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Fig.1 A half infinite orthotropic domain B2 s

Fig.2 The impact leading curve
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Table 1 Dynaraic corstants of the composites(with approximate 5% fiber content)

By E2 Giz va1  p12 fi f2 fiz
(GPa) (GPa) (GPa) (103 N/m-fringe)  (10% N/m-fringe) (103 N/m-fringe)
7.66 4.27 1.60 0.36 0.20 49.18 36.71 31.86
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Nt {(Ol Cs + C +NRcos2JR) + [2( Ch + Cs> -+ Npsin26p (9)
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_ fcos’d sin’6 _ fcos’d sin? 6\ )
Y6 = d( A h >’ 1/Ce = d( f2 fi )
) dsin 6 cosf
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TIME DOMAIN BEM FOR WAVE PROPAGATION
PROBLEMS IN ANISOTROPIC MEDIA AND
ITS EXPERIMENTAL VERIFICATIONS U

Zhang Chuhan Liu Haixiao Wang Guanglun
(Department of Hydraulic Engineering end Hydropower, Tsinghua University, Peking 100084, China)

Li Zheng
(Department of Mechanics, Peking University, Beijing 100871, China)

Abstract  Attributed primarily to the reduction of dimensionality of problems, high accuracy
of results and automatic consideration of the radiation conditions at infinity, Bevndary Element
Method (BEM)has become increasingly popular for the sclution of linear elastodynamic problems.
Time domain Boundary Element Methcd tor wave propagation probiems in anisotropic media is
effectively applicable in the researca fields oi earthquake engineering, rock dynamics and composite
dynamics. Due to the complexity of time domain fundamental solutions for anisotropic media and
possible errors from implementing procedures, verification of the numerical model and examination
of its accuracy and stability by experiments are valuable. The main purpose of this paper is
to verify experimentally the computational model of time domain BEM for wave propagation
problems in anisotropic media. A half infinite orthotropic domain of unidirectional fiber-reinforced
photoelastic composite under impact loading, with the loading direction parallel, perpendicular
and at 45° to the fiber direction, is analyzed by dynamic orthotropic photoelasticity, dynamic
strain measurement and time domain BEM for wave propagation problems in anisotropic media.
The histories of birefringent fringe orders , calculated from the dynamic stress-optic law making
use of stress values from BEM, are presented and compared with the results from tests of dynamic
orthotropic photoelasticity. Also, the stress histories, obtained from dynamic strain measurement,
are presented and compared with the BEM results. The good agreement between two results of
time domain BEM and above experimental method demonstrates that this computation model
is not only reliable but also achieving sufficient accuracy. It can be used in analysis of dynamic

problems, especially of wave propagation problems for anisotropic media.

Key words  Anisotropic media, fiber-reinforced photoelastic composite, time domain BEM,

dynamic orthotropic photoelasticity, dynamic strain measurement

Received 22 October, 1997, revised 17 February, 1998.
1) The project supported by the National Natural Science Foundation of China (19572035).



