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An analytical Study for the Development of Highly Elastic Material
applicable for Joint in Modular Pavement
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Abstract This study was intended to estimate the axial deformation of joint between pavement modules in the
rapid-constructible modular pavement system, and to investigate the applicability of two-phase composites for a
joint material, which was composed of cement paste, epoxy, or polyurethane as a matrix and sand as particles.
A case which had supports under the pavement module as well as a case which the module was put on
roadbed directly were considered in FEM analysis for the axial deformation. The effect of self-weight, live load,
thermal change, and drying shrinkage were estimated and the thermal change was found to cause the largest
deformation compared to the others. Deformation capacity of two-phase composites was predicted using the
modified shear-lag model. In the analytical results for the elastic modulus and maximum tensile strain with
different volume fractions of sand, 20~30 % replacement of sand was revealed to satisfy the required strain
capacity with economy when if the width of joint was designed to be 15~20 mm.
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[Fig. 1] Basic concept of modular road system

[Fig. 2] Details of joint system in pavement module
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[Fig. 3] Assumed two different support systems of
pavement module
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[Fig. 4] Measurement of axial deformation in joint
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(a) due to self-weight

(a) due to self-weight

(b) due to live load

(¢) due to thermal load
[Fig. 5] FEM analysis results for axial deformation of
pavement module (Case 1)
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[Table 1] Calculated axial deformations in joint

(b) due to live load

(c) due to thermal load
[Fig. 6] FEM analysis results for axial deformation of
pavement module (Case 2)

al
[14.15]. 244 L= ThAke] B3RS ABEAS
shzd] QoA AE B A 2 e B
ek wp el Tk AL SRk S8 )
=951 gobe Hrhe Aolh AEel mue
Ao AN Beld SHRon B3 o
9 WREAS A 5T 4 ek 2l Aw
we e Budiel $¥ FAx) et 3
sk 3 G WA HE BARE KT Qe 1
A Hsuehl16]%= Fig. 79} 2 44 Ao e Bl
Rlkshgiel, AREE b, e 2ol sie] 4g
(E ARhe] G w9l Aol BrA Awe Fhael
HEEE AHE A Tefste] Tl e At

[¢]

ox N mE 1o
ox o s
o>,

2

2
ot
=

2
e
H

Case Location Deformation (mm)
self-weight live load thermal load shrinkage Maximum
Case 1 Top 0.018 0.199 +2.501 0.333 +3.051
Bottom -0.018 -0.040 +2.501 0.333 -2.226
Case 2 Top 0.004 0.026 +2.160 0.288 +2.478
Bottom -0.004 -0.026 +2.160 0.288 -1.902
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[Fig. 7] Unit cell geometry in modified shear-lag model
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[Fig. 9] Variation of elastic modulus according to
volume ratio of sand in two-phase
composites
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