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Abstract - Tall building progression has been rapidly 
growing showing new challenges. As the height of the building 
extends, the solidness of the building lessens. The outrigger and 
belt trussed system is the one of the sidelong load contradicting 
systems that can give imperative buoy control to tall structures. 
Thusly, to improve the execution of the working under seismic 
stacking, this system can wind up being to a great degree 
convincing. Some building arrangements are bare frame model, 
braced frame, outriggers, diagrid, outrigger with shear band, 
base segregation and so on. Base disconnection (BI) is a method 
that has been utilized to shield the building structures from the 
harming impacts of seismic tremor. The establishment of 
isolator in structure at base level altogether expands the day 
and age of the structure, which implies it decreases the 
likelihood of reverberation of the structure offering ascend to 
better seismic execution of the building. The review is 
performed to look at the viability of base segregation over the 
settled based building. For lifted structures, particularly 
considering seismic dynamic zone or wind stack, this system can 
be picked as a legitimate structure. The objective of this paper 
is to contemplate, the execution of bare frame model, braced 
frame, outriggers, diagrid, outriggers with shear band and 
base-segregated structure in high-rise building subjected to 
seismic load and wind load. The building is a 40-storied, seven 
bays along X-direction and seven bays along Y- direction, steel 
frame. The floors are modeled as rigid deck section.     

Key Words: Bracing System, Displacement, Inter Story 
Drift, Time Period, Base Shear. 

1. INTRODUCTION  

In building plan, a structural configuration 
indicates an inflexible flat basic component used to 
enhance quality and imperviousness to upsetting. 
Bracings play a vital role in enhancing the horizontal 
firmness of the structure. An outrigger-supported 
building has less story float and will have 30 to 40 per 
cent less upsetting moment in the center when 
contrasted with a free cantilever. Diagrid controls the 
shear disfigurement of the structure. Base isolation 
separates the superstructure from foundation and 
lateral movements of building superstructure are 
reduced during seismic activities.  

This paper will highlight the advantages, difficulties 
and arrangements related with bare frame model, 
braced frame, outriggers, diagrid, outriggers with shear 
band and base segregation in tall structures. 
 

2. LITERATURE REVIEWS 

Tremblay et al. [2003] plays out a test ponder on the 
seismic execution of concentrically propped steel 
outlines with cold-framed rectangular tubular 
supporting framework. Investigation is performed on X 
propping and single slanting supporting framework. 
One of the stacking successions utilized is an uprooting 
history acquired from nonlinear dynamic investigation 
of normal supported steel outlines. Results were 
acquired for various cyclic stacking and were utilized 
to describe the hysteretic reaction, including vitality 
dissemination capacities of the edge. The bendable 
conduct of the supports under various seismic tremor 
ground stacking are examined and utilized for 
configuration applying the codal strategies. Rearranged 
models were gotten to anticipate plastic pivot 
breakdown and neighborhood clasping disappointment 
of propping as a flexibility breakdown mode. At last, 
inelastic twisting capacities are acquired before 
breakdown of moment opposing casing and supporting 
individuals.  

Ali and Moon [2007] examinations the improvement 
of tall building's basic frameworks and the mechanical 
main impetus behind tall building advancements. For 
the essential basic frameworks, another grouping – 
inside structures and – outside structures are 
displayed in this paper. While most illustrative 
auxiliary frameworks for tall structures are talked 
about, the accentuation in this survey paper is on 
present patterns, for example, diagrid structures and 
outrigger frameworks. Assistant damping frameworks 
controlling building movement are likewise examined. 
Further, current "out-of-the-container" engineering 
configuration patterns, for example, streamlined and 
turned structures, which straightforwardly or in a 
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roundabout way influence the auxiliary execution of 
tall structures, are likewise contemplated in this paper.  

Torunbalci N. et al. [2008] introduced the 
explanatory review on mid-story working by 
considering different seismic seclusion procedures. For 
a contextual investigation, a six storey building was 
broke down by utilizing three dimensional nonlinear 
time history examination. The examination was done 
on the premise of different seismic segregation and 
vitality dispersing options. Choices which included 
elastic heading, contact pendulum direction, extra 
disengaged story and thick dampers. 

