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ABSTRACT

PURPOSES : The purpose of this study is to investigate the optimal joint positions which can minimize distresses of concrete pavement
containing box culvert with horizontally skewed angles.

METHODS : The concrete pavement containing the box culvert with different skewed angles and soil cover depths was modeled by 3
dimensional finite element method. The contact boundary condition was used between concrete and soil structures in addition to the nonlinear
material property of soil in the finite element model. A dynamic analysis was performed by applying the self weight of pavement, negative
temperature gradient of slab, and moving vehicle load simultaneously.

RESULTS : In case of zero skewed angle (0°), the maximum tensile stress of slab was the lowest when the joint was positioned directly over
side of box culvert. In case there was a skewed angle, the maximum tensile stress of slab was the lowest when the joint passed the intersection
between side of the box culvert and longitudinal centerline of slab. The magnitude of the maximum tensile stress converged to a constant value
regardless the joint position from 3m of soil cover depth at all of the horizontally skewed angles.

CONCLUSIONS : More reasonable and accurate design of the concrete pavement containing the box culvert can be possible based on the
research results.
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Fig. 1 Finite Element Model of Pavement

Table 1. Size and Element Type of Model Component

Model — Element
Size
Component type
L6.0XW4.2XT0.3
Concrete slab| Length of slab over box culvert is | C3D8R
variable
Lean concrete L66.0XW4.2XT0.15 C3D8R
subbase
Box culvert L4.5XW4.2XH4.5XT0.5 C3D8R
Reinforced L6.0XW4.2XT0.4 C3D8R
Slab
Subgrade L66.0XW4.2XT11.5 C3D8
D32XL500
Dowel bar D25XL500 B31

*L: Length(m, Dowel=mm); W : Width(m); T : Thickness(m);
H: Height(m); D : Diameter(mm)
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Table 2. Material Property of Model Component

Elastic Modulus| Poisson's | Density [Friction angle|Dilation angle| Cohesion yield | Thermal expansion
(MPa) ratio (t/m®) (degree) (degree) stress (MPa) coefficient(/'C)
Concrete slab 28,000 0.18 2.5 - - - 10X10°

Lean concrete subbase 15,000 0.20 2.3 - - - -

Dowel bar 200,000 0.30 - - - - -

Box culvert 31,000 0.15 2.5 - - - -

Backfill materials
(Bowles, 1996) 110 0.25 2.0 40 0.1 0

Subgrade B

(Pimentel et al., 2009) 0 0.30 19 3 0.1 0.01
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