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Abstract

In order to analyze and compare the fatigue life of three typical pavement structures under heavy
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load, which are semi-rigid base, combined base and inverted base, three typical pavement struc-
ture models are established based on ABAQUS finite element program, and the mechanical re-
sponse of typical pavement structure under heavy load is calculated. The fatigue performance
and fatigue life of three kinds of pavement structures are evaluated, and the reasonable thick-
ness of graded crushed stone and large particle size permeable material (LSPM) is obtained ac-
cording to the influence of the base layer thickness of each pavement structure on the fatigue life
of pavement structure. The results show that graded crushed stone base and LSPM base have
better anti fatigue cracking performance than traditional semi-rigid base. The reasonable thick-
ness of graded crushed stone base is 15~18 cm, and the thickness of LSPM should not exceed 15
cm.

Keywords

Typical Pavement Structure, Semi-rigid Base, Fatigue Life, Numerical Simulation, Reasonable
Thickness

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

S A I 2 30 0 T e S 2 R Bl SR R S AT 2, SRR T R EA R A B, 7R BRE
TP s, B 5 U REERUKIRIR [1]-[6]. SRR Z LI I 4 M A aE E R . 220l 41
Fk, B R B SHZ I  T TTIROAR (AR L AN R (2 MR 7 B i B AR
MR AERIVEEZ _Enlin e AL G S 2 s . DU AR I RIS 2 A2 WA In il
PRI E BRI [6]-[12]. BVAkE, W TIEBRmAEAMTR, K2 R —migmaimaa
B ATEMI A EREEZ . BRI R A VTR . ANFI T i 1 45 A A A T I T
A T 5 T8

ARSI S o e = PP SR TR I AT, ST T BRTIRA, ot T EBIEA T A
HE S 1AM, R FE-SAFE REFFREAT TR 57 A3t B, 1A 1 22 J5 BN B T 9% 57 73 i PRI 52
Wi, fRH TR AR RV .

2. MRS RAIZBEER
2.1, A FRELER

H ] 2 i v 25 A B LR B T A5 T SR 1 R 50 1 ARV 548 R AR E M R B 2 I 2
JEBR AN o S50 2 AREAR A R AR AT RE A BR 1R 45 . 454 3 AR L R4 R LSPM J2 1A % 1
45K

2.2. 1REMEAR

=R T ST BROTRR AR SR AR B D R AT R AR ELOT AL RS, BRI, A
KRR . ABAQUS HERL AR E I 4E iR 5 I BRI VO, SR RSN 20 m*16 cm, % RE I3k
IRl AN TR R IR, INE T R 9l 180 KN, - B 25 R R 7R 2 A el 7 LI 1

DOI: 10.12677/ms.2021.113026 202 PR R


https://doi.org/10.12677/ms.2021.113026
http://creativecommons.org/licenses/by/4.0/

Table 1. Typical Pavement Structure
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Figure 1. Finite element mesh model
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Figure 2. Fatigue life calculation results of structure |
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Figure 3. Fatigue life calculation results of structure I1
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Figure 4. Fatigue life calculation results of structure 111
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Figure 5. Relationship between surface thickness and fatigue life
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Figure 6. Relationship between base course and fatigue life
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Figure 7. Relationship between ATB thickness and fatigue life
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Figure 8. Relationship between graded crushed stone and fatigue life
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Figure 9. Relationship between LSPM thickness and fatigue life
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