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Academic Year

The pur A :. the behavior of a post-
tensioned concres 7 ?1: il ,:: ill and viscoelastic analyses
using the Corresrgdficf JF FnE—=F wal Igd to predict its short
and long term resp s Ff B | . in diameter, 1.53 m. in

height, and 0.15 m, i1t, prestressed and heated

up gradually. Experi Md were compared with theoreti-

cal solutions. ZTRA TN

In the ;'—‘__ - 5“' ent method was employed
to predict the r-e M fferent load cases., In
the first load case fn which the tank was un'ly heated internally, producing

1 1 1) LEAAT AU

faces of théwall, the stress d'lstributiun in the wall in both the cir-

cumfﬂeﬁﬁaﬁq m ﬂﬂ! wﬂﬂl ﬂrﬂaximum compres-
sive aq sile stresses of about 35 kg./cm. occurring at the interior

and exterior surfaces, respectively. In the second case with prestress
loading, circumferential and vertical compressive stresses of approxi-
mately 35 kg.!cm? were produced in the wall. Under the simul-

taneous action of temperature increase and prestressing, with prestres-
sing forces at transfer and at long term considered in the third and

fourth load cases, respectively, the distribution of stresses in both



cases were similar. In the fourth case, the effective prestressing
force, being less than the third one, resulted in tensile stresses of
about 15 kg.!cm? at the exterior surface in the major part of the wall,

whereas practically no tension was produced in the third load case.

A viscoelastic analysis was performed to predict the Tong

4 and prestress loading. A section

of the wall of the tam . ‘/’:uttum, was considered. It

4
oWstr me. strains approached the

.

steady state very rac g i '.; ' ‘"-'?_;__‘ the magnitude of the com-
pressive stress at / I wall decreased signifi-
cantly and the tens, [ 2 ARNN ;mﬂEVSurface reversed to com-
pressive stress oy ® at the interior surface.
Subsequently, if i I o room temperature, the

magnitude of the co Hi W terior surface would de-

. —
crease to nearly zero ‘iﬁﬁ

crease by about 35 kg

» exterior surface would in-

In the y Ty = F‘T the 0il stored inside
the tank until itf{} temp e ased fif 124 C within 10 days.
The rate of increasg dp temperaturg yas appruxmatﬂy 3. B C/hr. during

I ETOE U TN Y S

terior and zlteriar surfacesgof the wall was found to,be 17 C. A the
rnd) PG B M m@ %‘lﬂﬂﬁmﬁl
Heithgr visible cracks nor leakage of the wall were observed, but the
heated oil in the tank expanded and over flowed through the connection
between the heater and the 1id, and through the groves between the jaws
of the vertical anchorages. The vapourized oil made it hazardous to
continue the test. However, comparison between recorded results and

those predicted theretically revealed good agreement in strain and tem-



perature distribution in the wall.

In the light of the analyses and experiment, it is speculated
that post-tensioned concrete tanks could be used to store heat up to
200 C provided that low relaxation prestressing steel is employed, and
appropriate measure is taken to minimize prestressing loss due to wedge

set.
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