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Fig. 1 The uni-directional viscoelastic jointed rock
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Fig.2 A cave in the joined rock
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Study on the energy storage ability criterion in a

kind of rockburst and application

QIN Jian-feng®, ZHUO Jia-shou

(School of Civil Engineering, Hohai University, Nanjing 210098, China)

Abstract; Study on a kind of rockburst-strain bursting from the point of energy. The researches give a
complete discussion on the sources of energy,the way energy dissipation,the magnitude of the released
energy and its reason. The energy storage ability criterion is put forward: the capacity of energy storage
of rockmass is not a constant,it changes with the stress. When the stress changes suddenly, resulting the
energy stored larger than the capacity of energy storage under present stress,the residual energy will re-
lease in kinds of way,including the kinetic energy. The simplified one-dimensional and three-dimensional
models are analyzed based on the energy storage ability criterion,and the process of rockburst in the con-

dition of unloading is reappeared using the discrete element software 3DEC.

Key words: rockburst; energy; energy storage ability; stress

(E#% 306 1)
An equivalent analysis of unidirectional viscoelastic jointed rock based

on the adaptive algorithm in time-domain

REN Yi, YANG Hai-tian”
(Department of Engineering Mechanics, State Key Laboratory of Structural Analysis of Industrial Equipment,

Dalian University of Technology.Dalian 116023, China)

Abstract: A reasonable joint model is necessary for the numerical simulation of viscoelastic jointed rock.
If considering joints and rock mass individually with their own constitutive model, the computational ex-
pense will be challenged when the number of joints is fairly large. This paper presents a numerical model
to predict equivalent constitutive relationship and deformation of unidirectional viscoelastic joint rock.
An adaptive precise algorithm in the time-domain and a simple equivalence assumption are combined to
convert a time dependent inhomogeneous problem into a series of recursive time independent homogene-
ous problems which can be solved either by FEM or other well developed numerical schemes. An equiva-
lent numerical simulation for an underground cave in unidirectional viscoelastic joint rock is given and
compared with the solution provided by ANSYS In the viewpoint of balance between computing accuracy

and efficiency, the results are fairly good.

Key words: Jointd Rock;viscoelasticity ; equivalent analysis; adaptive algorithm;finite element



