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Abstract: In order to reduce the asphalt layer thickness and the reflective crack in long-life composite
pavement, the cold mix CEAC is applied to high compressive stress area ( binder course) , meanwhile, the
large particle sized asphalt macadam and cement stabilized macadam are used for composite base. The
influence of its design control parameters, macro mechanical parameters ( elastic modulus) of pavement
materials and thickness of each structural layer on the long-life composite pavement is analysed by 3D finite

element model. The result shows that the maximum tensile stress and the maximum shear stress of each layer
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of material are more suitable as strength control parameters.

The CEAC long-life composite pavement

structure is proposed combining the project and applied in Yichang test road.
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Fig. 1 International long-life asphalt pavement

design mode
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Fig. 2 Long-life composite pavement design concept
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Fig.3 Model and loading position of BZZ —100

standard axle load (unit: cm)
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Fig. 4 Three-dimensional finite element model of pavement
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Tab.1 Long-life composite pavement foundation

material parameters

Ghith 2 LR/ MPa JEASLL
SMAI3 1385 (1200~1600)  0.28
FLAWI K VR TR B LI, )2 2 800 0.27
2P TF LW T A L SR AM25 720 0.30
KRS A L2 1550 (1300~1700) 0.15
TRUBRRAE A i 2 1480 (1300~1700) 0.15

e 1 50 0.35
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Tab.2 Long-life composite pavement elastic modulus

parameter ranges

HERISEVER AL x R A/ MPa

Stk
x0.5 x1.2 X2 x3
|- )2 SMAI3 692.5 1662 2770 4155
KR TR LIS 2 1400 3360 5600 8400
TR WA R AM25 360 864 1440 2160
KRR A )R 775 180 3100 4650
KPR A R )2 775 1860 3100 4650

KRR E A LR 740 1776 2960 4440
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Fig. 5 Effect of link layer elastic modulus matching

coefficient on o, of each layer
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4 NN I I 3 328
XY LSRRI Sy RIS N S #A — R dr Ak, (HERIE SR 012
HMEMTEA RART, oo Ik 2 32 B B bR 9% 57 R e ST :H;Z“EE
WSROV, LT e, T LA R 3 30 428 5 iww§§§f§f§+HM%
> ) 12 0.06 < 5
Kol B, A IEL R RS KA Eh oy
v B TR 1) B T 25 4 RS (T 13) R 2 000
T 1R B X A I B o ob—1r 1
4 6 8 10
02 r JEE/em
B — LiE
SOIS Py 0 TMHER E10 BEREENER 1. 0EH
£ AT — THEEAER
E 01 L - ) Fig. 10 Effect of link layer thickness on 7, of each layer
X AT 02 o Lififii - It
= 0.05 | A/A/"k__‘ = G % AR
g —- L
0 L L L ) ~ 0.15 + %
05 12 2 3 =
RIS E 01 b o
& - -
B7 SEEERELEREHEE 0, 0H0 P
Fig.7 Effect of transition base elastic modulus matching
coefficient on o, of each layer 0 . . . g
4 6 8 10
0.15 JE £ /em
- e Bl FERREEMER 0.
R o1r —h AL Fig. 11 Effect of transition base thickness on
tzR o of each layer
2005 b = JRHE S O max Yy
I
0.12
0 1 1 1 J O l L
05 12 2 3 § o e S 1=
AN 2 0.08 | %% —= [ )E
RIS _5006_‘_—’—_’___’ e
B8 EEEESMLE RN EE 1. MM B 004 oy 9
Fig. 8 Effect of transition base elastic modulus matching E 02
coefficient on 7, of each layer 0 L L L I
4 6 8 10
02~ J?)E/Cm
T DL E12 SEEREENEE 1.
5 ———o— : inrggjz Fig. 12 Effect of transition base thickness on
Z 0.1 '\.\.\. 2z
sl - JEIL Tmax Of €ach layer
) 005 Xﬁ — —
TP BT I S AR AR I LU = 3 0 ) 7, PR b, 3
Il Il Il I -
0 . .
4 6 8§ 10 BERNE 14 PR,
5L/ \ . . o \
e (LGNS AR W], T Pk 2R O R 3 0
B9 BREREENER 0. K70 il b 9 %8 75 0 JC 1k e e AL, 78 % T 405 4 ) 22 R P

Fig.9 Effect of link layer thickness on o,,,, of each layer

3 XiEAMFHBFTRELEAXBEIZHIZITIENR
S

T 2SR S BT RYE LA 2R AR R B
WRFER RS b DL RUAS 6] B 36 25 4
AT IR DA A= = A D ) =3 =3 3ok A VAV B o g ok
febr, BUAYAEFRN RS T o, MG, 3%

S E e R I T W1 = ANV (=R A Y o aa g WA AR A
AT BIE BRI = 4 A BRI I 5 %
THE R TC I B AL, 0 H S 9 B 4 i 46 AR — 1 )
TSR EESRIEN T o,, o,, o, FlEKPLN
Ty oy BT 5 B KB N ) EE R 8, R T 4T
TR o 6 T 405 F9) A = 4 2 1) P AR 3 — i g 7R
BRIEGE 15 s, 2 (1) M (2) 4351 8HN )
RS B 3207 3 A R B 1 g o)



511 i 7, & KR DTFIRE K EFME A XS 5
o,

A1 385 MPa SERS BB RIRAW R F L (2)
%

Wb mkde o N\ gz, 8 om
iSQ%Wamﬁﬁ%iﬁ HETERCE: 2 800 MPa
N

JEPE: 8em
FAPERCE: 720 MPa

JEEE: 2x18 cm
FAPERTR: 1550 MPa

JESE: 18 cm
PR 1480 MPa

E13 BEEREGESABELEN

Fig. 13 Yichang long-life composite pavement structure
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Tab.4 CEAC pavement model combinations and

calculation parameters

e ) JBJE/em  BEPEREE/MPa JARALL
SMA T )2 4 1385 0.28
CEAC B2 8 2 800 0.27
Uits e P2 8 720 0.30
IKERE A T )2 36 1 550 0.15
TR VEFEE WA L2 18 1 480 0.15
43 600 50 0.35
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Fig. 16 Comparison of normal stress components in

each pavement structural layer
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