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The use of shearheads enhances the performance of reinforce concrete
floors with steel columns. Since its application is not extended and the
codes of practice such as the Eurocode 2 do not contemplate its use in
buildings, a comparison in punching shear is made between the ACI
318, the Eurocode 2 and the Model Code 2010, which is strongly based
on physical theories.
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Based on an assessment between the experimental results, accounting
In the test of 11 slabs to punching shear failure, and the design values
obtained from the codes a new formulation for the Eurocode 2 was
proposed.

Punching shear capacity in Eurocode 2:
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 Results obtained with the formulation

provided were conservative (1)(2). k=1+ |22 @3
Proposed d
. As the effective depth increases the Parameter:
values for the parameter decrease. 215=2k>=22 (4
« The punching capacity for high 150 < d <450 (5)

heights of the slab were very low.

* The new boundary restraints of the parameter are meant to not lose
accuracy In case of designing thin or fat slabs (4)(5).

* The upper bound given in the equation 5 takes into account the size
effects theory.
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The use of shearheads increase the punching shear capacity of reinforced
concrete slabs. Therefore, a procedure is proposed to account the
contribution of its use in punching shear design.

Vra, 1S the nominal punching shear capacity.

Vrac, 1S the concrete contribution to the punching
shear capacity. Calculated with the codes of
practice.

Vra = VRd,s + Vsy

Vsy, is the shearhead contribution to the punching
shear capacity.

n, is the number of shearheads per side.

L, l,,, is the length of the shearhead.
Vs = nx—* Vpy pa

w c,, the length of the column side.
Ve ra» 1S the plastic shear resistance from the
Eurocode 3.
A,, Is the shear area.
Voira = A Iy (V3 * Varo) fy, Is the yield strength.

Yuo- IS the partial factor for resistance of cross-
sections whatever the class is.
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 The ACI 318 provides accurate values for low reinforcement ratio but it is
not a reliable method when higher ratios are involved in the calculation.

 The modification of the parameter in the Eurocode provides a better
approximation to the experimental values and less conservative than the
one in the Euocode 2.

 The Model Code 2010 gives the best accuracy between the codes.

 The shearheads effectively increase punching shear resistance and it can
be estimated with the formula proposed.
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