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Abstract

In this paper, the analytical expressions for

bending/flexural deflection curve of simply

supported, cantilever, and clamped–clamped

beams have been presented which are obtained by

using a third-order simple single variable beam

theory. The deflection expressions have been

derived for the case of isotropic beams with

rectangular cross-section and under the action of
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transverse/lateral loads. The single variable beam

theory used herein contains only one differential

equation involving a single displacement variable.

The governing equation of the theory has strong

similarity to that of Euler–Bernoulli beam theory.

Hence, beam problems can be solved in the similar

lines as in case of Euler–Bernoulli beam theory. In

this manuscript, along with the single variable beam

theory transverse/lateral deflection expressions, the

expressions for transverse deflections given by two-

dimensional theory of elasticity approach, Euler–

Bernoulli beam theory, Timoshenko beam theory,

and Levinson beam theory also have been

presented. The expressions for transverse/lateral

deflections are written herein in such way a that

one can easily differentiate between the

contributions of bending deformation and the

shear deformation in the transverse/lateral

deflection of a beam. By referring to these

deflection expressions, one can clearly understand

why Euler–Bernoulli theory leads to inaccurate

deflections in case of thick/shear deformable

beams. Even though the beam transverse deflection

is governed predominantly by bending

deformation, the contribution of shear deformation

becomes significant as the beam thickness/length

ratio increases. The main objective of this work is to

provide an accurate and deep understanding about

the thick/shear deformable beam transverse

deflection expressions involving the independent

contributions of bending deformation and shear

deformation components.

Your Privacy

We use cookies to make sure that our website works properly, as well as some ‘optional’ cookies to personalise
content and advertising, provide social media features and analyse how people use our site. By accepting some
or all optional cookies you give consent to the processing of your personal data, including transfer to third
parties, some in countries outside of the European Economic Area that do not offer the same data protection
standards as the country where you live. You can decide which optional cookies to accept by clicking on
‘Manage Settings’, where you can also find more information about how your personal data is processed.
Further information can be found in our privacy policy.



6/12/23, 3:10 PM Bending Deflection Solutions of Thick Beams Using a Third-Order Simple Single Variable Beam Theory | SpringerLink

https://link.springer.com/chapter/10.1007/978-981-19-4040-8_20 3/10

Keywords

Bending deflection Thick beams

Single variable Beam theory

Transverse load Boundary conditions

This is a preview of subscription content, access via
your institution.

Chapter EUR   29.95
Price includes VAT (India)

Buy Chapter

eBook EUR   160.49
Price includes VAT (India)

Buy eBook

Hardcover Book EUR   199.99
Price excludes VAT (India)

DOI: 10.1007/978-981-19-4040-8_20
Chapter length: 14 pages
Instant PDF download
Readable on all devices
Own it forever

Exclusive offer for individuals only
Tax calculation will be finalised during checkout

ISBN: 978-981-19-4040-8
Instant EPUB and PDF download
Readable on all devices
Own it forever

Exclusive offer for individuals only
Tax calculation will be finalised during checkout

ISBN: 978-981-19-4039-2

Your Privacy

We use cookies to make sure that our website works properly, as well as some ‘optional’ cookies to personalise
content and advertising, provide social media features and analyse how people use our site. By accepting some
or all optional cookies you give consent to the processing of your personal data, including transfer to third
parties, some in countries outside of the European Economic Area that do not offer the same data protection
standards as the country where you live. You can decide which optional cookies to accept by clicking on
‘Manage Settings’, where you can also find more information about how your personal data is processed.
Further information can be found in our privacy policy.


