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A Design Guide to Shear Resistance of Bonding
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Abstract: A new approach to evaluate shear resistance of
bonding layer in concrete bridge deck asphalt pavement was
proposed. The distributions for shear stress and normal stress
in the interface between asphalt pavement and bridge slab
under vertical and horizontal load were analyzed by finite
element method. Based on the scattergram of shear stress and
normal stress, the conception of shear stress critical boundary
was proposed. Parameters of pavement and load were
considered to analyze its effects on critical boundary. Also,
equation formation of critical boundary was tested by xZ-test.
The basic condition to guarantee the performance of shear
resistance for bonding layer was that there was no intersection
of shear stress critical boundary and shear intensity envelope
line, which was the design standard for bonding layer in
concrete bridge deck asphalt pavement. Finally, a case study
was presented.
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Tab.1 Results for ¥ - test(e¢=0.05)
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7]2%;;3 J/?c;% /ﬁM%a ) (r;;ﬁmﬁq;{n) / £ i
[0} 8 500 0. 051 30.114 b
[0} 8 5 000 0.272 30.114 b
[0} 8 15 000 0. 427 30.114 b
[0} 6 2 000 0. 140 30.114 b
[0} 10 2 000 0. 382 30.114 b
[0} 14 2 000 0. 139 30.114 b
0 8 2 000 1. 209 23. 685 b
0.2 8 2 000 0. 939 27. 587 b
0.5 8 2 000 0. 789 27. 587 b
0 8 2 000 0. 042 38. 885 b
0.2 8 2 000 0.119 38. 885 b
0.5 8 2 000 0. 238 38. 885 b
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Tab.2 Evaluation of shear resistance for different interlayer materials (only vertical loads)

WS ¢/ MPa tan @ o:/ MPa 7,/ MPa 7/ MPa i, min No/ &
0.195 0. 375 0.225 0.132 0. 280 2.11 3.3X108
0. 328 0.322 0. 286 0. 141 0.420 2.98 1. 7X107
0. 920 0.324 0. 349 0. 146 1.033 7.09 >2.5X107
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Tab.3 Evaluation of shear resistance for different interlayer materials (longitudinal horizontal coefficient 0.5)

wne ¢/ MPa tan @ o;/ MPa 7/ MPa zsi/ MPa dimin N./ &
1 0.195 0.375 0. 264 0. 264 0.294 1.11 1.6 X10°
2 0. 328 0.322 0. 351 0. 288 0. 441 1.53 7.2X10°
3 0. 920 0.324 0. 450 0. 303 1. 066 3.52 >2.5X107
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