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Study on approach settlement and pavement cracking
adjacent to abutment under traffic loading
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Abstract: A 3D finite element model has been presented to investigate the dynamic response of transition zone between the bridge
and highway. The traffic load is regarded as a periodically moving load and has been implemented into ABAQUS code as a user
subroutine VDLOAD. The dynamic stress, displacement and pavement cracking in transition zone under one cycle or some cycles are
closely studied by using ABAQUS standard and explicit module. It can be concluded that the accumulation of the bridge-approach
settlement makes pavement cracking under traffic loading; and the pavement will fracture completely as the cracking runs through the
pavement structure. So, the service level of highway will be degraded again.
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Fig.3 3D finite element mesh of transition zone
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Table 1 Parameters of Drucker-Prager model

el K T Vd c ) E B "4 Ll
MRRE G kpa 0y ke oy Ko )k/m d

MR 178 224 306 5600 0.36 358 1.00 32.8 2.3le-4
[ 7k 19.8 0.0 383 50000 0.30 483 1.00 433 1.00
Franty 19.2 0.0 342 18000 0.34 39.7 1.00 34.7 0.36

% 2 Drucker-Prager BTV SHFER

Table 2 Tabular data of Drucker-Prager hardening curves

i WIENL [ R
o1-03 /kPa &P o1-03 /kPa &P o1-03 /kPa &P
433 0.000 64.1 0.000 97.8 0.000
112.4 0.013 175.8 0.015 218.2 0.010
162.8 0.028 252.1 0.026 339.0 0.023
207.6 0.044 342.2 0.043 428.1 0.039
242.1 0.062 436.7 0.058 517.9 0.056
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Table 3 Parameters of pavement materials

U p Sl ya/kKN-m? E /kPa v K/m-d’ c! /kPa o' /kPa & £ R, R.
Wi R 22.8 1.26e+6 0.25 4.32e-5 5.17e+3 9.48e+3 0.0015 0.002 1.16 0.084
KPR ERE AT 20.6 0.83e+6 0.30 3.17e-4 2.08e+3 3.79e+3 0.004 0.005 1.16 0.145
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Table 4 Damping ratio and Rayleigh’s damping coefficient
5%

¢ bR T
a 0.410 0.930
p 0.006 1 0.002 7
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Fig.4 Time curves of S3; and LE; in pavement
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Fig.9 Nephograms of pavement cracking distribution
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