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Abstract: When hot mixture asphalt(HMA) is used to remedy
functional or structural deficiencies of existing joint plain
concrete pavement ( JPCP), reflection cracking is a major
distress mode in HMA overlay. The basic mechanism of
reflection cracking is the propagation of cracks through the
overlay due to deflection difference at the joints vicinity of the
existing pavements. The model of JPCP was created by three
finite element method and the relationship between joint
deflection difference and effects such as base modulus, elastic
coefficient of spring elements was discussed. Based on the
model of JPCP, the finite element model of asphalt overlay was
created then and shear stress concentration phenomenon was
founded at the bottom of HMA where was just above the joint
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of JPCP. So, the rule of the shear stress at the bottom of HMA
with deflection difference was studied. According to Coulomb
strength theory and shear fatigue equation of asphalt
concrete, the criterion of deflection difference of existing
JPCP was put forward by the method that allowable shear
stress was less than ultimate strength. The criterion can
provide reference for evaluating the transfer ability of JPCP

when the asphalt concrete over JPCP is adopted.

Key words: joint plain concrete pavement; asphalt overlay;
deflection criterion; deflection at the joints; spring element;

shear stress at the bottom of asphalt overlay
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Tab.1 Reflection cracking model parameters

JE % 25 &g ] p q
Eeat ] 3.5+0.75M4 ~0.688 584~ 3.373 02 (1) ~0-915169

W 5 K47
P % AT Bk

3.5+0.75(ha — 1)
3.5+0.75(Niac = 3)

—0.688 584 —3.373 02 (fye — 1) ~0-915469
—0.688 584 —3.373 02 (1, —3) 0915469

T T 51 B EEPRUE B hac MR DESS. 1 3810 2.54 cm.
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Tab.2 Comparison of reflection cracking %
Jiae =101.6 mm hae =203.2 mm

i femiRe))  fLmrRE i fErREds  fLATRE
R R4 Bz R KA Wz

1 45.30 2.13 1 0.06 0.31
2 97.90 12.90 2 0.20 1.30
3 99.90 50.40 3 0.60 5.30
4 100.00 87.40 4 2.30 19.70
5 100.00 97.90 5 7.80 51.40
6 100.00 99.60 6 22.90 82.00
7 100. 00 99.90 7 51.10 95.10
8 100.00 99.90 8 78.60 98.80
9 100.00 100.00 9 92.80 99.70
10 100.00 100.00 10 97.80 99.90
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Fig.4 Joint deflection with poor load transfer(unit: mm)
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Tab.3 Ultimate shear strength and allowable shear
strength at the bottom of asphalt

overlay (h.,. =10 e¢m)

E./MPa Y2z JRIRKFIE  Proise zr/MPa
mm M 71/MPa  FE/MPa N =10 000 N =50 000
0.362 -0.182 -0.332 -0.214 -0.183
0.298 -0.182 -0.332 -0.214 -0.183
0.210 -0.177 -0.329 -0.211 -0.181
100 0.166 -0.172 -0.325 -0.209 -0.179
0.076 -0.139 -0.301 -0.193 -0.165
0.049 -0.112 -0.281 -0.181 -0.155
0.015 -0.041 -0.230 -0.148 -0.126
0.008 -0.020 -0.215 -0.138 -0.118
0.236 -0.210 -0.353 -0.227 -0.194
0.203 -0.210 -0.353 -0.227 -0.194
0.154 -0.206 -0.350 -0.225 —0.192
200 0.127 -0.202 -0.347 -0.223 -0.191
0.065 -0.173 -0.326 -0.210 -0.179
0.044 -0.150 -0.309 -0.199 -0.170
0.014 -0.085 -0.262 -0.168 —0.144
0.008 -0.065 -0.247 -0.159 -0.136
0.151 -0.214 -0.356 -0.229 -0.196
0.135 -0.214 -0.356 —0.229 -0.196
0.108 -0.212 -0.354 -0.227 -0.195
400 0.092 -0.208 -0.351 -0.226 —0.193
0.054 -0.186 -0.335 -0.215 -0.184
0.038 -0.167 -0.321 -0.206 —0.177
0.013 -0.111 -0.281 -0.180 —0.154

0.008
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Tab.4 Criterion of deflection difference mm
Jiae =6 cm Nac =10 cm
E./MPa
N=10000 N=50000 N=10000 N =50000

100 0.017 0.012 0.016 0.010

200 0.021 0.015 0.020 0.015

400 0.025 0.017 0.025 0.018
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