Moon [2012] examined the ideal arrangements of 
today's broad auxiliary frameworks for tall structures. 
At the point when the parallel load opposing 
framework is arranged at the outskirts of the building, 
the effectiveness framework can be expanded; this is 
on account of the whole building profundity can be 
utilized to oppose horizontal burdens. Among various 
basic frameworks created for tall structures, the 
frameworks with diagonals are for the most part more 
effective. The frameworks that utilize propping are the 
diagrid, outrigger structure and braced tube. From this 
creator presume that the adequacy of a specific basic 
framework chosen for a tall building is essentially 
affected by its design. The significance of the reviews 
on ideal arrangement of tall building basic frameworks 
can't be overstated to spare our constrained assets and 
develop more workable constructed conditions. 

Jagadish J. S, Tejas D. Dosh [2013] In this paper, the 
G+15 stories steel building models is utilized with 
same arrangement and diverse propping frameworks, 
for example, Single-Diagonal, X supporting, Double X 
supporting, K propping, V propping is utilized for study 
reason. The investigation of steel structures and 
distinctive parameters are look by utilizing a business 
programming bundle STAAD.ProV8i. Bracings decrease 
the dislodging and for K and V-propping, the dislodging 
is higher than without supporting on account of non-
uniformity of the structure. The supported structures 
of the storey float either increments or decrements, 
when contrasted with unbraced working with a similar 
design for the diverse propping framework.  

Santosh H.P. et al. [2013] introduced the work on 
seismic investigation of low to medium ascent working 
for base disconnection. The lead elastic isolator was 
utilized as a secluding gadget. The examination was 
finished by utilizing STAAD Pro programming. The six 
storey building were investigated both by considering 

the base as settled base structure and after that by 
considering it as a base separated by methods for lead 
elastic course. The diagnostic outcomes acquired 
demonstrate the lessening in story speeding up and the 
story shear in the event of base secluded structure 
contrasted with non-segregated structure.  

Chandak N. R. [2013] was exhibited the work 
reelected to effect of base isolation on the response of 
reinforced concrete building. The six story building is 
dissected with elastic disengaging gadget and by giving 
grating pendulum detachment gadget at its base. The 
investigation was finished by utilizing reaction range 
examination. Outcomes demonstrate that there is 
decrease of base shear, storey float, storey shear, 
torque and addition in the storey uprooting.  

Nishith B. Panchal et al. [2014] connected plan 
strategy to an arrangement of diagrid structure which 
comprise of 24, 36, 48 and 60 stories. The diagrid 
structure is outlined with diagonals put at different 
uniform points and additionally steadily changing 
edges along the building stature keeping in mind the 
goal to decide the ideal uniform plot for each structure 
capability of diagrid with evolving edges. The 
examination of investigation of results regarding top 
story relocation, story float, day and age, point of 
diagrid and steel and solid utilization is exhibited by 
creator. Creator infers that the diagrid edge in the area 
gives more solidness to the structure and story float 
and story shear is especially lesser. This area of edge 
gives more financial structure as far as utilization of 
steel and cement.  

Dhawade S.M. [2014] displayed the relative review for 
seismic execution of base separated and settled based 
RC outline structure. The high thickness elastic isolator 
utilized as a detachment gadget. The work displayed by 
creator was done on (G+14) structures utilizing ETABS 
programming. A direct static investigation was done on 
the given structure. The similar review was exhibited 
hear between settled base and base confined structure. 
An outcome indicates lessening in the story float, shear, 
speeding up and augments in the story relocation.  

3. OBJECTIVES OF THE STUDY 

To concentrate on the seismic conduct of various basic 
arrangement of steel:  
 

 Type 1-Bare edge  
 Type 2-Bracing framework  
 Type 3-Outrigger framework  
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 Type 4-Diagrid framework  
 Type 5-Outrigger framework with shear band  
 Type 6- Bare model with base isolation system. 

( Lead Rubber Bearing) 

3.1 Material Properties  

The material considered for analysis RC is M-35 
grade concrete and Fe-500 grade reinforcing steel:  
Young’s Modulus - steel, Es = 2, 10,000 MPa 
Young’s Modulus - concrete, EC =27,386 MPa  
Characteristic strength of concrete, fck = 35 MPa   
Yield stress for steel, fy = 500 MPa   
Ultimate strain in bending, Ƹcu =0.0035 

3.2 Model Geometry  

The Building is a 40-storied, seven bays along 
X-direction and seven bays along Y- direction. Steel 
frame with properties as specified below. The floors 
are modeled as rigid deck section. The details of the 
model are given as follows:   
Number of stories = 40. 
Number of bays along X Dir. = 7 Bays, Y-Dir. = 7 Bays 
Storey height = 3.0 meters at Ground Floor, Remaining 
Floors. 
Bay width along X Dir. = 5 mt, Y Dir. = 5 mt. 

