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Figure 2-7 Positive Phase Shock Wave Parameters for a Spherical TNT
Expiosion In Free Alr at Sea Level
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Strengthening of Reinforced Concrete Bridge Columns
Against Blast Loading and Comparison of Different
Methods of Strengthening

* . .
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Abstract

The design of elements under blast load came to the attention of scientists after World War II.
Extensive research has been done in the last fifty years on the behavior of structures against
blast loads and their reaction. Due to the intensity and magnitude of blast loads, it is important to
carry out the most appropriate scheme in terms of economics and safety for a structure. If the
design is not done correctly and with the right criteria selected, it may impose exorbitant costs
on the execution of a structure. The type of blast in this research is blast in the open air and
unrestricted surface. A surface blast is a blast that occurs at a surface or at a very close distance
to the ground. In this research, different methods of strengthening the column of concrete
bridges under blast load will be investigated. The considered strengthening methods include
changing the arrangement of the rebars on the cross-sectional area, increasing the amount of
cross-sectional rebars, using FRP rebars and increasing or changing the geometric shape of the
column cross-sectional area; Then the most appropriate, economical and safest strengthening
scheme is selected and a suitable strengthening model for the above system is presented. The
structural models studied in this research are investigated at an identical blast level (1000 kg
TNT at 3 meters from the structure). The software used in analyzing the studied models is
SAP2000 software. The results showed that some strengthening methods, such as increasing the
amount of cross-sectional rebars, increase structural responses. Also, among the strengthening
methods selected in the research, replacing FRP rebars instead of regular rebars in the reinforced
concrete bridge columns is the most effective and the best method of strengthening these
structures against the blast loads.
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