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								    				    TYPES & EFFECT OF IRREGULARITIES I RREGULARITIES IN THE STRUCTURE  INTRODUCTION:



Earthquake resistant design of reinforced concrete buildings is a continuing area of research since the earthquake engineering has started not only in India but in other developed countries also. The buildings still damage due to some one or the other reason during earthquakes. The  building configuration has been described as regular or irregular in term of size and shape of the  building, arrangement of structural elements and mass. Regular building configuration are almost symmetrical (in plan and elevation about the a!is and have uniform distribution of lateral force" resisting structure such that, it provides a continuous load path for both gravity and lateral loads. # building that lacks of symmetry and has discontinuity in geometry, mass, or load resisting element element is called irregular irregular.. These irregulari irregularities ties may cause interruption interruption of force flo$ and stress stress concentrations. #symmetrical arrangements of mass and stiffness of elements may cause a large torsional force $here the center of mass does not coincide $ith the center of rigidity. The The sect sectio ion n % of I& ')* ')* (+art (+art ' ' --- / '0'0 enlists the irregularity in building configuration system. These irregularities are categorized in t$o types1 (i



(ii (ii



2ertical rtical irre irregula gularit rities ies referr referring ing to sudd sudden en change change of stre strengt ngth, h, stif stiffne fness, ss, geometry geometry and mass results in irregular distribution of forces and3or deformation over the height of   building. 4orizo 4orizonta ntall irreg irregula ularit rities ies $hic $hich h refer refer to asym asymmet metri rical cal plan plan shapes shapes (e.g. (e.g. 5", 5", T" T", 6", 7" 7" or discontinuities in the horizontal resisting elements (diaphragms such as cut"outs, large large opening openings, s, re"entr re"entrant ant corner corner and other other abrupt abrupt changes changes result resulting ing in torsio torsion, n, diaphragm deformation and stress concentration.



There are numerous e!amples enlisted in damage report of past earthquake in $hich the causes of failure of multistoried reinforced concrete building in irregularities in configuration. This  paper describes the types of irregularities and possible causes of damage $ith some recommendation. VERTICAL IRREGULARITIES



Vertical Discontinuities in Loa Pat!" 8ne of the ma9or contributors to structural damage in structure during strong earthquake is that discontinuities in the load path or load transfer. The structure should contain a continuous load  path for transfer of the seismic force, $hich develops due to accelerations of individual elements, to the ground. ground. 7ailure 7ailure to provide provide adequate adequate strength and toughness toughness of individual individual elements elements in the system, or failure to tie individual elements together can result in distress or complete collapse of  the system. Therefore, Therefore, all the structural structural and non"structu non"structural ral elements must be adequately adequately tied to structural system. The load path must be complete and sufficiently strong. The general load path is as follo$s earthquake forces, $hich originate in all the elements of the  building are delivered through structural connections to horizontal diaphragms. The diaphragms distribute these forces to vertical resisting components such as columns, shear $alls, frames and



 other vertical elements in the structural system $hich transfer the forces into the foundation. The diaphragms must have adequate stiffness to transmitting these forces. The failure due to discontinuity of vertical elements of lateral load resisting system has been among the most notable and spectacular. 8ne common e!ample of this type of discontinuity occurs in :hu9 earthquake in $hich, infill $alls that are present in upper floors are discontinued in the lo$er floor (floating column concept. #nother e!ample of discontinuous shear $all is the 8live 2ie$ 4ospital, $hich nearly collapsed due to e!cessive deformation in the first t$o stories during the ')%- &an 7ernando earthquake.  Irre#ularit$ in Stren#t! an Sti%%ness" # ;$eak< storey is defined as one in $hich the storey=s lateral strength is less than  percent of  that in the storey above. The storey=s lateral strength is total strength of all seismic resisting element sharing the storey shear for the direction under consideration i.e. the shear capacity of  the column. The deficiency that usually makes a storey $eak is inadequate strength of the frame columns. # ;soft storey is one in $hich the lateral stiffness is less than %> of that in the storey immediately above, or less than > of combined stiffness of the three stories above
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