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Abstract 
The imperative of tall structure have been rapidly growing far and wide. However, one of the regular wonder which is delivered 

in earth covering that is shake. Length of seismic tremor within couple of minutes an enormous number of people lose their lives 

and structures in different parts of the world. Starting late structures are ending up being progressively thin and exposed to 

impact and along these lines hazardous in the midst of tremor, parallel unfaltering quality has reliably been a critical issue of 

structures especially in the reaches with high shake peril. Exactly when a tall building is subjected to parallel or torsional 

redirection under action of fluctuating sidelong loads, the consequent oscillatory advancement can incite a broad assortment of 

response in the building tenants from the smooth uneasiness to serious affliction. Hence flat robustness is genuine thought in the 

diagram of tall structures. In the present research we have used software ETABS as per Indian standards. The comparison has 

been carried out for 20-storey, 40-storey, 60-storey of (i) Bracing system (ii)Frame with shear band and outrigger trusses system 

(iii)Outtrigger system (iv)Diagrid systems and combinations in (v) Bracing and outtrigger system (vi)Out trigger and Diagrid 

system (vii) Diagrid and frame with shear band and outtrigger trusses (viii) Bare frame are studied here. The modelling are done 

to examine the effect of different cases along with different heights on seismic parameters like base shear, lateral displacement, 

lateral drifts. The study has been carried out for zone v. Static and dynamic methods are used to analyses the structural systems. 
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1. INTROUCTION 

This from mechanical headway development in basic system 

structures are getting to be taller and taller. Because of 

structures statures prompting the likelihood of more 

influence. So for structural designers this has purchased 

more difficulties to deal with working from both gravity 

loads furthermore sidelong loads. In investigation seismic 

zone element assumes a fundamental part in the seismic safe 

outline of structures since it relies on upon seismic force and 

another essential perspective in the configuration is soil sort. 

Structural systems are great in horizontal burden opposing 

systems. In structural systems, exchanges loads through 

which are associated with each other in an effective way 

associated basic parts. Each one now a day's tending to 

utilize tall steel structures as a result of effective, prudent, 

quality, steadiness, flexibility, simplicity of raising are 

significant motivation behind seismic configuration 

 

1.1 High Rise Building 

From the earliest starting point of the progress people are 

more focused on elevated structures and design sees if 

structures. The tall structures relies on upon people groups 

subsequent recognitions, so for this there is no accurate 

definition. 

 

As indicated by chamber of tall structures congress Toronto, 

Canada elevated structure is "a building whose stature 

makes diverse outline conditions and developments and use 

than those that exist in like manner structures of certain 

locale and period". However, from basic specialists 

perspective "a building stature is above 23m to 150m and it 

get influenced by horizontal powers". 

. 

 

2. MODEL DESCRIPTION 

• Type of structure 

• Plan dimension 

• Number of bays 

• Thickness of slab 

• Typical storey 

height 

• Grade of concrete 

• Grade of 

structural steel 

• Beam size 

• Column size 

• Bracing size 

• Storey 

• Floor finish 

• Wall load 

• Zone 

• Soil type 

Steel 

35 x35 m 

7 bays(each bay 5m) 

 

150 mm 

 

3m 

 

M 35 

 

Fe 345 

ISMB 500 

ISWB 450-2 

200 X 200 X25 mm 

20 , 40, 60 

1.5 KN/m
2
 

10 KN/m 

V 

ll 
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Different types of module shown in below: 

 

 
Fig-1  Bare frame model 

 

 
Fig-2  Bracing systems model 

 

 
Fig-.3  Outrigger system model 

 

 
Fig-4 Diagrid system model 

 

 
Fig-5  Outrigger  with shear band system model 

 

 
Fig-6  Bracing with Outrigger system 
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Fig-7  Outrigger with Diagrid system model 

 

 
Fig-8  Diagrid with Shear band system model 

 

Here are the mathematical models which are modelled with 

20, 40, 60 storey. 

