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Planestrain deformations limitedtoXYPlane

Planestrain Planestress toachieve0strainin 2 likely
to bestresswi z

for planestrain Ezz 8 2 Vyz 0 but Ozz 0

for plane stress Ozz Taz Tyr 0 but Ezz 0

Planestrainoftenthickstructures
arecaseswhenEzz 0

althoughOzzOF thicknessmay
Planestressoften thinwalled vary due to Poisson'sRatio V
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Outof planestrainsdonot affect XYstraintransformations
identical transformationsfor plane stress strain
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StrainTransformation Equations
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very similar tostress transformation

Principal Directions Strains and Maklminshear strain

Replace one Oyy try with Exx Egg 89 2
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Mohr's aide can be used for graphical approach

plot e against 812

Experimental Methodsfor Strain calculation Analysis

DiscreteMethods FullfieldMethods

Straingauges Photoelasticity

DigitalImage Correlation Dlc

experiment provides validation as theremaybeuncertainty in materialproperties or toads



StrainGauges
Resistance R changeswithstrain
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transverse shear strainnotmeasured

toreconstructstateof planestress
at a point 3 independent strainmeasurements
taken at different angles
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Calculating Original Strain in XY System

Use one of the straintransformation equations sub rosettestrums at their angle
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Solve simultaneously to find Exx Eyy Joey

Photo Elasticity

Fullfieldmeasurement
Relieson changeofrefractiveindexofcoating
withstress

isostaticline'sshowdifferenceinpuricipalstress o02
contours haveconstantshearstress
don'tknowmagnitudeofprinciplestress



mag ofprenup

DigitalImageCorrelation

tracksrelativedisplacement v.v
of fine speckledpattern

computationally intensive

Definingstrainequations via mathematical strain yieldssameresults asearlierderivation


