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A Method for Evaluation of Hollow Existence in Sublayers of Concrete Pavement

Considering Pavement Stiffness
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PURPOSES : The existing method evaluating the existence of the hollows in concrete pavement does not consider the stiffness of pavement.
In addition, the method uses unreasonable logic judging the hollow existence by the deflection caused by zero loading. In this study, the
deflection of slab corner due to heavy weight deflectometer (HWD) was measured in concrete pavement sections where underground structures

are located causing the hollows around them.

METHODS : The modulus of subgrade reaction obtained by comparing the actual deflection of slab to the result of finite element analysis
was calibrated into the composite modulus of subgrade reaction. The radius of relative stiffness was calculated, and the relationship between the
ratio of HWD load to the radius of relative stiffness and the slab deflection was expressed as the curve of secondary degree.

RESULTS : The trends of the model coefficients showing width and maximum value of the curve of secondary degree were analyzed by
categorizing the pavement sections into three groups : hollows exist, additional investigation is necessary, and hollows do not exist.

CONCLUSIONS : The results analyzed by the method developed in this study was compared to the results analyzed by existing method.
The model developed in this study will be verified by analyzing the data obtained in other sections with different pavement structure and

materials.
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Table 1. Sections of Field Investigation

Section No. Location of Section Ine EZELITE
Structure No.
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4 76.12km at down line of D-139
expressway B

5 76.16km at down line of D-140
expressway B
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Table 2. Results of Field Investigation

Location of Cracking
Section Cracking Center of Side of Underground Structure | Soil Cover
Existence | - Underground | Approaching Leaving (m)
Structure Direction Direction
69.24km at down line Yes 0 X 0 0.453
EXprejsway 83.70km at down line Yes X 0 0 1.086
87.08km at up line Yes X 0 0 0.450
Expressway 76.12km at down line Yes X X 0 0.727
B 76.16km at down line Yes 0 X X 1.020
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Fig. 3 Evaluation Results by Existing Method
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Fig. 4 Finite Element Model of Concrete Pavement

Table 3. Material Properties of Finite Element Model

Model Component Material Property Value
Elastic modulus(GPa) 28

Concrete slab Poisson's ratio 0.18
Density(t/m?®) 25
Elastic modulus(GPa) 15

Lean concrete Poisson's ratio 0.20

subbase

Density(t/m?) 2.3

Elastic modulus(GPa) 200

Dowel & Tie bar

Poisson's ratio 0.3
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