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Abstract

TheoreticalanalysisonPull out method on in- place strengthofconcrete

Sajjad Safaye Honarvari

The strengthassessmentofconcreteinstructuresisalwaysimportant. So far,several
techniquesincludingnon-destructiveand  semi-destructive  havebeen developedtoestimate
thestrength of concreteinstructures. Pull out test is asemi-destructive testingbased
onmeasuring  the  amount  offorce  required  topullasteelboltequipped  with
anexpandableloopwhentestingtheconcreteisplaced.  Then,applying atensileforce to the
boltplacedunder tension and eventuallyfailure occursleavingapiece ofthefrustumfrom the
concrete surface.

Inthisthesis, Pull out test hasbeen studied by thefinite element method using ANSYS
software. Also,severalfactors which affecting on thetest results such as depth of rod diffusion,
screwdiameter and diameter of thesupportring as well as two types ofconnection,
eitherexpandingringor the other inhibition ofadhesionwereconsiderd. Concrete have
beenmodeledusingthree-dimensionalisoparametric elementsand nonlinearcapabilities
ofmaterials such as cracking, crush and transfer ofshearand tensilestresses atthecrack surface
areintended in the analysis.

The obtained resultsshow thatby changing the above effective parametersofthetest, the
firstcrack of first and second typeand the firstcrack of third type were start in 7%-12%; 26%-
44%; 45%-64% failure load, respectively and the first crush start in 50%-74% failure load.
Also, for concrete with adhesivebonding, the first crack of first, second and third type and the
first crush generated about 8%, 19%, 44% and 62% failure load, respectively.

Keywords: Pull out, Finite element, Semi-destructive test, Crack, Failure load
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