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ABSTRACT: Civil engineering structures are 

integral part of a modern society. With quick 

populace development and dynamic monetary 

advancements, the interest for private, blended 

utilizes and business building has been expanding 

altogether all around the globe. Because of the 

continuous event of quake and extreme increment 

in tallness of structures in this period, there is a 

noteworthy need of seismic investigation of tall 

structures by utilizing a productive and 

compelling sidelong load opposing framework.  

Exactly when a tall building is subjected to 

parallel redirections under the action of seismic 

weights, the ensuing oscillatory improvement can 

affect a broad assortment of responses in the 

building’s occupants from delicate pain to fold of 

building. Shudders make outrageous damage 

human life and property. Propping is an 

exceptionally proficient strategy for opposing 

horizontal powers in a surrounded structure. 

Supported edges extend their imperviousness to 

horizontal powers by the propping activity of 

slanted individuals. The props animate powers in 

the related shafts and sections with the goal that 

all work as one like a truss.  

In the present investigation a general formed 

tall RC building model is created and broke down 

utilizing ETABS. For this investigation, a twenty-

five story building is thought to be arranged at 

seismic zone V according to the seismic zone 

guide of India. Seismic burdens are connected 

according to IS 1893:2002 along the diverse 

floors of building. Static and Dynamic strategies 

for Seismic Analysis, for example, Seismic Co-

productive technique, Response Spectrum  

 

 

 

Method and Linear Time History Method are 

performed to research the basic reactions like 

parallel relocations, Base Shear, most extreme 

Story Drift. For Time History Method, Time 

History work (accelerogram) of Bhuj seismic 

tremor has been considered. The same RC 

building model is dissected for "X" propping and 

contrasted and the auxiliary reactions of 

Unbraced model. Completely propped design is 

utilized as a part of the present examination. The 

present investigation goes for finding the impact 

of propping framework on the basic reactions of 

tall structures contrasted with the same unbraced 

model. The rate diminishment in story removal is 

discovered. It is discovered that the X propping 

fundamentally adds to the auxiliary solidness and 

lessens the story float and in addition the story 

relocations of the building. 

INTRODUCTION: The Earth underneath our 

feet for the most part feels strong and firm. 

However a million times every year (a normal of 

once at regular intervals) some place far and wide 

the ground shakes and influences. We call this a 

seismic tremor. A quake might be characterized 

as a wave-like movement produced by powers in 

steady turmoil under the surface layer of the 

earth, going through the earth‟s covering. It is 

additionally characterized as the vibration of the 

earth‟s surface because of a arrival of vitality in 

the earth‟s covering. This arrival of vitality can 

be caused by sudden separations of sections of 

the outside layer, volcanic ejections, or even 

blasts made by people. Disengagements of 

outside layer sections, in any case, prompt the 

most ruinous seismic tremors. During the time 

spent disengagement, vibrations called seismic 

waves are produced. Most Earthquakes are too 
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little to possibly be seen by individuals; just 

touchy logical instruments record their entry. Yet, 

many seismic tremors each year are sufficiently 

solid to change the substance of the land and are 

fit for causing wounds, passings and property 

harm.  A seismic tremor is an insanity of ground 

trembling caused by a sudden release of vitality 

in the earth‟s lithosphere. This vitality may come 

primarily from stresses framed a mid structural 

procedures, which includes connection between 

the outside layer and the internal side of the 

earth‟s covering. Strain vitality put away inside 

the earth will be discharged and greatest of it 

changes to warmth, sound and staying as seismic 

waves. The exploration of the quake is called 

seismology. The source and nature of tremors is 

the study of seismology. Wellsprings of tremor 

are structural, volcanic, shake fall or crumple of 

depression which are characteristic source and 

mining prompted quake, repository initiated 

seismic tremor, and controlled source 

(dangerous) which are man-made source. Truth 

be told, 90 percent of the seismic tremors are 

because of plate tectonics. There are six mainland 

measured plates which are African, American, 

Antarctic, Australia-Indian, Euro-Asian, and 

pacific plate.  

Braced Frames: Supported Frames typically 

composed with basic shaft to section associations 

where just shear exchange happens however may 

at times be consolidated with minute opposing 

edges. In propped outlines, the pillar and section. 

