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Influence law of rut and fatigue on the resisting rut durable
flexible base asphalt pavement
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(1. School of Civil and Environmental Engineering, Hunan University of Science and Engineering,
Yongzhou 425199, Hunan, China; 2. School of Civil Engineering, Central South
University, Changsha 410075, Hunan, China)

Abstract: In order to solve the rutting problem of flexible base, this paper studied the formation
mechanism of rutting and adopted shell pavement design software and three representative
indexes including shear strain flexural-tensile strain, and compression strain on top of subgrade to
obtain the influence law of the factors such as the structure thickness and elastic modulus to the
rut durable flexible base asphalt pavement based on the formation mechanism of rutting. The
results indicate that the total thickness of surface courses should not be less than 18 cm; the
thickness of semi-rigid bottom base should not be less than 15 cm; but the semi-rigid bottom base
can’t be too thick, because when its thickness is added, the shearing strain of interface layer and
underlying surface will be added, which isn’t good for the resisting rut of pavement; the total
thickness of surface courses and base should exceed 40 cm; the rut and fatigue property of the

durable flexible base asphalt pavement can be enhanced significantly by using high modulus
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asphalt concrete in middle course; for the resisting rut durable flexible base asphalt pavement

designed rationally, the possibility of fatigue failure of flexible base and the layers below flexible

base is not high. 1 tab, 22 figs, 11 refs.
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Tab.1 Pavement structure and material parameters
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ATB I LB -+ ATB S ATE 12 ATB Z M52 2 W 2 Wik MPa HEE/I=
4 cm SMA13 4 cm SMA13 4 cm SMA13 4 cm SMA13 4 cm SMA13 2 200 0.35
6 cm SUP20 6 cm SUP20 6 cm SUP20 6 cm SUP20 6cm SUP20 2 100 0.35
8 cm SUP25 8 cm SUP25 8 cm SUP25 8 cm SUP25 2 000 0.35
8 cm ATB25 8 cm ATB25 18 cm ATB25 26 cm ATB25 1100 0.35
10 em G BL AT 20 cm 2% B0 WA 350 0.35
20 cm KFRAHEA 20 cm K FETEAT 20 cm KFAREA | 20 em AKEATRA 1200 0. 20
20 em 7K + 20 cm f1 K+ 20 cm f1 K+ 20 em A4 K+ 20 cm f1 K+ 200 0. 30
+ 35 + 5 +3% + 3 +3% 45 0. 40

% :SUP # Superpave asphalt mixture 4 % 5 .
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Fig. 1 Analytical model and distribution of calculation point
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Fig. 2 Maximum shearing stress distribution of asphalt layer
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Fig.3 Maximum shearing strain distribution of asphalt layer
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Fig.4 Top compression strain distribution of pavement structure
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Fig. 5 Maximum stretch stress distribution
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Fig. 6 Maximum stretch strain distribution
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Fig. 7 Thickness effection on maximum shearing strain of asphalt layer
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Fig.8 Thickness effection on shearing strain of flexible base
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Fig. 9 Thickness effection on shearing strain of top subgrade
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Fig. 10 Modulus effection on maximum shearing strain of asphalt layer
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g R R B A 5 . 6B RO A
ZNESUD NI S YR YR R
SR FE A /N T 18 ems 2 WA i 56 J2 T8 BE R A /)N
F15 em HAE K K.

(3) (% THU AT Fs 07 28 i 4% 295 ey 2 T2 52 1) % o i
U/ o A0 2 R P 6T % 5 T TF s 7 722 5% 1) g /)N o T )2 AR
HE 2 S JEE E R [ R TOU T e K N A S A AR
FH S BJEREE/NT 40 em B JE 2 X6 (% KR T I A K s E
7S5 ) B L A B v B T A BT R AROE AR L )2 R 2
BREEH KT 40 om, BRI E — @B HR)Z .

(DY 24 2605 0 15 0 6e W2 w0 3 & )2
1) e R B A%, H T 3 AR A B B a3 L2 2
JIG B KT EAS o B A 235 4 25 A5 1 48 O, ff Bk T Tk
1) e R HE N A8 9 /) o 3 T )2 45 4 A )23 A o X B A T
AT i R I 748 1 552 Wi 25 /1N 5 2 PP G 2k )2 4 238 6k
2% 5 T T o K s N7 728 A A KR T~ W P G 35 )2 A
#/NT 1200 MPa B2 & /N T 800 MPa I, 5 5
{14 335 0 8 FH S8 /0N % 5 T T 1) e 7 AR 5 - BE A o X
% 5 T T e RS S IO A8 5 ) e K o i R e A A
5 I AV % 5 T T ) e R R VAR

) A PR TP G e e L 2 0 5 I i 2544 32
PRI 2 K DUTR 2 09 9% 55 B VR 0% 7T BE ME A K, B A% 52
IR O % T Y H B

(6) JE ZEBF 58 7T LA 5| A A5 G 52 B A 20 1 42 40
Bl A X BT AR RO P )2 I PR U I T G O 57
o LA HEAT IR IY L — 2P S R MR .
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