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Analytical Solution for Dynamic Response of Transversely Isotropic

Structures Considering the State of Interlayer Contact State
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Abstract: Based on the basic equations of linear elastodynamics, combined with the coordinate transformation
and Buchwald potential function, the dynamic governing equations for a transversely isotropic multilayered pavement
under moving loads are developed. The stiffness matrix for a single layer with a finite thickness and a half—plane are
derived by using Fourier transform and its differential properties. Considering the interlayer conditions between lay—
ers, the global matrix are assembled with the analytical layer element of each layer. The solutions in the integral
transform domain are obtained by combining with the boundary conditions. Then, the corresponding solution in the
frequency domain is further recovered by applying inverse Fourier transform. The theoretical derivation of this paper
is verified by comparing with the results of the existing literature. The change of interlayer conditions between layers
is then simulated by changing parameters. The influence of the interlayer conditions between the surface layer and

base layer on the dynamic response of the pavement structure can be calculated and analyzed. The calculation results
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show that the poor interlayer condition between the adjacent structure layers can cause the poor overall performance

and durability of the pavement structure.

Key words:interlayer contact;transversely isotropic multilayered structure ; moving load ; dynamic response;

Fourier transform

VL TRESE , LAz s =007 1 g 2%
AU G TR A s A TR ek R A
EATER S 1 A A LIRS R AR e TR AT
FRACHE SRR 2R A 2 0] RS R B e 4
LIRS ABZ R BTIF ARG 2 8 S 14 etk 2.
X T A 58 4 AN [R] AR C LE G0 2 T 28548 h 10 5 T
JERTCHLE GRER) e =3 Z R RS 11
FEAL T 22O RS, g5ty it i iR
R MRS 58 i SR NG B Y. 5T )2 ]
FEAIR ST 2 PR B AR 2R 14 B v SO 52 i S8 454 471
F2E I H, TR E AT CA DI B )
SE DL HORAE N BT 4R, (HIE R 2 R
HH DA ey 80 iy 2 A A v il T % v ) e FH
i, HIz 3y 2800 ) i iU 25 A0 i A, B,
WAMF Z 28 % s a8V E R i3l g i kA 7
TREHIE. EHEEEVF Laplace 722 Fl 3 H
Fourier AR 415 3| T M FEAERL Sl ey 280 (1 801 1wz
230 A PR AR L B0 T R AR T B Bl ey 2k
T Gibson HBEARH h 45 5 B sl Fyma g, Fihie T+
PRI B UIASE I A 28088 25 A 0T 1 ) (57 A% (1) 52 i 5
THIE SEIFH Duhamel FR53F1 Fourier A8 4R 15 T
i A E T 2 23 8] TCBRAA B9y 1o 9 ik =X
Ry AT A E T 0 AR S T o R T —
F BRI Al 5 ) PV S WR M HOL R ik A T
Duhamel K% T 83l 2 /E H TR b 25 (a1 5
Jyma 1 B FR AT TE 2, 53 BT T a7 2085 3l o E X B
T 97 (A5 ] 5 ] JRUAS S IR FH 2 g B 19 v SR A
T AR S IR R TR T A sl AR
P51 SRR B YIS B 5y g i) [ 1 ¢ i), 3 e 58447
F AR f B8 ) 6 A% 5 AR Y ) SO 35 U 1l
S L, 5 2 F% B RS N IE B 5 o A A
Fourier 84K il 1 7% Zh 8 v 2/ FH T sk 2 28
(i) i 197 18 AR T i, H e AR S e B A 7 T 4R
G3HT BT T A 2R Bl ORI SR B DRI R
B S BN Bl 3w R P R ) 5 SR B SRR X DA AE
KA JZ R BB Ty 2%, B2 10 T — R i 7 ik /)
fEHTIZ T, B EAUOR K g & TR, i

ARk G TR AR R K AR R B B
ARG TR A AR E . SO B AR A
ZITEXT IR AT TR, 1At 488 30
BREE 12 SRR AR R A o T 5CR A X e
2y 30 S B4 52 W) 5 X BE RS UOSR AT IR OC R E 7 B
TIE T T IR BV AS & 25X I 2= 52 1R B0 B 32
M 5 R/ N SERE DT ST T AT A B 5 AN [RI TR JEE T iy
A3 R EE N (] B O 2R 5 EWFARIRIE ST T 3% 3 i 4%
VERT N G52 g PRI, R BURS slifar O 540 A 4
HORBYFEIR 5 FE7KFE ST 5T T 32 Shiig 4800 FL B K
Fe 3RS 5 BT B2 A5k Rl OGIE T IE 1 s sl
e AP A e AL VA T BURS T LT E= PO = aYa
Ve i b= e i = A B PN b DAL D VAN SR i
JREH AT RS, T is sh i 20T 22 45
Fy s o ekt o 3 [ BT RNEA H RS
.

IR TR Sl 2T RSl e R AT
AR T AR TR R AR A RS D 8 423
SOIRAS (A S BR T AR AL B0 | o i 4510
YRS, RERZIE T AR 2E S A T 2%
PF T EAFNZR AR, 2 L AR TP A il RER
Pl LRAs, NI sl 2R R AR TR AR
FRA5 2 8] B A RS X A5 A8 Bl e o7 ) S W S A4
BB, e FE 2 T B 1 B R ) A
HEMSHME. BT, FHN AT A RET
R R AR AS TR o2 2L ek SE 4L T 13 1
IO, ELAS 5yt B B BRGR. X AN TR 2= [ 422 fk
MR LR B 170 A FEAKEE Abaqus A7 FRITHK
PRI, BRI R A RAOER , (HE A — IR &
R B I (B RS AT A B D0 A e TSR e A
TZROMT, (EREERRR IR R RAEA
7 J22 ) 2 i R ) 8 g o O g A A 2 A T 5.
PR, ASSCH H BRI K — R DR i) i Aok
BIFFEAN R AR S (8 AR5 11 (R PSS AA 7S Bl
T A FH R 30 e L. AT I R R Ay 7
ARG 3k G T FE B IR, IRl S AR fk
SRAGIZE AL ARES B BUE , 2 etk
AN J2AR S ZE BT 0B TR B 1) S



511 4]

PR35 % TR R A1 Al bR A A LA 16 [ 1 45 A 8l g e Rz fige 99

1 BENAFNBIEES

1.1 BEXFE

DL 0 RS ST B AR R OXZ, LA far %

T RS R AR R OXZ, IRl 1 FiR. 41

A EEN 26 FIEAT L PAEFITERS R, JfFLAH

FE ¢ )iz 3, WZIa) AT 13 Aok Y- T R R4

T[] M AR AE B ARAR R OXZ T BT T8 [ 5 8 7
iR R LT R AT 27 SCRR(8).

2b
PITITITL

|G;19M\1’M\Imhl| |E(1,E1,1,p1|

— % C

| G\I Mt s Mo 9h|| | Eu > E,,, 5Pi ‘

A1 BahTEMEREREIES
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Fig.9 The effects of silp coefficient on the vertical

compressive strain of soil foundation
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Fig.10 The effects of silp coefficient on the vertical

compressive stress of soil foundation
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