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Table 1 The parameters of different foundation models®)
foundation model deflection-load equation a, b, ¢, l, comment
Winkler foundation po = kw 1 0 0 1§ = Dy/k
half-space foundation ~ po = [Eo/(2(1 - v3)) Jwé 0 1 0 B =2D,(1-v})/E,
double-parameter foundation ~ p, = kjw + ky Vw 1 0 20 5 = Dy/k, 0 =ky/(2./kDy)

F Ok ky ANSEOI A SEL
Note %, and k, are the 2 parameters of the double parameter foundation model.
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Fig. 2 Mechanics characteristics of the double layer plate with uniform thickness and

homogeneity on the Winkler foundation
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Table 2 Deflection and bending stress of the cement concrete pavement

elastic modulus of maximum deflection maximum tensile stress of maximum tensile stress of
interlayer of upper plate upper plate bottom face lower plate bottom face
E'j /MPa Wy, /Mm o, /MPa o, /MPa
500 0.236 0.918 0.326
1 000 0.231 0.839 0.355
5 000 0.226 0.728 0.411
10 000 0.226 0.705 0.427

3.4 fHELHLH

SE— K VeI LA 2 A pr K IR EE L )2 (h, =300 mm, E, =30 000 MPa,v, =0.15) |
FOIREE+RZ AR (h, =200 mm, E, = 15 000 MPa,v, = 0.20) , + 3 Ry i a3 [ A | sy b
E, Fl Poisson . v, 4351 100 MPa,0.30. 7K Je liEE + 1f1)2 5 20 IR EE - 52 Z M 40 mm 4
R 2 IR e 2, IR I 7 VR 1Y Poisson [ v, = 0.35, SRPERR R E, SIREEAT O, 7E
500~ 10 000 MPa 284k BT 3 ¢ = 1 MPa, St 100 kN BR80T, K Ve TR 5 46
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Solutions of Double-Layer Plates With Two-Way
Spring Interlayers on Elastic Foundations

TAN Zhi-ming, GUO Jing-jing, CHEN Jing-liang
(Key Laboratory of Road and Traffic Engineering of Ministry of Education,
Tongji University, Shanghai 200092, P.R.China)

Abstract: Under axisymmetric conditions, a mechanics model for double-layer plates with
two-way spring interlayers on elastic foundations was built. The Hankel transform method was
used to derive the general analytical solutions of the infinite double-layer plates respectively on
the Winkler foundation, the two-parameter foundation and the elastic half-space foundation un-
der arbitrary axisymmetric load. Then the calculating formulae for the deflection, bending mo-
ment, shearing force and the interlayer reaction force and displacement were given. The analyti-
cal solutions were applied to study the effects of the interlayer conditions on the deflection and
bending moment of the double-layer plates, calculate the positions of neutral axes of the upper
and lower plates, and discuss the specific values of the interlayer spring coefficients. The re-
sults show that, 1) with the increase of the vertical spring coefficient, the deflection and ben-
ding stress of the upper plate decrease, while those of the lower plate increase; on the other
hand, with the increase of the horizontal friction parameter, those of both the upper and lower
plates decrease; 2) when the shearing coefficient and compressibility of the double-layer plates
are given values of 2/3 and 3/5 respectively, the effects of shearing and compression could be
well considered; 3) the neutral axes’ positions of the upper and lower plates are changeable,
but respectively approach the center planes of the upper and lower plates with the increase of

the distance from the load center.

Key words: double-layer plates; two-way spring interlayer; Winkler foundation; double-pa-
rameter foundation; elastic half-space foundation; Hankel transform
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