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Analysis on the Huid-solid Coupled How in L ow Per meabil ity
Fractured Reservoir

. . . 1,2 . . 1
LiuJianjun Pel Guihong
(Department of Givil Engineering of Wuhan Polytechnic University Wuhan 430023) *
(Ingtitute of Rock and Soil Mechanics of the Chinese Academy of Sciences, Wuhan 430071) 2

Abstract : During the development of low permeability reservoir , interaction between fluid flow and rock defor-
mation isobvious. The paper develops an equivaent continuum mode adapted to low permeability fracture reser-
voir , combining fluid mechanicsin porous medium and elastic-plastic theory. A fluid-solid coupling mathematical
model isgiven. The mode not only reflects the porodty change of matrix , but al< the permeability change due
to fracture’ sopen and close. Viathe smulation results, porosty and permeability changes and its effect on oil
development are studied.

Keywords: Low permeability reservoir, fluid-solid interaction, porcsity, permeability, numerical simula-

tion.

Free Vibration of Doubly Periodic Ring Siffened Infinite
Cylindrical Circular Shell in Water

Chen Junmi ngl’2 Huang Yuyi ng2
(Wuhan Universty of Technology)® (Huazhong Universty of Science & Techrology) 2

Abstract : This paper isoconcerned with the free vibration of a submerged stiffened thin cylindrica circular eastic
shell with doubly periodicaly gpaced ringsin the context of the coupling efect between medium and structure.
The equations of motion for the free vibration of the coupling system are derived by the use of Kennard' s thin
shell theory and Helmholtz equation and the coupling conditions on the surface of the shell as well as Diracd
function. The differential equations are olved by meansof Fourier integrd trandormation. Moreover , introduc-
ing two operator functions and further usng the periodicity of the functions, the digpersdon equation of the sys
tem is built. Usng a method of searching aong the read wavenumber axis, the free propagation wavesin the
structure can be obtained. The efectsof fluid medium and ring parameters on the frequency parameters are in-
vestigated.

Keywords: Stiffened cylindrical shell , Coupling effect, Free vibration, Operator function, Free propaga-

tion wave.

Smi- weight Function Method on Computation of Stress Intensity
Factors in Dissimilar Materials

Ma Kaiping Liu Chuntu

(Inditute of Mechanics, Chinese Academic Sciences, Beijing, 100080, China)

Abgtract : Semi-weight function method is used and developed in this paper to lve the problem of two bonded
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dissmilar materials containing a crack along the bond. Expressons of stress and digplacement fields are ob-
tained. Strain component €  is naturaly continuous throughout the entire plate. Two setsof anaytical expres
son of semi-weight functions, which satify conditions of continuity across interface, equilibrium equation,
stressand strain relationship, u; r* near the crack tip and the traction free on the crack surface, are ob-
tained. Integral expresson of fracture parameters, K, and K, , are obtained from reciproca work theorem with
smi-weight functions and approxi mate di placement and stress valueson any integra path around crack tip. The
caculation resultsof gpplications show that among high precison calculation methods, compared with the weight
function method , this method provides applicable analytical expressonsof semi-weight functions and in less re-
srict conditions. Compared with finite element method, it needs fewer amounts of calculation and smple and
convenient FEA modd .

Keywords: dissimilar materials, interface crack, stress intensity factors, semi-weight function method,

plane f racture problems.

The Explicit Method for Calculating Surges in Throttled Surge Tank
and Smple Tank Following L cad Regjection

Zhang Zhichang Liu Songjian Liu Yafei

(Xi" an Universty of Technology Shaanxi Xi' an 710048)

Abgtract : In recent years, the methodsfor caculating surgesin surge tanks mainly consst of chart method and
numerical s mulation method. The explicit method for calculating surgesin the surge tanks concerning the ress
tance item has not been seen. The explicit method for calculating surgesin throttled surge tank and s mple tank
following load rejection has been derived by use of Thaer Series Expandon from the basc formulation of surge
tank. Not only the processon of the fluctuation of the water level in the surge tank , but a< the first and the
second surgesin the surge tank can be calculated.

Keywords: Simplesurge, throttled surge, tank, explicit computation, procession of the fluctuation of the

water level.

Improvement of the Accuracy of Computation for the Discrete
Time Trander Matrix Method of Multibody System

Li Chunming Rui Xiaoting

(Nanjing University of Science & Technology Nanjing 210014)

Abgtract : The movement of multi-rigid-body system interconnected by smooth hinge moving in gace and plane
are deeply studied with the discrete time transer matrix method of multibody syssem. The methodsfor improv-
ing the accuracy and stahility of computation for this method are presented and the corresponding trander matrix
of multi-endpoint rigid body is derived. The centra idea isto desgn the iteration for angle coordinates, which
can be expressed accurately. Other methods are, such as 1. increasng the high-order termsof the Taylor series
in the geometric equations; 2. choosng properly the linear method of velocity and acceleration and 3. deciding



