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CHULEEPORN AUYYUENYONG : STRENGTHENING OF AXIAL
COMPRESSIVE SQUARE REINFORCED CONCRETE COLUMNS
BY PRECONFINING WITH STEEL JACKETS. THESIS ADVISOR :

ASSOC. PROF. SITTICHAI SEANGATITH, Ph.D., 174 PP.

AXIAL COMPRESSION/CONCRETE SPECIMEN/PRECONFINEMENT/

TUBED COLUMN/STEEL JACKET

The objectives of this research work were 3 folds: to study the compressive
behaviors and mode of failure of square concrete specimens and RC columns,
preconfined with steel jackets and subjected to concentrically axial load, to compare
the obtained test results with those calculated by using ACI Committee 318 equation and
to propose an appropriate design equation. The main variables used in this study were the
ultimate compressive strengths of concrete, which are 18 25 and 32 MPa,
the thicknesses of steel jackets, which are 3.2 4.5 and 6.0 mm and the preconfining

stresses, which are 0.05 f and 0.1 f_ .

From the study of the square concrete specimens preconfined with steel jackets, it
was found that, the ultimate compressive strength and their ductility are increased
significantly compared to the reference concrete specimens. The compressive behavior of

the specimen is linear up to 50 - 80% of their maximum compressive strength ( f' ).

Beyond that, the nonlinear behavior with large deformation before failure is shown and
can be classified into 2 types: Elastic perfectly - plastic and Strain softening. The failure

is in the form of progressive mode of failure. It was also concluded that the steel jacket



with 6.0 mm thick and the preconfining stress of 0.1 f_ are the optimum value of the

parameters for further study of the RC columns preconfined with steel jackets.
From the study of the square RC columns preconfined with steel jackets, it was
found that the compressive behavior of the specimen is linear up to 60 - 80% of their

maximum compressive strength (P! )and, then, the nonlinear behaviors were observed

aX

and can be classified into 2 types: Strain hardening and Elastic perfectly - plastic. The specimens
have significantly larger ductility and deformation before failure compared to the
reference columns. Comparing the obtained compressive strengths with those predicted

by the ACI Committee 318 composite column design equation, the ratio of P; /P,

ACI

is less than 1.0 Therefore, it was proposed that the ACI Committee 318 equation should

be adjusted in the form of P,5"" =0.85f, (A, —A)+A f; +0.30A™ f**.
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