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Prediction method of the distribution of transverse cracks on continuously

reinforced concrete pavement based on variability of parameters
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Abstract: The punchouts in continuously reinforced concrete pavement (CRCP) mostly develop
on the CRCP panels where transverse cracks are spaced closely, so the accurate prediction of pun-
chouts depends on the prediction of the transverse cracks distribution. In this paper, the stress
and displacement of CRCP under environmental loads were analyzed. Then the distribution of
transverse cracks was predicted by using incremental analysis method and Monte Carlo method,
in which the variabilities of the parameters (concrete shrinkage, concrete strength, and concrete
expansion coefficient) along the longitudinal direction were considered as well as the variation of
material properties in time history. Finally, the statistics analysis was conducted to the predicted

cracks and the results of cracks distribution were compared with the results obtained from field
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survey. Results show that the influence of the cracks occurring early on the development of the

subsequent cracks can be considered by using the incremental analysis method. The distributions

of the cracks both from theoretical analysis and from field survey obey Weibull’s distribution,

which indicates that the method to predict the distribution of transverse cracks proposed in this

paper is reliable. The variabilities of concrete strength, concrete expansion coefficient, concrete

shrinkage and bond-slip coefficient between concrete and base need to be tested in field in the fu-

ture. 6 tabs, 1 fig, 17 refs.

Key words: road engineering; distribution of cracks; Monte Carlo method; CRCP; punchout;

variability; Weibull’s distribution
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Fig. 1 Calculation model of CRCP temperature shrinkage

stress when the base friction is considered
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Tab.1 Strength and elasticity modulus of concretes in different ages
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Tab. 2 Parameters of Weibull’s distribution from the investigations
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Tab.3 Value ranges of changing parameters

z | e
TR BE TR
% T )L B/ mm 152.4 | 304.8 | 381.0 | 220.0
LRI FE 106« C1) 5.40 9.00 14.40 | 10.0
28 d PP /MPa 25100 | 29 090 | 33 990 | 30 000
28 d Hihr s &/ MPa 2.96 3.65 4,48 3.65
256 d T45/10°6 342 394 461 400
9 79
Wi B2/ mm 15.9 19.1 22.2 20. 0
IR 0. 40 0. 60 0. 80 0.79
bR R PR

FEZEEH ZEY (MPa » mm 1) ‘ 0.02 ‘ 0. 04 ‘ 4.18 ‘ 0.04

x4 KD FEMSHRE
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Tab. 5 Values of variable coefficients

Ao CVi/% CV,/% CVs/% CV.y/%
A 10 10 10 10
B 15 10 10 10
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Tab. 6 Parameters of Weibulls distribution from

the theoretical analysis
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