Type 1- Bare frame 

Type 2- Bracing system 

Type 3-Outrigger system 

Type 4-Diagrid system 

Type 5- Outrigger system with shear band 

Combination 1- Bracing with Outrigger system 

Combination 2- Outrigger with Diagrid system 

Combination 3- Diagrid with Outrigger system with shear 

band 

 

 

 

 

 

 

 

 

3. RESULTS 

3.1 Lateral Displacement Results 

 
Fig. 9 Displacements values for 20 storey from static 

method 

 

Fig. 10 Displacements values for 20 storey from dynamic 

method 
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Fig. 11 Displacements values for 40 storey from static 

method 

 

Fig.12  Displacements values for 40 storey from dynamic 

method 

 

 
Fig.13  Displacements values for 60 storey from static 

method 

 
Fig.14 Displacements values for 60 storey from dynamic 

method 

 

 Lateral displacement values with storey  results 

concluded here: 

 Height increases gradually lateral displacements 

value also increases.20 storey result as 

datum(160mm),68% for 40,88.57% for 60 storey. 

 Dynamic values lesser than static values in all 

storey cases almost 12.5%,16.6%,28.57% in 

20,40,60 storey building. 

 The displacements values lesser in c1,c2,c3 types, 

it is almost 75%, 60%, 57% lesser value then the 

bare frame. 

 Diagrid with shear band combination system gives 

least lateral displacement results 

 

3.2 Storey Drifts Results 

 
Fig.15 Storey drifts values for 20 storey from static method 
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Fig.16  Storey drifts values for 20 dynamic  from dynamic 

method 

 

 
Fig.17 Storey drifts values for 40 storey  from static method 

 

 
Fig.18 Storey drifts values for 40 storey  from dynamic  

method 

 
Fig.19 Storey drifts values for 60 storey  from static method 

 

 
Fig.20 Storey drifts values for 60 storey  from dynamic 

method 

 

 Storey drift values with storey results concluded here: 

 Height increases gradually storey drift value also 

increases.20 storey result as datum(0.006),14% for 

40% for 60 storey. 

 The  storey drift values lesser in c1,c2,c3 types, it is 

almost 80%, 78%, 75.6% lesser value then the bare 

frame. 

 In all storey cases outrigger with shear band system 

given lesser value compared to others. 

 Wherever shear band is used in that floor suddenly 

drift values reduced (75%) except T1, T2,T4, T5 

and C3. 

 Outrigger and its combination systems gives less 

drift values. 
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3.3 Base Shear Values Results 

 
Fig.21 Base shear values for 20 storey 

 

 
Fig.22 Base shear values for 40 storey 

 
Fig.23 Base shear values for 60 storey 

 

 Base shear values with storey results concluded here: 
 In all static and dynamic method results for all 

types got almost same values here  height 

increases, values increases. 

 In this graph for T1, T2, T3, T5 and T6 values 

higher than T4, T7, T8 values. In all storey 

outrigger system got least values for base shear 

results. 

 Here concluded that outrigger system and its 

combination gives positive results for less base 

shear. 

 For T4 systems gives almost 85% lesser values 

than other systems. 

 

4. CONCLUSION 

 As per above results, the building tallness expands story 

drift furthermore lateral displacement steadily increases. 

 Diagrid with shear band combination system gives least 

lateral displacement results. 

 One of the most imperative conclusions that can be 

produced using above study that, which floor, outrigger 

combination utilized as a part of that floor, story drift 

values decreased. 

 The outtrigger with shear band structural system and its 

combinations  not just effective in controlling the lateral 

displacements likewise decreasing the story drifts. 

 Outrigger system and its combinations and C3 type 

story drift results are closer contrasted with different 

systems. 

 As per story drift graphs, values more in first floor than 

bit by bit diminishes aside from T4, T5, C2 ,C3 sort 

results. 

 Number of story builds base shear values likewise 

increments. 
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 Analyzing the base shear diagrams outrigger system 

comes about verging on diminished 85% contrasted 

with other system results. 

 After T4, C2 and C3 are having lesser base shear 

esteem. 
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