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Cross-sectional properties of a prismatic inhomogeneous, anisotropic cylinder are determined from Saint-Venant 
solutions for extension-bending-torsion and flexure, whose method of construction was presented in a previous 
paper. The coupling of extensional, bending, and twisting deformations due to anisotropy and inhomogeneity leads 

to some very interesting features. Herein, it is shown that for an inhomogeneous, anisotropic cylinder whose cross-
sectional plane is not a material symmetry plane, distinct modulus-weighted and compliance-weighted centroids 
and distinct principal bending axes are possible. A line of extension-bending centers is given on which an axial force 
causes extension and bending only but no twist. Two shear centers are given, one using the Griffith-Taylor 
definition that ignores cross-sectional warpages and the other by stipulating a zero mean rotation over the cross 
section. The center of twist is discussed, and this property depends on root end fixity conditions that are prescribed 
in terms of their mean values based on integrals over the cross section rather than by a pointwise specification. 

While these shear center and center of twist definitions have some rational bases, it is recognized that other 
definitions are possible, for example those based on modulus or compliance-weighted integrals. Two examples, an 
angle and a channel, both composed of a two-layer ±30 deg angle-ply composite material, illustrate the procedures 

for determining these cross-sectional properties. 

©2001 ASME 

History: Received Oct. 7, 1999; revised July 21, 2000 
doi: http://dx.doi.org/10.1115/1.1365152 

EDITORIALLY RELATED

On Saint-Venant's Problem for an Inhomogeneous, Anisotropic Cylinder—Part I: Methodology for Saint-
Venant Solutions 
S. B. Dong et al. 
J. Appl. Mech. 68, 376 (2001)

1.

On Saint-Venant's Problem for an Inhomogeneous, Anisotropic Cylinder—Part III: End Effects 
H. C. Lin et al. 
J. Appl. Mech. 68, 392 (2001)

2.

KEYWORDS and PACS

Keywords

bending, torsion, elasticity, laminates, inhomogeneous media

PACS

46.25.Cc 
Continuum mechanics of solids Static elasticity Theoretical studies

•

46.70.Lk 
Continuum mechanics of solids Application of continuum mechanics to structures Other 
structures 

•

YEAR: 2001•

RELATED DATABASES

 
To view database links for this article, 

you need to log in.

第 1 頁，共 2 頁On Saint-Venant's Problem for an Inhomogeneous, Anisotropic Cylinder---Part ...

2010/11/30http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=JAMCAV0000...



PUBLICATION DATA

Doc Type:

Theoretical; Method 

Coden:

JAMCAV 

ISSN:

0021-8936 (print)   1528-9036 (online) 

Publisher:

ASME 

REFERENCES (21)

For access to fully linked references, you need to Log in. 
 

第 2 頁，共 2 頁On Saint-Venant's Problem for an Inhomogeneous, Anisotropic Cylinder---Part ...

2010/11/30http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=JAMCAV0000...


