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Mechanism Analysis of Pre-cracking Technique Based on Cohesive Zone Model

LIU Jinghui
(School of Civil Engineering & Architecture, China Three Gorges University, Yichang Hubei 443002, China)

Abstract. Shrinkage cracks are intend to occur in cement stabilized base, and are easy to propagate towards
the asphalt surface to form reflective crack. In order to reduce reflective cracking, vibratory roller was used to
pass to the cement-treated base in a stage of 1 to 3 days after placement to create a fine network of cracks to
avoid the wide or long cracks and create the ideal crack evolution model. The cohesive zone model was
introduced to numerically simulate the crack evolution model and interpret the mechanism of pre-cracking.
The result shows that (1) In contrast with a few wide cracks of broad spacing, numerous thin cracks of
narrow spacing contribute little to the severe reflection cracking. In terms of energy, the pre-cracking
technique released accumulated energy of drying shrinkage and temperature shrinkage in early cement
stabilized base. (2) By minimum energy principle, the smaller energy, the more stable. The cohesive zone
model based on energy method could better simulate cracking, explain the nature and mechanism of pre-
cracking technique, and provide a sound theoretical basis for pre-cracking application.
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Fig. 1 Schematic diagram of relation between macro crack tip and micro cohesive zone

m, WERI o RWEK, MXHLEE 8 B, A
RNKPNEHE o, RIFBEFERIE, XL T
K S..,o

ac

PRI
5 SALE

D
FESEA B

THERR A

E

0
A 05 0c oo Oicp
» <

&R JEp

B2 HAERNES -EMIBXREE

Fig.2 Typical cohesion vs. relative displacement
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Fig. 4 Schematic diagram of work calculation
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Fig. 6 Finite element model of pre-cracking
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Fig.7 Schematic diagram of crack evolution in base layer
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Tab.2 Cracking situation with different crack spacing
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