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Numerical analysis on mesostructure open-graded large stone asphalt
mixes (OLSM-25) anti-cracking layer in asphalt pavement
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Abstract: In order to solve the problem of the reflective cracking in the rigid base asphalt
pavement, with a method of using open-graded large stone asphalt mixes (OLSM) as the cracking
relief layer, the discrete element model of asphalt pavement with OLSM-25 cracking relief layer
was established by employing the discrete element method and the two-dimensional particle flow
code according to the reference gradation of OLSM both at home and abroad and the condition of

construction in the test roads. After numerical analying on mesostructure and anti-cracking
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performance of asphalt pavement with OLSM-25 cracking relief layer, the anti-crack mechanism
of OLSM-25 cracking relief layer was demonstrated from the microscopic view. The results show
that under the action of the asymmetric traffic load, the vertical contact force, the speed of the
vertical movement and the vertical displacement of A point particle at the bottom of OLSM-25
cracking relief layer are less than the corresponding values of the ordinary AC-25 cracking relief
layer with the same thickness, and the anti-cracking effect of OLSM-25 cracking relief layer is
better than that of ordinary AC-25 cracking relief layer. In the practical engineering applications,
it is more appropriate to take No. 2 gradation OLSM-25 composed of more coarse aggregates and
medium porosity as the cracking relief layer by considering two factors-stress relief effect and the
deformation ability. 3 tabs, 6 figs, 14 refs.
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Fig. 1 Asphalt pavement structure with OLSM-25

cracking relief layer in test roads

2 BHRTHERES5SHY

2.1 tEER

454 T Ul m A Bg OLSM-25 2% fif J2 1 75 B% T
I B FUH O . OLSM-25 28 i J2 5 75 I 101 1 — 4
BIHOTHEARLR AL 5 2454, B B TR 4 em
AC-13 FHJZ (PR 3%) .5 cm AC-20 HfjJ2 (=%
B 6%).9 cm OLSM-25 T i J2 (B4 i 2, 28
B 1520) .18 em FLIREE + L2 (16 cm /KRR E
AR Z LIRS 2 1 om R4, &
T AN [a) RO) — 4 B Hooe 1 8 8 R iy Wi St 4 #r
28 OLSM-25 2% fif J2 0 75 it 1 — 4k 3 5 A 75
F B HOCHRY TR T 2 fR
2.2 iHESH

S T RN S IR R A A AT R L A
AC-13 ET )z VAC-20 Hrf 2 .OLSM-25 T i Jz (3¢
B E) PR P AT R B, Hop AC-13, AC-
20 RAIHVE e (. T OLSM-25 %4 4% 2% figt
B AR SCLLE P AN OLSM-25 232 9 it o L il 4K 48
DU PR A 0. 22 NMPSUH 4. 75 mm) /E R 40 4R
BEEY 43 A N A Tk R B i OLSM-25 24



36 k= RFFHROARAFR 2015 4

WEEE :

OLSM-252 /i |2 =)

(1 cm) ~ ‘ TIRBTEZ ]

KT E A RE R =
) 500 :
' (a) AT '

(b) B BT R ‘ B om

2 OLSM-25 ZEfif J2 i ¥ B i — 4k v HA
Fig. 2 2D calculation model of asphalt pavement with OLSM-25 cracking relief layer
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Tab.1 Compositions of No. 1 to No. 3 OLSM-25 gradations

) 38 35 4% i FL (Conm) 19 3R 40 0/ Y6
v — -
31.5 26.5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
17 i 100 95 71 61 52 39 22 17 10 6 4 2 1
2% L 100 85 62 52 44 32 17 13 7 4 3 2 1
37 R 100 75 52 43 35 25 12 8 4 2 1 1 0
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Tab. 2 Technical performance of Marshall test of asphalt mixtures
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Fig. 3 Eccentric load effect of vehicle
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Fig. 4 Position of monitoring point of asphalt

pavement with OLSM-25 cracking relief layer
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