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Abstract

The main goal of the present study is to elucidate the effect of
geometrical shape of reinforced concrete building on dynamic response of
the reinforced concrete frame which is exposed to blast load and evaluating
their behavior. Two types of reinforced concrete frames were studied, The
first one plain frame, while the second is three dimensions frame.

SAP2000 software was used for the analyze and design of the
frames, where the structural element of the concrete frame was simulated
as(Beam-Column) element depending on plasticity concept (Plastic Hinge)
to illustrate the behavior of structural elements during the analysis.

The study focused on evaluating the structural response after the
geometrical shape modification which involve retopology of span,
dimensions modification of structural element sections (Beam-Column) in
specific parts of the frame, and changing the design of structure due to
eliminating some parts from the upper storeys.

The distance between the center of mass and center of stiffness for
the frame was computed to illustrate the impact of both center location on
the frame dynamical response from calculating the damage index and the
residual plastic displacement at the end of analysis as well as the number and
status of the plastic hinges formation.

Furthermore, the study was included a comparison between the
stressed and unstressed concrete frames which are exposed to blast load and
its effect on damage index, ductility, status of the plastic hinges, and
structural element deformation.

Moreover, the structure response for the blast load for various
variables which include (lateral displacement, internal force for the
structural elements, number and status of generated plastic hinges in the
frame, damage index which depends on potential and hysteresis energies)
were evaluated in this research.



The results showed, the uniform distribution of the span and
column leads to developing the plastic hinges status and the damage index
according to ATC-40 and FEMA codes, comparing to other cases where the
spans are longer particularly close to blast loads which is considered as
unsymmetrical case of the frame. Increasing the surrounding column
stiffness which have symmetrical distribution, resulted in decreasing (the
maximum displacement (6%), residual plastic displacement at the top of the
frame (8%) , and damage index for the frame (4%). Modifying the
geometrical shape by removing some structural elements from the upper
storeys leads to decreasing frame stiffness (34%) and increasing the
maximum displacement (167% approximately), and more deformation was
occurred. Reducing the distance between the mass and stiffness center (17%)
resulted in decreasing the residual displacement (50%) at the end of analysis,
and (25%) of the damage index. Increasing the frame stiffness of the lower
frame storeys resulted in significant improving in frame behavior. Reducing
the compressive strength (50%) lead to increasing the frame displacement
and decreasing the frame ductility (50%), in addition to decreasing the frame
deformation (30%), according to damage index. The blast location and
intensity have significant impact on the frame response relating to damage
index and plastic deformation. The study results match the previous
researchers results which related to dynamic response and mode shape for
the dynamic analysis of the three dimensions frame.



University of Mosul
Engineering College
Civil Engineering Dept.

Effect of Geometrical Shape on the Dynamic Response of
Reinforced Concrete Frames Subjected to Blast Loading

A Thesis Submitted
By
Riyadh Muauaid Malallah Aziz Alaaraji

The Council of College of Engineering
University of Mosul As Partial Fulfillment of The

Requirements For The Degree of Master Science
In

Civil Engineering / structural Engineering

Supervised By
Assist.Prof

Dr. Sufyan Younis Ahmed Kashmola

2020 A. D. 1441 A. H.



