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ABSTRACT

The dapped-ends beams are widely used in buildings and other
constructions because they improve lateral stability and reduce the height of the
stories in the building. The analysis and design of dapped-end are important
consideration in a precast concrete structure. This thesis studies numerically
predicting the effect of various parameters on nonlinear behavior of reinforced
concrete dapped-ends beams using finite element method. A parametric
investigation is performed on an experimental specimen tested by previous
researchers to show the effect of numerous parameters on the strength and
behavior of reinforced concrete dapped-end beams. Reinforcement details and
steel arrangement, influence of concrete compressive strength, effect of inclined
load, effect of support settlement and effect of services openings on the strength
of dapped-ends beams are examples of such parameters. Checking the validity of
using building codes such as PCI design handbook and ACI code in analysis and

design of dapped-ends beams, 1s one of the objectives of this study.

In this study, four groups of reinforced concrete dapped-end beams
(DEBs) were used, which were experimentally tested by previous researcher for
analysis using the finite element method by ANSYS 2020 software, followed by
a parametric study on the first group (Group I) to investigate the effect of various

parameters previously mentioned.

The results show that the load-deflection curves of ANSYS model were
found to be in good agreement with that from the experimental data. This gave
confidence in the use of ANSYS in representing and analyzing the reinforced
concrete dapped-end beams. The most effected factor on the shear strength of

dapped-end beam is the main dapped-end (nib) reinforcement ( ) and their



development length beyond the reentrant corner. The failure load reduced by 25%

when insufficient development length of  is provided.

The strength of the dapped-ends beams is significantly affected by the
differential settlement of the supports. The shear strength increased by 16% and
deflection decreased by 46% as spring constant (k) increased from 100 to 10,000
N/mm. As spring constant decreased, the settlement of the node above the spring
increased. The shear strength of the dapped-ends beams increased as the concrete
compressive strength () increased. Increases in concrete compressive strength
of 100 % resulted in a 34 % increase in strength capacity, whereas increases in
concrete strength from 25 MPa to 90 MPa resulted in a 75 % increase in failure
load. The strength capacity of the dapped-ends beams decreases as inclination
angle of applied load decreases. When the inclination was dropped to 60°, the
failure load decreased by 20% and deflection decreased by 30%.

The highest effect of openings 1s when it was located within the first or last
third of the beam where the maximum shear regions are. The ultimate failure
loads decrease by 15% and 22% and the maximum deflection decreases by 43%
and 39% when the circular and square openings are used, respectively, near the

reentrant corner where the maximum shear regions are.

By comparing the failure load results between ANSY'S, PCI and STM, it
1s shown that the percentage of failure load from Experimental to ANSYS was
equal to 100.4% and for PCI was equal to 356%, and for STM was equal to 109%
for DEB-1. While for DEB-2, the comparison to ANSY'S the percentage of failure
load from Experimental to ANSYS was equal to 103%, and for STM was equal
t0 96.7%.
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