FE29HEF 3N Vol29 No.3 T P Vi 2
20124 3 A Mar. 2012 ENGINEERING MECHANICS 41

XEHRS: 1000-4750(2012)03-0041-04

— 4 5 B S ER R M IAFN % FL A R B9 7500 [y
B, R

(fE BTG 2 B LR TR 2B, R, f5FH 464000)

O AR SN - AR e R A B Bk Kelvin BURSIHR, 78 FORTR B AN O AN AT K LA /NS
TERVB e T @A T 380 EORE R 2 FLA 2 — AR S i B (K A R RIE s R, SRAS T 20 B0 B0kh
BPELRN 22 FLAY T2 AR A i I (1) [ AR RS FIRAHAT S o S8 I SO S50 40T T 40 5505 B0 B 0] B s i 2 ) 5%
Mo WFFCEE SRR AR R A7 A% BEARZE (K OB ke 1%, AN, 4350 B0 I 50RO A 7 A% A
WAL R B .

KR SHCTHG KRR B 2 AR

PESZES: 03573  XEKERER: A

STEADY STATE RESPONSE OF ONE-DIMENSION LIQUID-SATURATED
POROUS MEDIUM USING FRACTIONAL DERIVATIVE
VISCOELASTIC MODEL

LIU Lin-chao , YAN Qi-fang
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Abstract:

viscoelastic model, and the mathematic model and equations of motion of the steady state response of

The stress-strain relationship of a solid skeleton is described by a fractional derivative Kelvin

one-dimension liquid-saturated porous medium are established, in which the saturated porous material is modeled
as a two phase system composed of an incompressible solid phase and an incompressible fluid phase, and the
displacements both of the solid phase and fluid phase in one dimension liquid saturated porous medium described
by fractional derivative viscoelastic model are obtained. The influence of fractional order on the steady state
response is analyzed by a numerical example. The result indicates that the displacements both of solid phase and
fluid phase will decrease to zero with the increase of frequency, and the displacements both of solid phase and
fluid phase increase with the increase of fractional order at lower frequencies.
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Fig.1 Porous medium layer described by FDV model
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Fig.2 Displacement of the solid skeleton for porous medium
described by fractional derivative viscoelastic model
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Fig.3 Displacement of the fluid for porous medium described
by fractional derivative viscoelastic model
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