3.3 Plan View of Building:   

Fig -1: Plan View of Building 

TABLE -1: Specification of Models 

Member Specification 

Beam ISMB450 

Column ISWB500-2 

 
 

3.4 Building Elevation View:   
 

 

                  Fig -2: Elevation View 

4. DIFFERENT TYPES OF MODELS: 

Model-1 
 

 
Fig -3: Forty Storey 3D of Model –1 
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Model-2 

 
Fig -4: Forty Storey 3D of Model -2 

Model-3 

 
Fig -5: Forty Storey 3D of Model-3 

Model-4 

 
Fig -6: Forty Storey 3D of Model-4 

Model-5 

 
Fig -7: Forty Storey 3D of Model-5 

Model-6 

 
Fig -8: Forty Storey 3D of Model-6 

5. RESULTS 

 

Chart -1: Comparison of storey v/s displacement for 
40 storey different models in X direction 
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Chart -2: Comparison of storey v/s storey drifts for 
40 storey different models in X direction 

 

Chart -3: Comparison of mode numbers v/s time 
period for 40 storey different models 

 

Chart -4: Comparison of base shear v/s models of 40 
storeys 

 

Chart -5: Comparison of story v/s displacement for 
40 storey different models in X direction 

 

Chart -6: Comparison of storey v/s displacement of 
40 storey different models in X direction 

 

Chart -7: Comparison of storey v/s storey drifts for 
40 storey different models in X direction 

 

Chart -8: Comparison of mode numbers v/s time 
period for 40 storey different models 

 

Chart -9: Comparison of base shear v/s models of 40 
storeys 
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Chart -10: Comparison of story v/s displacement for 
40 storey different models in X direction 

6. CONCLUSIONS 

 The results show that the dynamic analysis is 
more practical and gives the low deformations 
compared to static analysis. 

 The inter storey drift values will increase as we 
move lower stories and after few levels it will 
have a change over due to stiffness and 
effective height of the building and continues.  

 The displacement plays an important role in 
the serviceability criteria as local analysis and 
lateral check as a global analysis. As the 
displacement of the diagrid structures reduces 
greater than about 59.5 % for the same loading 
and the same area of the building which is the 
characteristic feature.  

 Also the base isolated model possesses the 
higher displacement of the building by showing 
the better flexibility due to non- fixed base. 
Even though displacement is more, the value is 
allowable for the base isolated building. 

  The Time period is also a characteristic feature 
of a building, as the models with different 
configurations possess higher stiffness of 
17.7%, 3.4%, 69.86% and 37.1 % for models 2, 
3, 4 and 5 respectively.  

 As the model 4 Diagrid Structure becomes 
stiffer due to inclined columns the time period 
of the building reduces drastically. This makes 
the building more brittle and leads to 
breakdown chances in the case of earthquakes. 
Whereas the building with base-isolation has 

more time period and increased flexibility of 
15.4%. Thus base isolated models shows better 
performance during earthquakes. 

 The base shear value depends on the weight of 
the building. All the models possess same loads 
leads to same base shear. Whereas the diagrid 
structure shows less base shear due to its 
effective self structural configuration with 
reduction of 79% compared to regular model. 
And also base isolated model shows less base 
shear value due to its non-fixed base.   
 

 There is a reduction of 18 to 20% of 
displacement value for the response spectrum 
analysis to static analysis. 

 
  The zonal variation causes much more 

difference in the results than compared to 
other effects. By the study we can conclude that 
the zonal variation of displacement compared 
for zone 2 and zone 5 as listed below. 

o Displacement increases by 3.5 times 
for building in zone 5 than zone 2. 

o Time period value will not change, as it 
clearly specifies these values mainly 
concerned on the height and mass of 
the building rather than its height. 

o Base shear also increases drastically of 
about 3.5 times for building in zone 5. 

From the above work we can conclude that the diagrid 
and base isolated structure works better in the seismic 
prone areas than braced and outrigger system. And 
also due to drastic variation in base shear and 
displacement it is better to avoid high rise structures in 
zone 5, as it uneconomic to design a stable structure. 
 

REFERENCES 
 
[1] IS 1893-2002(Part-1), “Criteria for Earthquake 

resistant design of structures Part, General 
provisions and buildings”, Bureau of Indian 
Standards, New Delhi 110002. 

