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Abstract :  While analyzing a multi-Storied RCC frame buildings, conventionally all the probable loads are applied after
modeling the entire building frame. But in practices of RCC frame structures it is constructed in various stages. According to the
stability of RCC frame varies at each construction stage. Even during RCC construction freshly placed concrete floor is supported
on previously casted floor by formwork. Thus, the loads assumed in traditional analysis will vary in transient situation.
Obviously, results obtained by the conventional analysis will be unsuitable. Therefore, the frame should be analysis at every
construction stage taking into consideration variation in loads. The phenomenon known as Construction Stage Analysis considers
these uncertainties precisely. Construction stage analysis revealed more criticality of the structural component during construction
stage due to additional forces, which must be considered during designing and analysis phase of the high rise building. The aim of
this study is to carry out seismic analysis of grid slab structure considering construction stage by using ETABS.

IndexTerms — Construction Stage Analysis, Response Spectrum Analysis, Grid Slab, Seismic Parameters.

. INTRODUCTION

A structure is most vulnerable to failure while it is under construction. Structural failures comprising components, assemblies or
partially completed structures frequently happen during the progression of construction. A collapse during construction may not
essentially point toward a construction error. It may be the effect of an error made during design. A failure for the period of
construction is all the time economically disagreeable, and in the some case may consequence injury or death. Efforts to reduce the
possible essential failure during the construction phase will decrease the threat of harm, and of unexpected costs and delays.
Possibly the most impressive structural failures during construction are those resulting from the lack of stability. The designer
considers structure as a completed unit, with all elements interrelating to resist the loads. Stability of the finalized building be
governed by the existence of all structural members, including floors. It is observed that the configuration of the incomplete
structure is continually altering, and firmness often relies on temporary bracing.

Construction stage analysis is enormously important in evaluating the stability of incomplete structures. Another recurring
cause of structural failures during construction is excessive construction loading. Often the loads applied to structural members
while construction is taking place, are in excess of service loads anticipated by the designer.

This is due to fresh floors are supported by previously cast floors by the false work system. Analysis of the stability
requirements for these asymmetrical, incomplete, and constantly moving assemblies presents a exciting problem to the most
capable structural engineers. The Construction Stage Analysis that reflects the fact of the sequential application of construction
loads during level by level construction of multi-storey buildings can provide more reliable results and hence the method should be
adopted in usual practice.

Il. MODELLING OF RC BUILDING

Three building is modeled as G+5 Reinforced Concrete building using ETABSs. The building considered is having plan area of
36m x 36m. The floor to floor height is taken as 4m. The dimension of rib is 200mm x 700mm. The column have a dimension of
900mm x 900mm for G+5 storey building. The thickness of roof and floor slab is 100mm and that of stem is 200mm. The columns
is assumed to be fix. The grade of concrete used is M30 and grade of steel used is Fe 500. Two seismic zone are considered i.e,
Zone IV and Zone V. The importance factor considered is 1 with the soft, medium and hard type of soil. Typical strorey imposed
load is 4 kn/m?, typical storey floor finish is 1 kn/m?, roof imposed load is 1.5 kn/m?, roof floor finish is 1 kn/m?. The typical plan
of the structure is shown in Figure 1.
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Fig.1 G+5 Storey Building Plan

I1l. ANALYSIS RESULT

The results are derived by the analysis of model in ETABs for Response spectrum analysis and construction stage analysis for
G+5 storey structure for soft, medium and hard soil type and for seismic zone IV and V.
Moment and Reaction are shown below for G+5 for different soil type and for different seismic zone.
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IVV. CONCLUSION

Maximum Support reaction for corner column C1, edge column C2, and interior column C6 the value of the reaction in
all three dimension found to be considerably more in case of construction stage analysis than the response spectrum
analysis.

Maximum moment of structure analysed for corner column C1, edge column C2, and interior column C6 the value of the
moment with construction stage analysis is found to be more in case of moment in x direction than the dynamic analysis.
Construction stage analysis shows more criticality of the structural component during construction stage due to
additional forces, which must be considered during designing and analysis phase of the high rise structure.

The effect of construction stage analysis is significant over the response analysis for designing columns.

Edge columns experiences more axial force as compared to exterior columns, hence it should be designed for actual load
considering CSA.

Construction stage analysis gives the more actual analytical result.

Construction stage analysis is proved critical even if earthquake forces during the construction are not considered.
Hence, Construction stage analysis considering earthquake forces will provide more reliable results and recommended in
usual practice

REFERENCES

[1] Abdul, Rahman. (2014). “Study And Comparison Of Construction Sequence Analysis With Regular Analysis By
Using Etabs”, International Journal of Research Sciences and Advanced Engineering, Volume 2 , Issue 8.

[2] Ankur, Dubey.,&DrSudhir, S, Bhadauria. (2017). “Comparative analysis of a 50 Storey RCC Frame with shear wall
for conventional loading and construction sequence loading”,International Research Journal of Engineering and
Technology, Volume 4, Issue 5.

