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ABSTRACT

PURPOSES : Hollows are easily made, and bearing capacity can be lowered near underground structures because sublayers of pavement
settle for a long time due to difficult compaction at the position. If loadings are applied in this condition, distresses may occur in pavement and,
as the result, its lifespan can decrease due to the stress larger than that expected in design phase. Although reinforced slab is installed on side of
box culvert to minimize the distresses, length of the reinforced slab is fixed as 6m in Korea without any theoretical consideration. The purpose

of this paper is investigating the behavior of concrete pavement according to the cover depth of the box culvert ad the length of the reinforced
slab.

METHODS : The distresses of concrete pavement slabs were investigated and cover depth was surveyed at position where the box culverts
were located in expressways. The concrete pavements including the box culverts were modeled by finite element method and their behaviors
according to the soil cover depth were analyzed. Wheel loading was applied after considering self weight of the pavement and temperature
gradient of the concrete pavement slab at Yeojoo, Gyeonggi where a test road was located. After installing pavement joint at various positions,
behavior of the pavement was analyzed by changing the soil cover depth and length of the reinforced slab.

RESULTS : As the result, the tensile stress developed in the pavement slab according to the joint position, cover depth, and reinforced slab
length was figured out.

CONCLUSIONS : More reasonable and economic design of the concrete pavement including the box culvert is expected by the research
results.
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Table 1. Results of Cover Depth Survey and
Crack Investigation

Internal siz Location of Crack
erna N Cover |Crac— in Slab

Route |of box culvert A e TSide of

(Thickness) P g|cener of Sl @

culvert | culvert
4.5mx4.5m(0.5m)| 0.876 0 - 0
4.5mXx4.5m(0.5m)| 1.621 0 - 0
4.5mX4.5m(0.5m)| 1.597 0 - 0
Joongboo |4 5y 4 sm(0.5m)| 0.537 | X - -

Inland

Expressway 4.5mX4.5m(0.5m)| 4.095 X - -
45mx45m(0.5m)| 5.233 X - -
4.5mx4.5m(0.5m)| 5.803 X - -
4.5mx4.5m(0.5m)| 3.863 X - -
6.0mx4.5m(0.6m)| 0.727 0 - 0
2.0mx2.0m(0.3m)| 1.020 0 0 -
Others [4.5mX4.5m(0.5m)| 1.086 0 0 0
4.5mXx4.5m(0.5m)| 0.453 0 0 0
45mx4.5m(0.5m)| 0.450 0 - 0

Table 19]4 20| 21317} 2m v]7kel 9
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SHATE. o] W S E =2 A FHIA oF Im~3m
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Fig. 1 Finite Element Model of Pavement

Table 2. Size and Element Type of Model Component

Model Component Size Element type
Concrete slab 6mx0.3m(11) CPE4R
Lean concrete subbase 60mx0.15m CPE4R
Subgrade 60mXx15m CPE4R
Box culvert 4.5mx4.5m(0.5m Thk.)| CPS4R
Reinforced Slab 6mx0.4m(2) CPE4R
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Table 3. Material Property of Model Component

Model Component Elastic Poisson's | Density |Friction angle|Dilation angle| Cohesion yield [Thermal expansion
P Modulus(MPa) ratio (t/m?) (degree) (degree) stress (MPa) coefficient(/C)
Concrete slab 28,000 0.18 25 - - - 10x10°
Lean concrete 15,000 02 23 _ B _ _
subbase
Subgrade _
(Pimentel etc., 2009) 0 0.3 19 % 0.1 0.01
Box culvert 31,000 0.15 2.5 - - - -
Backfill materials
(Bowles, 1996) 110 0.25 2.0 40 0.1 0
Dowel bar 200,000 0.3 - - - - -
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Fig. 2 Wheel Loading Position Where Tensile Stress of Slab is Maximized(Positive Temperature Gradient)
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