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Development of a Junction between Airport Concrete and Asphalt Pavements
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ABSTRACT

PURPOSES : The purpose of this study is to analyze the magnitude of shoving of asphalt pavement by junction type between airport
concrete and asphalt pavements, and to suggest a junction type to reduce shoving.

METHODS : The actual pavement junction of a domestic airport, which is called airport “A” was modified by placing the bottom of the
buried slab on the top surface of the subbase. A finite element model was developed that simulated three junction types: a standard section of
junction proposed by the FAA (Federal Aviation Administration), an actual section of junction from airport “A” and a modified section of
junction from airport “A”. The vertical displacement of the asphalt surface caused by the horizontal displacement of the concrete pavement was

investigated in the three types of junction.

RESULTS : A vertical displacement of approximately 13 mm occurred for the FAA standard section under horizontal pushing of 100 mm, and

a vertical displacement of approximately 55 mm occurred for the actual section of airport “A” under the same level of pushing. On the other

hand, for the modified section from airport “A” a vertical displacement of approximately 17 mm occurred under the same level of pushing, which

is slightly larger than the vertical displacement of the FAA standard section.

CONCLUSIONS : 1t was confirmed that shoving of the asphalt pavement at the junction could be reduced by placing the bottom of the buried
slab on the top surface of the subbase. It was also determined that the junction type suggested in this study was more advantageous than the FAA

standard section because it resists faulting by the buried slab that is connected to the concrete pavement. Faulting of the junctions caused by aircraft

loading will be compared by performing finite element analysis in the following study.
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Table 1. Criteria for Shoving Severity (USACE, 2009)

Severity level Height differential Condition

A slight amount of
<3/4in sr-wow.ng has occurrgd,
Low with little effect on ride
(<19mm) )

quality and no breakup
of the asphalt pavement

A significant amount of

3/4 in. to 1 1/2 in shoving has occurred,

Medium (19mm to 38mm) causing moderate
roughness or breakup of
the asphalt pavement
A large amount of
dn | iR | OIS e e
¢ (> 38mm) 9

roughness or breakup of
the asphalt pavement

(a) Medium Level (b) High Level

Fig. 1 Asphalt Shoving Occurred at Pavement Junction
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Details : Fig.5(a)

Subgrade,
CPE3 element

Lean Concrete Subbase, Anti-Freezing Layer,
CPE3 CPE3

(a) Actual Section of ‘A’ Airport

Buried Slab,
CPS4R element

Asphalt Base,
CPE3 element

Concrete Pavement,
CPS4R element

Asphalt Pavement, Subbase,
CPE4R element  CPE3 element

Details : Fig.5(b)

Subgrade,
CPE3 element

Lean Concrete Subbase, Anti-Freezing Layer,
CPE3 element CPE3 element

(b) Suggested Section of ‘A" Airport

Stabilized Aggregate
Base Course,
CPE3 element

Asphalt Pavement,
CPE4R element

Concrete Pavement,
CPS4R element

Subbase,
CPE3 element

Subgrade,
CPE3 element

(c) Standard Section of FAA

Fig. 4 Finite Element Models of Pavement Junction

Table 2. Physical Material Properties of Pavement

Layers
Elastic . , Unit Thermal
Poisson's ) .
Category modulus ratio weight | expansion
(MPa) (kN/m®) | coefficient
Concrete slab| 28,000 0.18 24.0 1.0x10°°
Asphalt 121* 03 230 | 2.0x10°
surface
Asphalt base | 1,500 0.3 23.0 -
LCB" 15,000 0.2 23.0 -
SAB? 3,000 0.35 18.0 -
AF layer® 200 0.35 18.0 -
Subbase 300 0.3 18.0 -
Subgrade 100 0.35 18.0 -
1) LCB : lean concrete base

2) SAB : stabilized aggregate base course
3) AF layer : anti—freezing layer
*at temperature 50°C, Choi et al.(2009)

Table 3. Frictional Coefficient by Underlayer Type

Buried Slab is buried in Subgrade Subgrade
(a) Actual Section of ‘A’ Airport
.
).
HH 2
Buried Slab is laid on Subgrade Subgrade

(b) Suggested Section of ‘A" Airport

Fig. 5 Details of Finite Element Models
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Fig. 6 Vertical Displacement of Asphalt Pavement Caused
by Pushing of Concrete Pavement
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