[3] B, Sri, Harsha.,&J, Vikranth. (2014). “Study And Comparison Of Contruction Sequence Analysis With Regular
Analysis By Using Etabs”, International Journal of Research Sciences and Advanced Engineering, Volume 2 ,
Issue 8.

[4] Ch, Rajkumar.,&Dr, D, Venkateswarlu. (2017). “Analysis and Design of Multistory Building with Grid Slab Using
ETABS”, International Journal Of Professional Engineering Studies 5.

[5] Geethu, Girija, Das.,&Dr.Praseeda, K, 1. (2016). “Comparison of Conventional and Construction Stage Analysis of a
RCC Building”, International Journal of Science Technology & Engineering, Volume 3, Issue 3.

[6] K, M, Pathan., Sayyad, Wajed, Ali., Hanzala, T, Khan,M S, Mirza., Mohd, Waseem.,&Shaikh Zubair. (2014).
“Construction Stage Analysis of RCC Frames”, International Journal of Engineering & Technology Research,
Volume 2, Issue 3.

[71 M, Lokanath, Reddy.,&A, Uday, Kumar. (2015). “Construction Sequential Analysis and Design of Rc High Rise
Buildings by Etabs”, International Journal of Research (IJR), 2, Issue 12.

[8] Mr. Tejas B I, Mr. Raghu M E(2018) “A Study on the Behavior of Grid Slab Subjected to Seismic Loading”,
International Research Journal of Engineering and Technology (IRJET) Volume: 05 Issue: 08.

[9] Murat, Giinaydin.,&Siileyman, Adanur. (2012). “Construction stage analysis of fatih sultan mehmet suspension
bridge”, Structural Engineering and Mechanics, Vol 42.

[10]Navjot, Kaur, Bhatia.,& Tushar, Golait. (2016). “Studying the Response of Flat Slabs & Grid Slabs Systems in
Conventional RCC Buildings”, International Journal of Trend in Research and Development, VVolume 3.

[11] O, Esmaili.,&S, Epackachi. (2007). “Evaluation Of The Construction Sequence Loading Effects Accompanied With
Time Dependency Of Concrete On Seismic Performance Of High-Rise Buildings With Different Structural Systems”,
Ninth Canadian Conference on Earthquake Engineering Ottawa, Ontario, Canada.

[12]Pradeep D, Chethan V R and Ashwini B T. (2017) “seismic analysis of multi-storey building with floating columns
using etabs” International Journal of Scientific Development and Research (IJSDR) Volume: 02 Issue: 09

[13] Prof. Dr. S. A. Halkude, S. V. Mahamuni(2014 ) “Comparison of Various Methods of Analysis of Grid Floor Frame”,
International Journal of Engineering Science Invention VVolume: 03 Issue: 02.

JETIR1907156 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 128



http://www.jetir.org/

© 2019 JETIR June 2019, Volume 6, Issue 6 www.jetir.org (ISSN-2349-5162)

[14] Salman, I, Khan.&Ashok, R, Mundhada. (2015). “Comparative Study of Seismic Performance of Multistoried RCC
Buildings with Flat Slab and Grid Slab: A Review” international journal of structural and civil engineering research,
Volume 4.

[15] Shrikar, S, Nayak.,&Ratnesh, Kumar. (2014). “Effect Of Staged Construction Analysis On Seismic Design And
Performance Of Rc Buildings”

[16] Tabassum, G, Shirhatti.,& Dr.S, B, Vanakudre. (2015). “The Effects Of P-Delta And Construction Sequential
Analysis Of Rcc And Steel Building With Respect To Linear Static Analysis”, International Research Journal of
Engineering and Technology, Volume 2, Issue 4.

[17] Taechun, Ha,&Sungho, Lee. (2013). “Advanced Construction Stage Analysis of High-rise Building Considering Creep
and Shrinkage of Concrete”, Advances in Structural Engineering And Mechanics(ASEM13).

[18]V, Subba, Rao.,&K, Manoj. (2015). “Study and Comparison of Sequence Analysis with Conventional Lumped
Analysis Using ETABS”, International Journal & Magazine of Engineering, Technology, Management and Research,
Volume 2, Issue 9.

[19] Viji, R, Kumar.,&Binol, Varghese. (2017). “Effect Of Construction Sequence Analysis Along With Pdelta And
Material Non Linearity On Floating Column Structure”,International Research Journal of Engineering and
Technology, Volume 4, Issue 5.

[20] Vignesh Kini K,, &Rajeeva S. V.(2017) “Comparison Of Response Spectrum Analysis And Construction Sequence
Analysis Of Rc And Steelconcrete Composite Multi-storey Building With Floating Columns” IJRET: International
Journal of Research in Engineering and Technology volume: 06 issue: 05.

[21] Yousuf, Dinar., Munshi, Md, Rasel., Muhammad, Junaid, Absar, Chowdhury.,&Md, Abu Ashraf. “Chronological
Construction Sequence Effects on Reinforced Concrete and Steel Buildings”, The International Journal Of
Engineering And Science (1JES), Volume 3, Issue 1

JETIR1907156 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 129


http://www.jetir.org/

