DYNA finite element analysis software, a model of asphalt pavement with
crack was established to analyze the stress state of crack. The results showed that under the action of vehicle
dynamic load,the maximum pressure and shear stress of the micro cracks are located at the crack tip, while the
maximum tensile stress is located around the crack;the maximum pressure and shear stress have a good linear
correlation with the vehicle speed and load level,in the case of 120 km/h velocity and 1.5 MPa load level, the
maximum X direction, Y direction pressure and shear stress respectively reach to 0.472 MPa, 1.101 MPa and
0.361 MPa, under which micro cracks will expand rapidly. The main factor leading to the expansion of the water
filled micro cracks in asphalt pavement is the overloading of vehicles, so the traffic management department should
strictly limit the overloading of vehicles.
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Fig.1 Fracture analysis model and mesh generation
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Tab.1 Peak value of dynamic load under different static load

conditions

iy Puax/ MPa

(km-h™") 0.7 MPa 0.9 MPa 1.1 MPa 1.3 MPa 1.5 MPa

60 0.889 1.143 1.397 1.651 1.905
80 0.917 1.179 1.441 1.703 1.965
100 0.945 1.215 1.485 1.755 2.025
120 1.001 1.287 1.573 1.859 2.145
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Fig.2 Distribution of tensile stress in X direction
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Fig.3 Distribution of tensile stress in Y direction
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Fig.4 Distribution of shear stress
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Fig.5 Changes of X and Y direction compressive stress under

different load and speed conditions
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Fig.6  Changes of shear stress under different load and speed

conditions
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Tab.2 The maximum Y direction tensile stress around the crack

under different speed conditions

py/ MPa
5k MPa

60 km/h 80 km/h 100 km/h 120 km/h

0.7 0.035 0.034 0.034 0.034

0.9 0.044 0.044 0.044 0.044

1.1 0.054 0.054 0.054 0.054

1.3 0.064 0.064 0.064 0.064

1.5 0.074 0.074 0.074 0.074
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