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h,=0
1.1.1
3
g,= B op 1
1 2. B
B=1- Bh,
4.5%x15m B E/JE h
BZZ-100 p =0.7MPa 3 4.
3 B x1073

2. =0.15 4,=0.25
E, = 12 000 ~ 26 000 MPa
E./E, 75 100 125 150 175 200 225

Tab.3 Factor B x10~° completely continuous

E./E,

h./cm
75 100 125 150 175 200 225 250

16 20.890 20.560 20.308 20.104 19.933 19.787 19.658 19.544
18 20.079 19.655 19.332 19.072 18.855 18.669 18.507 18.363
20 19.154 18.714 18.379 18.110 17.885 17.693 17.525 17.377
22 18.462 17.970 17.597 17.298 17.049 16.836 16.651 16.487
24 17.908 17.375 16.972 16.650 16.383 16.154 15.956 15.780
26 17.499 16.941 16.520 16.184 15.906 15.668 15.461 15.279
28 16.373 15.848 15.452 15.136 14.874 14.651 14.457 14.285

4 B x1073
Tab.4 Factor B x 10~° absolutely smooth

E./E,

h./cm
75 100 125 150 175 200 225 250

16 21.00320.80220.647 20.52 20.41220.319 20.237 20.163
18 19.491 19.256 19.074 18.925 18.799 18.690 18.594 18.508
20 18.886 18.625 18.422 18.257 18.117 17.996 17.889 17.793
22 18.048 17.765 17.546 17.368 17.216 17.085 16.97 16.866
24 17.31417.01516.783 16.594 16.434 16.295 16.173 16.063
26 16.666 16.354 16.111 15.913 15.746 15.601 15.473 15.359
28 16.088 15.764 15.513 15.308 15.135 14.984 14.852 14.733

250
h. 16 18 20 22 24 26 28 cm
h, 6 8 10 12 14 16 18 20 cm
1 ()
Tab.1 Bending stressc, completely continuous
E,/E,
h./cm
100 125 150 175 200 225 250
16 1.706 1.899 2.044 2.173 2.302 2.384 2.516 2.641
18 1.454 1.616 1.741 1.852 1.960 2.028 2.141 2.245
20 1.273 1.412 1.521 1.618 1.708 1.767 1.864 1.953
22 1.139 1.259 1.356 1.441 1.519 1.570 1.655 1.731
24 1.036 1.142 1.229 1.304 1.372 1.417 1.492 1.558
26 0.957 1.051 1.129 1.196 1.256 1.295 1.361 1.420
28 0.893 0.978 1.048 1.109 1.162 1.197 1.257 1.309
2 [
Tab.2 Bending stress ¢, absolutely smooth
E./E,
h./cm
75 100 125 150 175 200 225 250
16 2.006 2.234 2.412 2.557 2.679 2.785 2.879 2.963
18 1.752 1.931 2.071 2.185 2.281 2.365 2.438 2.504
20 1.548 1.700 1.818 1.915 1.996 2.067 2.129 2.185
22 1.397 1.525 1.625 1.706 1.775 1.834 1.887 1.934
24 1.279 1.389 1.473 1.542 1.601 1.651 1.696 1.736
26 1.182 1.278 1.352 1.412 1.463 1.507 1.546 1.581
28 1.111 1.191 1.253 1.304 1.347 1.384 1.417 1.446
1.1.2

45
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2.1
5
0~20 cm 22 cm
0.85 0.001 8
0. 63
0.003 12. h, 22 cm
6
5
Tab.5 Recommended value of the maximum thermal gradient in various regions
h,/cm I Il v V W VI
0 0.88-0.94 0.95-1.00 0.93-0.98 0.90-0.96 0.92-0.97 0.98-1.04
4 0.62-0.66 0.65-0.71 0.64-0.70 0.63-0.68 0.64-0.69 0.69-0.74
8 0.43-0.46 0.48-0.51 0.46-0.50 0.44-0.47 0.45-0.49 0.50-0.53
12 0.30-0.32 0.32-0.34 0.31-0.33 0.30-0.32 0.30-0.33 0.33-0.35
16 0.30-0.31 0.30-0.31 0.30-0.31 0.30-0.31 0.30-0.31 0.31-0.33
20 0.30 0.30 0.30 0.30 0.30 0.30
6 I, =4.5%x10 m’
Tab.6 Revised factor of the maximum a,=0.84 x 10°5/°C .
thermal gradient for various h,
O0x 7.
h./cm h./cm 7 Gox
16 1.19 24 0.93 Tab.7 Thermal stress o,
18 1.13 26 0.87
W E,/MPa
1./ cm
20 1.08 28 0.81 12 000 14 000 16 000 18 000 20 000 22 000 24 000 26 000
22 1.00 16 1.256 1.358 1.463 1.571 1.680 1.793 1.907 2.024
2.2 18 1.418 1.541 1.666 1.794 1.925 2.058 2.193 2.330
20 1.581 1.597 1.871 2.020 2.171 2.325 2.481 2.639
22 1.744 1.909 2.076 2.246 2.418 2.592 2.769 2.948
24 1.893 2.074 2.256 2.439 2.624 2.811 3.000 3.190
26 2.056 2.258 2.460 2.665 2.871 3.078 3.288 3.498
28 2.218 2.440 2.664 2.889 3.115 3.343 3.573 3.805
8 B’ x1073
Tab.8 Factor B’ x 1073
E,/MPa
h./cm
96 % 12 000 14 000 16 000 18 000 20 000 22 000 24 000 26 000
- 16 25.091 24.73 21.855 20.238 18.622 17.006 15.390 17.74
18 21.865 20.456 19.047 17.638 16.230 14.822 14.140 12.007
0.96 20 19.331 18.085 16.838 15.593 14.347 11.02 11.857 10.612
22 17.293 16.178 15.064 19.49 12.835 11.722 10.608 9.495
24 15.622 14.615 16.08 12.602 11.596 10.590 9.585 8.580
26 14.226 13.09 12.391 11.474 10.558 9.641 8.725 7.809
h.=16 18 20 22 24 26 28 cm 28 12.45 12.204 11.363 10.522 9.682 8.842 8.001 7.162
E. =12 000 14 000 16 000 18 000 20 000 E, oy

n.=0.15 E =120 MPa

22 000 24 000 26 000 MPa

h
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o,= 1+ B h, o, 2
. B h,
Ope h,=0 7 B’
8.
1
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Stress Calculation of Lean Concrete Base under Asphalt Pavement

YANG Jian - gang WANG Bing — gang

Key Laboratory of Ministry of Education for Special Area’s Highway Engineering Chang’an University Xi'an 710064 China

Abstract In order to analyze the base stress of such a new type pavement whichasphalt surface goes upon lean con-
crete base calculating the load stress without asphalt surface through FEM firstly and then analyzing the effecting
of asphalt surface’ s thickness based upon elasticity theory and finally the formula of calculating load stress of lean
concrete base with asphalt surface worked out according to the previous data. According to the different thermal
fields and the maximum thermal gradient the thermal stress of lean concrete base with asphalt surface can be calcu-
lated through FEM and the formula of calculating thermal stress for lean concrete base with asphalt surface is also
brought forward based on that. Both of above formulas are the key rules of designing the pavement of asphalt surface
with lean concrete .

Key words highway engineering asphalt surface lean concrete base load stress thermal stress structure design



