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THTRODUCTION

Zf & wetol baw is cubjecied 4o 2 gradrolly inercasing axlal lowd
szusing euly one pripnsipsl o¥rcas cn any trousverss section, the watels
Azl —lil bozle to zzquivs ineiestls ésforuubion when the lind reaches
a esrteln volvno. Uhiz imslostic notdon o eomeidared $o bo the sritor-
lon of fadluwe of fhe uaierdci. The 2irzagth of Lhe material whars
ineleaticlty just onours 1l eeliled 4o vield atress or elacstle limlf.
Heacs, when B atrueturel @ember is aublevted e & anlaxiel lond, ihe
¥ield siress; &£ cbitained {rom ths simpio tensiic Seect, 8 the limitding
7olue of the Leed servyimg caponelizr. LIa fast, thsre are at least Your
others prapertics of ths aeterlnl that aeve boou preoposes ond uaed In

Sxsdgm og o wgnenre of thy Limditing rseistance value of the weteriil.
Tt ik & unded el stross fhey zeswr oivullenceunsly ard give: the suio
dlueeslons for the deslignesd EILOE,

However, LI the meaber leg svbiscted %2 ¢ hiemal losding syotaw,
Ghgse prapsritios will med oeewr simuitanesuely, 1% lz a nmotier of gope
ciderckle imgertancs in deslgn ea 4o “hich ong 5f ths presortisc is anssuod
to liwit ths loeds thet gen bz applicd &2 o member withont savalug in.e
aclastie sffcctu. Thesc five provevitiss suggest five taeoriea of fallure.
Twey wies ¢ {4) awaxiaue pelucipsl oitross thoory, 24) meximan chooviag
stresc theory, {(11i) mexdEus principul sirein theozy, {iv) total straln

snergy theory, end (¥) straln emerpgy of flzfortdor thasey.

Revien of Past Work
“ =}

Turoee (1] (1909-9911) who tusted relotively thinwwailod sylimders
vidder combined internal pressurs end amiel pull, suggested thaw yiald
cseursd 2t o critical sheer streas vhizh ves highsr in the conblned rizoac

1,

teata thes in a simple teuaioz test. His resulis chowsd dicazresicnd oibh

toe theorlss hecauss thsy wore sffoeted by ke escentrisity of the bubos



{2)

and leak of exiellty in loading.

Cuok, G,, ané Robertson T. [2] (1914) . tested thick hellew nasde
iron ané @ilé steel aylindsrs nador luterwel pressure, thils produged
nrincipal stresass of uwnlike sign. uey slimipetod resldual chraas
by nermelizing ths opecimen hefure bLzst end moasured the cscontrieity
of loading in the tonsiom tesio. They feund thub for mlid steel, the

1

perimam shsor atvess wag valid, whils for sesi=lron fthe fesuits Bhow
gané sgreemsnt with the mexiara gordlaclieldl strese theolyV.

Foo, M., sad Eichiager A, [31 €1920-1929) iested hollow stecl cylindera
sublected to axiaml tenslon and lateran’ nrzasurc iproducing - sircsszs
af nnlike slga). The results aimest followsd the stralp snergy of
distortion theory, They alse nudc enng tesis cp cash=iram wllh stiesses
ualike aigﬁG Tas resulia ars cporerximately Lu egracment with tae

wariuwm principal stresg theoTys

Lodo, ¥, {&] (1928}, tostsd boilow sissl, eopper and nisie
subjecied to exiel tension emd imbernsl wressurs, producling stroensss

of 1ilke sisn. The rosulte followed ths strele zasrgy of élshoriisg
theory.

Teylar, G.¥, and Quinnzy H. [ﬁ] {1¢31) mads tests om thiz wellsd
twoes of alwdaiva, copper, alld stecl and scrbnrized steoel, Budjeated
to sxial ternsion and torsion. The test resulis of glumizlo gnd ceopper
shoved sgrasaent with the strain energy of dlsteritior thecryy vhillz
for wllid atoel apd carvurized stcel,y the waluas lay bwetwoen the mexiaum

strein end the strain energy of distortliom thesilss,

¢ Mumber in tha brackat [ ] referz to waferanses et end of the whasla.



Present Stucy

AR apperming is nvaiiahie far epdliying sombined bending and fezreisc
strossas %o w glvevlsyr sechbiog. This ids xzaufactured Ly the lovnocd
Iastrument Co, and the proporticn ef bending otvesz to ehear ctrosz cev
raadily  be elisred. By drilling ap =zidcl hele through the spesinen,
h¥dradiic nrogsurs Soh we Eppligd ko glvs & wore cooplex sifests SYshed,
Thus Lf tansion snd $orslon tests are caerizd ovt for cack naterial,

the validity of ths revicus fheseizs pon e expaired for sach caceo.
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