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Analytical Study of Post-Tensioned Concrete
Slab Using Different Tendons Arrangement

Abstract

Post-tensioned slabs are increasingly recently used in multi-story buildings
since they are effective and economic in comparison with flat slabs in
relevant to decreasing obviously the reinforcement quantities deflections and
cracks, codes provide approximate methods for designing of post- tensioned
flat slabs with regular columns arrangements, however, numerical analysis
should performed regarding to irregular buildings, by finite elements
methods (FEM), many commercial programs are used for analyzing and
designing pt. slabs as ETABS [1] and ADAPT Builder [2], Different tendons
arrangements are used when designing pt. slabs as Banded-Distributed,
Distributed-Distributed and Banded-Banded, and choosing the best
arrangement depend on the engineer experience.

This paper aim to study post-tensioned slabs with different aspect ratios
under regularly distributed vertical loads, where firstly, numerical
comparison study are performed using finite elements programs and
secondly, deflections and nominal moment capacity of pt. slab are compared
due to different tendon arrangements.

This study shows that using ADAPT Builder is significantly easier than
ETABS in modeling, designing and checking post-tensioned slabs.
Moreover, using the tendons arrangement type Banded-Distributed can
increase the bending resistance and decrease the deflection significantly
together with improving the ductility whatever the pt. slab aspect ratio in
comparison with the other arrangements.

Key words: Post-tensioned slab, FEM, Tendon arrangements,
Deflection, Moment
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