[2] IS: 456-2000,“Code of Practice for Plain and 
Reinforced Concrete”, Bureau of Indian Standards, 
New Delhi, India. 

[3] Tremblay, R.; et al., Performance of steel structures 
during the 1994 Northridge earthquake, Canadian 
Journal of Civil Engineering, 22, 2, Apr. 1995, pages 
338-360. 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 04 Issue: 08 | Aug -2017                     www.irjet.net                                                                 p-ISSN: 2395-0072 

 

© 2017, IRJET      |      Impact Factor value: 5.181      |      ISO 9001:2008 Certified Journal       |     Page 1049 
 

[4] Jagadish J. S, Tejas D. Doshi “A Study On Bracing 
Systems on High Rise Steel Structures” [2013]. 

[5] Hendramawat A Safarizki , S.A. Kristiawan, and A. 
Basuki “Evaluation of the Use of Steel Bracing to 
Improve Seismic Performance of Reinforced 
Concrete Building” [2013]. 

[6] Phu-Cuong Nguyen, Seung-Eock Kim “Distributed 
plasticity approach for time-history analysis of 
steel frames including nonlinear connections” 
[2014]. 

[7] Phu-Cuong Nguyen, NgocTinhNghiemDoan, 
CuongNgo-Huu, Seung-EockKim “Non-linear 
inelastic response history analysis of steel frame 
structures using plastic zone method” [2014]. 

[8] D.P. Mc Crum, B.M. Broderick “Seismic assessment 
of a steel braced plan mass symmetric/asymmetric 
building structure” [2014]. 

[9] Ali Imanpour, A.M.ASCE, Robert Tremblay, Ali 
Davaran, Christopher Stoakes and Larry A. 
Fahnestock, P.E., M “Seismic Performance 
Assessment of Steel Concentrically Braced Frames 
Designed in Accordance with the 2010 AISC 
Seismic Provisions” [2016]. 

[10] F. Ferrario, F. Iori, R. Pucinotti, R. Zandonini 
“Seismic performance assessment of concentrically 
braced steel frame buildings with high strength 
tubular steel columns” [2016]. 

[11] Giovanni Maria Montuori, Elena Mele, Giuseppe 
Brandonisio, Antonello De Luca, “Geometrical 
patterns for diagrid buildings: Exploring 
alternative design strategies from the structural 
point of view” Engineering Structures vol. 71, pp. 
112–127, 2014. 

[12] Jinkoo Kim and Young-Ho Lee “Seismic 
performance evaluation of diagrid system 
buildings” Struct. Design Tall Spec. Build, 2010. 

[13] Nishith B. Panchal and Vinubhai R. Patel “Diagrid 
structural system: strategies to reduce lateral 
forces on high rise buildings” International Journal 
of Research in Engineering and Technology Vol:3 
Issue:4, 2014. 

[14] Ali M. and Moon K.S.” Structural Developments in 
Tall Buildings: Current Trends and Future 
Prospects” Architectural Science Review Vol. 50.3, 
pp.205-223, 2007. 

[15] Moon K.S. “Optimal structural configurations for 
tall buildings”20th Analysis and Computation 

Specialty Conference, march 29-31: pp. 300-309, 
2012. 

ACKNOWLEDGEMENT 

I am extremely happy to place my sincere 
gratitude to my guide Mr. ARUNKUMAR H.R, Assistant 
Professor, for his invaluable discussions, suggestions 
and guidance.  

I would also like to thank Mr. M. S. NAGARAJA 
GUPTA, Professor and Head of the Department Of Civil 
Engineering, East West Institute of Technology, 
Bengaluru for his valuable support and advice. 

 I wish to express my sincere gratitude to Dr. K. 
CHANNAKESHAVALU, Principal, East West Institute of 
Technology, Bengaluru for having provided the 
necessary infrastructure facilities and encouragement.  

Finally, I would like to extend my sincere 
thanks to all of them who have helped me directly and 
indirectly in this study to make it successful. 

 
BIOGRAPHIES  

 

R HARSHAVARDHAN is 
M.Tech student studying in 
Department of civil engineering 
at East West Institute of 
Technology, Bengaluru.  

 
   

Mr. Arunkumar H R is working 
as an Assistant Professor in 
Department of Civil engineering 
at East West Institute of 
Technology, Bengaluru.  
 

 

 

 

 

 

 

 


