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Structural Design for Airport Asphalt Pavements with Lean Concrete Base

Yoshitaka HACHIYA®
Masanori MURQZONO™
Jianjun YIN™

Takeshi NAKAMURA™™

(P L]

Osamu TAKAHASHI™
Hiroshi ABE™
Yasuo IMAI™™

Synopsis

The process for developing a structural deslggn I;nef'.hod for airport asphalt pavements with lean
concrete base from experimental tests was described. First, the structural and functional capabilities of
the pavement structure were investigated. It was revealed that joint is the critical loading position, and
that both a thicker asphalt surface course and a crusher-run subbase are beneficial. Then, the
structural parameters were studied through back-calculation and calibration. By using the elastic-
layered system theory, the design principle was developed considering the influence of the joint and
the fatigue property of the lean concrete base. Finally, applications of the design principle were
investigated.

From the experimental pavements, the following items are observed.

(1) In the test section where the equivalency factor of lean concrete layer was assumed as 4.0, an
indication of structural failure was observed.

(2) From the structural view point, a thick asphalt concrete layer, granular layer must be placed above,
below the lean concrete layer, respectively.

(3) As joints are necessary to be installed at the lean concrete laycr;' the loading condition at joint is
critical to the structural design.

Based on the test results, the following points are the design principle for the pavement.

(1) Of the composite slab theory and the multi-layer elastic theory, the latter is suitable to the
structural model of the pavement.

(2) Horizontal strains at the bottom of the lean concrete layer is the failure criteria of the pavement. In
its structural design principle, the strains are evaluated in consideration of the joints, material
characteristics and their fatigue properties.

(3) The lean concrete thickness does not depend on the thickness of asphailt concrete layer and
granular layer, but depends on the material strength and the load transfer efficiency at joint.

i

i : . .
Keywords: lean concrete, airport asphalt pavement, structural design, elastic-layered system,
structural parameter, fatigoe
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