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Abstract- While analyzing high rise structure in Conventional 

method the gravity loads are applied after modeling the whole 

structure. In actual practice the complete frames are 

constructed at various stages and the stability of frames varies 

accordingly. The applied load assumed in Conventional 

method will be unsuitable as per the actual construction 

practice. The frame should be analyzed at every construction 

stage considering the effect of variation of loads at each stage. 

This methodology is known as construction sequential 

analysis. In this project the realistic structure of G+11 and 

G+14  in seismic zone IV as per IS 1893:2016 (Part 1) 

considered to study the effect of construction sequence. Tall 

building of three different heights has been considered for 

comparative study and effect on columns and beams has been 

studied based on different structural parameters. Based on 

study the necessity of the construction sequence analysis for 

tall building has been understood. 
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I. INTRODUCTION 

 

 Generally civil engineers, structural engineers, 

researcher and decision makers have determined the behavior 

of structures using conventional methods. The multi-storey 

building frames have been analyzed in a single step as a 

complete frame with all the loads acting on the building frame 

at a given instant when the construction of the whole frame is 

completed. In actual, the dead load due to each structural 

components and finishing items are imposed in separate stages 

as the structures are constructed storey by storey. The 

performance of a structure with the various loads applied in a 

single step differs significantly from that when the loads are 

applied in stages. Hence, in order to simulate the actual 

condition during the construction of the frame, construction 

sequence analysis is used. 

 

In this project the three different models are taken by 

keeping all the parameters same for three models i.e. G+11 

and G+14 to check the variation in the result of conventional 

and sequential analysis which gives the actual behavior of 

structural members. 

A. CONSTRUCTION SEQUENTIAL ANALYSIS 

CONCEPT 

 

The performance of a structure with the various loads 

applied in a single step differs significantly from that when the 

loads are applied in stages.  Hence, in order to simulate the 

actual condition during the construction of the frame, the 

frame should be analyzed at every construction stage taking 

into account variation of loads.  The phenomenon known as 

Sequential Construction Analysis is used to analyze the 

structure at each storey. Sequential construction analysis is a 

nonlinear static analysis which takes into account the concept 

of incremental loading. Sequential construction is also 

important on analysis of high rise buildings where creep and 

shrinkage must be considered. 

 

II. EASE OF USE 

 

The Comparison of responsive member forces 

between conventional and sequential construction method of 

analysis by using dynamic analysis. Which will gives an idea 

about the design parameters of structural elements. 

 

III. METHODOLOGY 

 

1. Selection of specifications of structures. 

2. Modeling of the selected structure by using finite 

element software 

3. Applying response spectrum analysis on selected 

building models  

4. Applying sequential construction analysis and 

analysis of results. 

5. Compare the results of conventional and sequential 

analysis. 

 

1. Selection of specifications of structures. 
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2. Modeling of the selected structure by using finite element 

software 

 

 
Fig.1 plan for G+11,G+14 and G+17 

 

 
Fig. Elevation of G+ 11 model 

 

3. Applying response spectrum analysis on selected building 

models. 

 

Response Spectrum Analysis:-  

 

This approach permits the multiple modes of response 

of a building to be taken into account. This is required in many 

building codes for all except for very simple or very complex 

structures. The structural response can be defined as a 

combination of many modes. Computer analysis can be used 

to determine these modes for a structure. For each mode, a 

response is obtained from the design spectrum, corresponding 

to the modal frequency and the modal mass, and then they are 

combined to estimate the total response for the structure. In 

this the magnitude o forces in all directions is calculated and 

then effects on the building is observed. 

 

4. Applying sequential construction analysis and analysis of 

results. 

 

A. Define grid line 

B. Define material properties. 

C. Define section properties. 

D. Assign section properties to grids. 

E. Assign gravity loads. 

F. Define response spectrum function. 

G. Define mass source 

H. Define modal cases. 

I. Define load pattern. 

J. Define load cases. 

K. Define auto construction sequence. 

L. Analyze and study the results. 
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5. Compare the results of conventional and sequential 

analysis. 

