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Fig. 1 Pavement structure and coordinate system situation
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10000 MPa, 9000 MPa, 8000 MPa, 10000 MPa,
7000 MPa, 60 MPa, J1 #4 It 43 % 2y 0. 25, 0. 25,

0.25.0.25,0.25,0.35, EE A 4 cm. 6 cm,

8 cm.38 cm.20 cm, L KB TERR . M7 2k T 0031 A
*1,
k1 MHRIR
Tab.1 Load cases
R AT, fECER/ (O Jem (B < em
MPa cm
1 0. 7000 10. 6500 0. 0000 0. 0000
2 0. 7000 10. 6500 31. 9500 0. 0000

FIF AT T 00, AT LR N &, 3% 2 3k
3 AR (R 2 =0 cm) LA K far gk H 0 F (12
MR R r =0 cm) ALEE AN JJ(H . 5 SCER[ 22 %)
L AT, B4l o8 & — BRI RS 22 5.,
5.2 fUBMMASGHAE

Bl 2 5K 35503k 1 AR 28 1 FE
AL RN T B TR BE AR ] B Y AR A 4
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Tab. 2 Surface displacements and stresses

1 1) B Lyl 1B [ Jif 3 ¢l 1) 107 7 Y1 1w 1 77 R 1o 43 7 e 6] L B
r/cm 7. /MPa o, /MPa o, /MPa oy /MPa w/m w/cm

1 0. 00 0. 0000 —0. 7000 —0.6313 —0.6746 —1.9642¢4 0.01372
(0.0000) (—0.7000) (—0.6308) (—0.6741) — (0.01401)

2 50. 00 0. 0000 0. 0000 —0. 0083 —0.1662 —4. 3887E-4 0.01246
(0. 0000) (0. 0000) (—0.0078) (—0.1657) — (0.01276)

3 100. 00 0. 0000 0. 0000 —0.0453 —0.0780 —5.4790E-4 0.01171
(0. 0000) (0. 0000) (—0.0453) (—0.0780) — (0.01171)

4 200. 00 0. 0000 0. 0000 —0. 0095 —0.0382 —6.5503E-4 0. 00984
(0. 0000) (0. 0000) (—0.0095) (—0.0382) I (0.00984)

5 300. 00 0. 0000 0. 0000 0.0031 —0. 0206 —6.0524E-4 0. 00806
(0. 0000) (0. 0000) (0.0031) (—0.0206) B (0.00806)
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Tab. 3 Calculation of displacements and stresses at different depths under load centers

R B Ay 1 Je) 7 g il 137 77 Yl 3 g A ) 3 B 0% 0] 13 8%

z/cm 7. /MPa o, /MPa o, /MPa oy /MPa u/m w/cm

1 4.00 —0.0031 —0. 6656 —0.3028 —0. 3203 —1.4909¢-4 0.01354
(—0.0031) (—0.6656) (—0.3024) (—0.3199) — (0. 01383)

2 18. 00 —0. 0242 —0.2634 —0. 0700 —0. 0556 —3.9728e5 0.01290
(—0.0242) (—0.2634) (—0.0698) (—0.0555) — (0.01292)

3 37.00 —0.0246 —0.0821 0.0027 0.0143 3. 1856e-5 0.01171
(—0.0246) (—0.082D) (0.0027) (0.0143) — (0.01171)
4 56. 00 —0.0130 —0.0226 0.0683 0.0757 9.2697e5 0.01079
(—0.0130) (—0.0226) (0. 0680) (0. 0754) — (0.01079)
5 76. 00 —0. 0002 —0.0024 0. 0999 0.1066 1. 7620¢-4 0. 00984
(—0.0002) (—0.0024) (0.0995) (0.1062) — (0. 00984)
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Fig. 2 Variation of displacement and stress with depth
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Fig. 3 Variation of displacement and stress with radial distance
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Interface stiffness transfer method for elastic multi-layered structures

WANG Chao, LIU Tianyun”
(Department of Hydraulic Engineering, Tsinghua University, Beijing 100084 , China)

Abstract: This paper presents an analytical method, namely interface stiffness transfer method, for
evaluating the responses of multilayered elastic structures. Based on the Love function and general
solutions, the stiffness matrix relationship of the displacement-stress state vectors is introduced to obtain
the interface stiffness transfer matrix equation between adjacent layers, which satisfies an algebraic
Riccati matrix equation. When the elastic layer is a half-space,an explicit solution is obtained directly for
the interface stiffness matrix. The interface stiffness transfer matrix method starts from the bottom layer
with a known stiffness,and then deals with one layer at a time until the uppermost layer is reached,
obtaining the interface stiffness of the multilayered structure. Finally, by solving the symmetric
equilibrium equations of the boundary conditions, the displacement-stress state vector of an arbitrary
layer is obtained. This method keeps the advantages of the classical transfer matrix method,but naturally
excludes its exponential growth terms. In particular, the proposed method is a powerful candidate for
efficiently solving the algebraic Riccati equation for the optimal control problems. Numerical examples

show the properties of the interface stiffness transfer method.

Key words: elastic layered system;dual variable state vector;interface stiffness transfer method; boundary

equilibrium equations;Riccati matrix equations
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