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Fig.1 Pavement stress calculation point layout
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Tab.1 Selection of material parameters
B N T
MPa
AC-13 1 500 0.25 4
AC-20 1 300 0.25 6
ATB-25 1 400 0.25 12
R 300 0.15 12
KA T2 300 0.15 10
C40 KIRIR#EEL 32500 0.15 20
C20 KiRIEEEL 25 500 0.15 10
5% KFWE A 1 700 0.15 17
A1 JIT e 3 000 0.35 225 JEIE ok
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Fig.2 Tensile stress distribution of point

O, under different subgrade modulus
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Tab.2 Tensile stress of point O,

in scheme I under different loads

i T 4/ MPa

R/ em 0.7 11 1.5
4 Z0.26204  —0.41088  —0.560 24
10 0.047 20 0.07400  0.100 90
18 0.089 65 0.14057  0.191 67
2 0.159 98 0.250 85  0.342 04
26 0.015 35 0.024 07 0.032 82
30 0.009 93 0.01557  0.021 23
34 0.004 77 0.00747  0.010 21

FRYEF 2, 80 %5 5 %2 1 P 58 28 4% i kA7 &
BT, B 0 38388 K, S5 KRR 77 1 $5e K FE B 7 #8 AH
B9 R 38 R RN, E AR A RN ), SUE S RN )
10 em JEBE LI, B AC-13 F1 AC-20 #5 H =4 JE
N1, Z )5 TG = AR ). VR 22 em AbHEN )
IKFN B K, N4k 0.7 MPa i % K70 1k 0. 16
MPa, 48 1.5 MPa [ 5 K70 7324 0. 34 MPa. I
ERF 22 em ZJE N R, & F—3%, 8T
0 MPa.

MRYEF 3,41 %5 5 58 11 v iy 8 41 O AT
B, 76 22 em BREELLN K= A2 R J7, HAE 12 cem
TR BE A B 5 KR N 7522 em IR JE 2 J5 JF I 77
AL T, BN 2 38 RN T B DR R ok R
K. F] 38 em WHEE, B C20 KU H R, AR 0.7
MPa I 5 A hi i 7754 0. 16 MPa, Jiizk 1.5 MPa i
e KPIN F14 0.35 MPa.
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Tab.3 Tensile stress of point A in scheme II

under different loads

. fai #%/MPa

R/ em 0.7 1.1 1.5
4 -0.05783  -0.09475 -0.12920
10 -0.06225  -0.099 64 -0.13585
12 -0.15742  -0.24310 -0.33147
20 -0.03747  -0.05562 -0.075 84
22 -0.009 10  -0.01194 -0.01629
24 0.017 56 0.029 16  0.039 76
34 0.112 02 0.174 86  0.238 43
38 0.162 50 0.25313  0.345 15
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Tab.4 Tensile stress of point A in scheme III

under different loads

e e i1 2%/ MPa

BREE/om 0.7 1.1 1.5
4 20.07039  -0.11037 -0.150 50
10 Z0.069 62  -0.10916 —0.148 84
12 20.20509  -0.32158 —0.438 49
18 Z0.06339  -0.10033 —0.136 80
20 0.009 29 0.01457  0.019 87
28 0.321 48 0.504 08  0.687 32
30 0.420 92 0.660 00  0.899 92
34 0.030 07 0.047 16 0.064 30
38 0.033 39 0.05235  0.07138
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em Z N PR S, HAEVRIE 12 em BiF3E =4
T RIER F7. VRIE 20 em JFUR P2 LRI F1, BN 2%
H R A I 7 8 R B R 8K, 30 em Ak A B
e, m# 0.7,1.1,1.5 MPa Wi R 5348 531 40. 42,
0.66,0.90 MPa. ¥R 30 em 2 J5 K 2L 5B, i
J1Z W T 0 MPa.
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Tab.5 Tensile stress of point A in scheme IV

under different loads

fif 2%/ MPa
REE/em 0.7 11 1.5
4 Z0.11043  —0.15726  —-0.214 42
10 ~0.12137  -0.18855 —0.257 09
16 Z0.030 11 —0.03465 —0.047 25
18 0.013 33 0.02894  0.039 46
20 0.051 00 0.083 11  0.113 33
26 0.195 63 0.30758  0.419 39
30 0.354 35 0.558 15 0.761 05
34 0.025 39 0.010 44 0.014 23
38 0.028 48 0.00872  0.011 88
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Fig.3 Shearing strength distribution of point O,

under different subgrade modulus
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Fig.5 Shearing strength of point A in scheme

II under different loads
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Fig.6 Shearing strength of point A in scheme

III under different loads
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Tab.6 Shearing strength of point A in scheme
IV under different loads

] T4/ MPa

REE/om 0.7 1.1 1.5
0 0.302 61 0.474 50 0.646 98
4 0.166 25 0.260 67 0.355 43
10 0.130 36 0.204 40 0.278 71
14 0.066 29 0.103 94 0.141 72
16 0.061 47 0.096 38 0.131 42
22 0.117 47 0.184 19 0.251 15
28 0.205 28 0.321 87 0.438 88
30 0.251 99 0.365 12 0.538 75
32 0.039 99 0.062 71 0.085 50
36 0.035 61 0.055 84 0.076 41
38 0.033 69 0.052 82 0.072 03
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Stress Analysis of Pavement Structure Based on Rock Subgrade

YUAN Yu-qing', GUO Tao', WANG Xiao-feng’, XU Hai-ming'

(1. School of Civil Engineering and Architecture, Henan University, Kaifeng 475004, China; 2. Henan Provincial Communica-
tions Planning Survey & Design Institute CO. ,LTD. , Zhengzhou 450052, China)

Abstract; To explore the distribution of internal force in pavement structures on stone roadbed, the model was
built. The structure is made up of 4 cm AC-13 +6 cm AC-20 asphalt surface course, cement concrete, graded
gravel, graded broken stone leveling layer, basement layer of cement concrete and ATB-25. Based on the
model, the effects of subgrade modulus on tensile stress and shear stress were studied. Results show that chan-
ges of subgrade modulus have little effect on pavement structure stress. Commonly, compressive stress only ex-
ists inside the pavement structure layer. Tensile stress increases gradually with depth, and tends to zero final-
ly. The tensile stress easier appears in the circle center of load, but it is less. The compressive stress is more
prone to generation at the edge of load round; then, the tensile stress appears in some depth with a bigger val-
ue. Shear stress increases with the loads, and suddenly drops in certain depth; then, gradually it decreases
and tends to be stable.

Key words: road engineering; pavement structure; stress; rock subgrade; overload traffic



