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ABSTRACT

concrete due to the combined action of shear and bending moment in

prestressed concrete beams according to ACI Standard 315-71 is too

complicated tc apply in practice and may even give unreasonable

results in the case of composite beams with heavy dead load acting

on the precast section.

In this study a simpl » formula is proposed. The predicted

flexural=-shear cracking loads of 155 non-composite prestressed concrete

beams are compared with available testiresults as well as results

obtained from /CI code using statistical anslyses.

These beams were of

rectangular or I cross section with overall dimensions of 15 by 30 cm.

and 7.5 or 4.5 cm. web thickness.

The concrete strength varied from

120 to 560 kg./sq.cm. and the reinforcement ratio from 0.0010 to 0.0096,

span/depth ratio varied from 2.4 to 5.4 To study the flexural-shear

The range of prestress was from zero to 9500 kg./sq.cm.. The shear

resistance of concrete, six composite beams with the same precast

prestressed section described with 30 or 60 cm. cast-in-place topping

were tested.

The validity of the ACI formula in predicting the

flexural-shear cracking load of composite beams under heavy superimposed

dead loads is also investigated.



Statistical analysis of the results obtained from the proposed
formula show that the flexural-shear resistance of non~-composite
prestressed concrete beams can be practically predicted with the
same degree of accuracy as the ACI formula. The proposed approach
is, however, much simpler and would be very useful in a design office.
For composite beams, the flexurale.shear strengths obtained from the
experiments are much higher than the calculated values., Finally, the
deficiency of the ACI formula is shown by means of examples in which
the flexural-shear strength of a composite beam given by the formula
is found to be less than that of the non-composite precast section
when a large superimposcd dead load is presenteﬁ'pfior:tc the .casting

of the topping.
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Cracking Load
fllowable Lcad
Ultimate Load
External Dead Lcad
Axial Load
Superimposed Load

Applied Load

Externally applied design Load

Stress
Tensile Stress
Compressive 3tress

Shearing Stress
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