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golution of come probiens in (1) Mexure of Deams and
Loads, The closed form solutions for the Saimt Vemrt's
problen of Memure have been obtained uaing complax reoidue
gheory oand Gonfornal-tiopping and applying Mil newThovoon
stresses dn finite gylinders hove been solved by the use
of @orkin Vectors and finite Puricr and Hankel tronsforns,

Tuis chopter deals with Suint Vemnt's problen of
flagwe of dsotrople, clastic beon of hompgeneous material
in the form of o prien of o Quiinder, The Lportonce 4n
Engineerdng of the probles of the flexure of o prismtic
beon 48 comspicous by the considerable resesrch which 4t
has attrooted and conseguontdy the preblen has been
rodutied to the determimtion of six caronical flemure
of ¢ single flesure fumtion by conformally meppdng the
aroogesettion of the bews on o unit circle end using complex
Posidue theoye Ye give o dhort sccount of the genaral
theory ond the basi¢ oquations, Simply connocted Croope




Drobiga ls Mexure of o Reguler Curvilinesr Polysonal
Soction Doomst  The expressions in closed form are obtadned
contie of fiexure for an jsotropic clastic bem of o reqular
euviiinear polygerad sostion, 4n the form of & qyiinder,
vhone reglon in the seplane ¢an be mapped conferundly

the interdor of o undt cirele in Yeplone by the mpplag
funetion

g = -ﬁ?qu nP 2 -l Gulnl) €1

where ¢ ond » are rool comstants ond » 48 o posdtive dntegors
1n view of the closed forn exprossions every nepect of the
probiem con be studied, In particular the resudts for the
follindng different shopes of crocsesection are derdveds

(a) Imverse of on eliipse (n= 2,y |n| <1)

) Acircloof radius ¢ (m=0Q=n)

Zoblan B Aleure of Beons vhoose crossesections ave bounded
ly cortedn quartic Curvest The closed forn expressiom hove
hoon obtained for the diffcrert furetions for an dsotrople
hormgeneous elastie cylinderdcal bean vhose cross section
4o bounded by o quartic curve and whose region within its
boundry in seplang 48 moped confurmally omo the Amtarior
of ¢ unit cirele in Geplone by the nepping function
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n ond B are real poroneters and satisfy the inequolitics

«l<{nd)l ame-24<n<2
Two cnses vhen n° = 4m and #° # 4n hove been considered
in dotofl, Toking n = 0, the shape of the cross-section
becones o Booth's Lembiscate and the results for this
case have been derived,

e Thive
his chapter deals with the dotormimtion of stresses

and digplacenents in on isotrople, hompgencous, clastic

and axigyrmetrie circular ¢ylinder of Pinite dinersions and

subjected to functiom) loads, Limcar stressestrain rolations

heve been agsumed, @arkin vector approach hae boen used

to derive formlas for the stresses and displacene

bricf description of the goneral theory and bosde oquations

is given, Rllowing problems have been dealt in detadls

ppeblan.g Stresses in o Minite Cylinder resting on o Swoth

veetor g 49 expressed in o Qarkin vector §j and making its

use in the basie equotion of clusticity

avie ﬂ_—vv dv) g+ F=0
(vhore gymbols hove thelr usual nconing and § is the body
foree).




the expressions for the stresses and displagaments are
dopived ofter making use of an infinite series solution

of the hihamonie equation VY =0, Dy the use of boundory
conditions and finite Hoskel ond fourier tromfors an
infinite oet of simitorpous equations is set up vhich
gan bo mmerically solved,

doan 4 ond 5 Stresses in o Finite Cylinder resting on
a Rough Surfoce and subjocted to fumtional loodss This
problen has cdeo Doen solved with the Qarkin voetor methods
Two different positions of the qylinder have bren discussed,
In one case the lower purfuge of the cylinder &g taien

abodded 4n the rough mrfbce on hich 4t 4s Pesting shoreas

in the second case the gylinder rests froely on the resting
pads In both these prodlens two modes of load applicstion
are discussed, In one cuge the load &8 applied verticnlly
on the uppes surface of the quiinder fe0 & = @ vhorton
in the second cuse 4t 4u appiicd horizontally slong the
- Mheca=e

This chaptor corgbine tho tables and grophs of the
results obtained by mmerically solving the problans Jyé
and 3 of chapter three, The nethod distussed in chapter
three is examplified by mmerdcally solving these problome
on ICT 1909 Computer by taldng lencth to rodius ratios of

WV



the aylinder equal to 1 ond 2, The following expressiorns.

for the load function hove been comsidorods

(a) whon the furce scts vertically on the surfece o =0
the load function f{r) io given by

W) ) = g 0€r< §
20, §<r<e
(41) fir) n:%%ﬁ#. psrse
(b) shen the force ncts hordsontally alony the face o =0,
the load function g(r) 45 tokne as
sle) = ; Ghlar o0srdia

Interprotations of the results ore siven with the
help of tables and grophsy
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