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ABSTRACT
It is well known concept that RC structures are constructed step by step, however in practice, engineers while analyzing
and designing structures neglect the effects of construction sequence and the loads are assumed to be applied
simultaneously. In this paper the effect of construction sequence over the axial forces of column has been outlined. The
effect of applying dead load sequentially is an important factor and should be considered while analyzing multistoreyed
frame structure. One of the ways to include the effect of sequential method properly is by carrying the analysis through
step-by-step procedures. It is observed that the effect of construction sequence increase with the increase in storeys.
Therefore, the effect of construction sequence cannot be neglected and a precise analysis should be conducted.
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INTRODUCTION
High rise structure is a rapidly increasing trend in civil engineering all over the world. Steel structures are
generally adopted for high rise structures due to their ductility and strength. However, in India steel structures
are avoided due to their difficulty in availability and cost, RC high rise structures are therefore adopted. Over
the years, multistoreyed structures have been analyzed as single step as a complete frame with all loads acting
on a given instant. However, in practice the loads are applied one after another after suitable time intervals as
the construction process is carried out step-by-step. In such case the time dependent effects like creep and
shrinkage induce additional forces; such forces are generally neglected in linear analysis.

Construction sequence analysis also known as stages construction analysis is a nonlinear static analysis which
considers the step-by-step loading of a structure. Loads of the structure is applied as the frame proceeds. This
method is more accurate and practical as it considers the loads at their actual time of application. The order in
which the structural members are casted, whether casted monolithically are also important. Hence
construction sequence analysis should be carried out for precise analysis of structure. In this paper efforts have
been made to analyze multistorey buildings of various heights with and without consideration of construction
sequence.

CONFIGURATION OF THE STRUCTURE
For this study five buildings with identical plan but with different vertical configurations i.e., G+10, G+20,
G+30, G+40 and G+50 are considered. The plan dimensions of the building are 30 m x 12 m. Figure 1 shows
the typical plan of building and figure 2 shows elevation of building. Other structural details are given in table
1. The structures were modeled in ETABS 16. Each model includes a 1.5 m plinth height. For each structure
two models were developed separately, one considering construction sequence and other neglecting the effect.
Construction sequence is considered for dead load only. After conventional analysis sequential analysis is
done.
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Fig 1: Plan of Structure

Fig 2: Elevation of Structure
Table 1: Structural properties

Grade of Concrete M30

Grade of Steel HYSD 500

Beam dimensions 300x600

Column dimensions 600x600

Storey height 3m

Plinth height 1.5m

OBSERVATIONS
The ratio of internal action for column has been obtained for five building models. The variations of axial
forces for all structures based on ‘Ratio α’ have been plotted. Value 0 at x-axis represents the axial load at
plinth level 1 at ground level and further as the storeys increases. Analysis has been carried out by using
ETABS for five models i.e., G+10, G+20, G+30, G+40 and G+50. Effect of axial forces in column have been
studied for the models and plotted in form of graphs below.α = ℎ
a) Effect of number of storey on ratio α
The effect of height for different columns were observed and plotted, the columns were selected based on
their positions.
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Fig 3: Effect on Ratio α
It can be observed that the variation in column increases with increase in height on structure. The effect is less
on the lower storeys and the effect increases as the height is increased. The behavior of variation for columns
is similar but changes as the height vary.

b) Effect of position of columns on ratio α
The effect of position of columns for every structure were observed and graphs were plotted as follows,
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Fig 4: Effect of Column Positions on Ratio α
From the graphs it can be observed that the variation of ratio α varies with the change in location of the
column. The external columns possess more axial load when analyzed without considering sequential
construction and hence the ratio is less than 1. The columns located internally possess more axial load when
analyzed sequentially and therefore the ratio obtained is more than 1.

CONCLUSION
The effect of sequential construction should be adopted for structures with considerable heights. The variation
is less in bottom storeys but is more in top storeys. The effect of variation is constant with respect to the
height of structure. Sequential method should be adopted mainly for columns located in the interior part of
structure. The position of column determines the effect of variation; the columns located near the center are
more affected which goes on decreasing as the location of column moves away from center.
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