 

Table 2: Difference between Conventional and Sequential 

Analysis of BM (G+11) 

 
 

 
Graph 1: Difference between Conventional and sequential 

analysis of BM (G+11) 

 

Observations 

 

From above graph of Responsive member forces for bending 

moment following points are observed. 

 

1. The maximum percentage  reduction of bending 

moment from above table is 49.11 % at storey 11 

2. The bending moment for conventional analysis 

shows increasing values except first storey (storey 1) 

and second last storey (storey 11) 

3. Table shows bending moment for sequential analysis 

are in increasing order up to 6 storey’s after it will  

get reduces i.e. it shows the summit curve like shape.  

 

Table 3: Difference between Conventional and Sequential 

Analysis of SF (G+11) 

 
 

 
Graph 2: Difference between Conventional and sequential 

analysis of SF (G+11) 

 

Observation 

 

From above graph of Responsive member forces for Shear 

force following points are observed 

 

1. The maximum percentage reduction of Shear force 

from above table is 41.04 % at storey 11. 

2. Table shows shear force for sequential analysis are in 

increasing order up to 6 storey after it will reduces up 

to 12 storey  i.e it shows the summit cure like shape 
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Table 4: Difference between Conventional and sequential 

analysis of displacement (G+11) 

 
 

 
Graph 3: Difference between Conventional and sequential 

analysis of displacement (G+11) 

 

Observations 

 

From above graph of Responsive member forces for 

Displacement following points are observed. 

 

1. The maximum percentage reduction of deflection 

from above table is 89.86 % at storey 12. 

2. The value of displacement for conventional analysis 

shows increasing values. 

3. Table shows displacement for sequential analysis is 

in increasing order up to 6 storeys’s after it reduces. 

i.e. it shows the summit cure like shape. 

 

 

 

 

 

 

 

 

Table 5: Difference between Conventional and sequential 

analysis of BM (G+14) 

 
 

 
Graph 4: Difference between Conventional and sequential 

analysis of BM (G+14) 

 

Observations 

 

From above graph of Responsive member forces for bending 

moment following points are observed. 

 

1. The maximum percentage reduction of bending 

moment from above table is 55.75 % at storey 14. 

2. The bending moment for conventional analysis 

shows increasing values except storey 15. 

3. Table shows bending moment for sequential analysis 

are in increasing order up to 8 storeys’s after it will 

reduces. i.e. it shows the summit cure like shape. 
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Table 6: Difference between Conventional and Sequential 

analysis of SF (G+14) 

 
 

 
Graph 5: Difference between Conventional and sequential 

analysis of SF (G+14) 

 

Observations 

 

From above graph of Responsive member forces for Shear 

force following points are observed 

 

1. The maximum percentage reduction of Shear force 

from above table is 43.81 % storey 14. 

2. In conventional analysis the values shows in 

increasing order up to storey 14. 

3. Table shows shear force for sequential analysis are in 

increasing order up to 8 storey after it reduces up to 

storey 15. it shows the summit curve like shape. 

 

Table 7: Difference between Conventional and sequential 

analysis of Displacement (G+14) 

 
 

 
Graph 6: Difference between Conventional and sequential 

analysis of Displacement (G+14) 

 

Observations 

 

From above graph of Responsive member forces for 

Deflection following points are observed. 

1. The maximum percentage reduction of deflection 

from above table is 91.82 % at storey 15 

2. The value of deflection for conventional analysis 

shows increasing values. 

3. Table shows deflection for sequential analysis is in 

increasing order up to 8 storey’s after it reduces to 

storey 15. ( it shows the summit curve like shape) 
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IV. CONCLUSION 

 

The structure has been studied for the parameters 

bending moment, shear force and displacement and it is 

observations are as follows. 

 

1. The maximum percentage reduction in Bending moment, 

Shear force and displacement in sequential analysis as 

compare to conventional analysis as follows. 

 
2. The values of sequential analysis are lesser than that of 

conventional one. 

3. It can be concluded that more realistic design approach 

obtained by using sequential analysis. 
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