Sidelong loads, for example, wind and tremor 

loads are taken by segments, shear dividers and 

propping frameworks of supports. Propped 

outlines are very hardened and have been utilized 

as a part of exceptionally tall structures. Trussing, 

or triangulation, is shaped by embeddings corner 

to corner auxiliary individuals into rectangular 

ranges of a basic casing. It settles the edge 

against sideways powers from quakes and solid 

breezes. 

Behaviour of bracing under lateral loads: 

The plan of tall structures is represented by the 

parallel powers instigated because of wind and 

seismic tremors. Propped outlines are thought to 

be the most productive to oppose these parallel 

powers in either heading. The main role of 

propping is to oppose flat shear instigated 

because of the sidelong powers. The instrument 

to oppose level shear can be comprehended by 

following the way of flat shear along the edge. It 

can be explained by considering the four sorts of 

bracings subjected to sidelong stacking. At the 

point when diagonals are subjected to pressure, 

the flat web individuals will experience pivotal 

strain for harmony horizontal way.  

 

 

 
Behavior of Braces 

 

 

 

Behaviour of bracing under Gravity load: 

Under the activity of gravity loads, sections 

shorten pivotally because of the compressive 

burdens. Thus, the diagonals are subjected to 

pressure and shaft will experience hub strain 

because of the tying activity. In the situations 

where diagonals are not associated at the ends of 

the bars, the corner to corner individuals won't 

convey any power on the grounds that no 

limitation is given by the bars to create constrain. 

In this manner, such propping won't partake in 

opposing the gravity loads.  

To fulfill quality and serviceability 

confine gazes, horizontal solidness is a 
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noteworthy thought in the plan of tall structures. 

The basic parameter that is utilized to gauge the 

parallel solidness of a building is the float record 

characterized as the proportion of the most 

extreme avoidances at the highest point of the 

working to the aggregate stature. The sidelong 

deformability of auxiliary frameworks is 

measured through even float. The bury story float 

characterizes the relative horizontal removals 

between two back to back floors.  

In this research the investigation is 

directed for supported edge structures. Propping 

is a very productive and temperate strategy to 

along the side harden the edge structures against 

wind loads. A propped bowed comprises of 

common sections and braces whose main role is 

to help the gravity stacking, and inclining 

supporting individuals that are associated with 

the goal that aggregate arrangement of 

individuals frames a vertical cantilever truss to 

oppose the flat powers. Supporting is proficient 

on the grounds that the diagonals work in pivotal 

anxiety and along these lines call for least part 

sizes in giving the solidness and quality against 

level shear. 

Concentrically Braced Frames (CBFs): CBFs 

are ordinarily planned supported casings in which 

the middle lines of the propping individuals cross 

at the fundamental joints in the structure, 

consequently limiting lingering minutes in the 

casing. The advantages and disadvantages of 

supported casings are basically the inverse of 

constrained and the propping may limit design 

minute edges they give the strength and hardness. 

To make multi-story structures more grounded 

and stiffer, which are more vulnerable to seismic 

tremor, the cross areas of the part increments start 

to finish of building, this makes the structure 

uneconomical inferable from wellbeing of 

structure. 

  

 

 
 
Examples of bracing schemes for concentrically braced 

frames: X braced; diagonally braced; alternative 

diagonally braced; V braced; inverted V-braced; and 

K-braced 

RESPONSE SPECTRUM ANALYSIS: Reaction 

range investigation is otherwise called modular 

strategy or mode superposition technique. This 

technique is material to those structures, where 

modes other than the central one essentially 

influence the reaction of the structure. This technique 

depends on the way that, for specific types of 

damping, which are sensible models of building, the 

reaction in every common method of vibration can 

be figured freely of the others, and the modular 

reaction can be consolidated to decide the aggregate 

reaction. Every mode reacts with its own specific 

example of distortion (mode Shape), with its own 

particular recurrence (the modular Frequency), and 

with its own modular damping. 

The code proposes that the quantity of modes to be 

utilized as a part of the investigation is to be with 

the end goal that the aggregate of modular masses of 

all modes considered is no less than 90% of the 

aggregate seismic mass. The modes are considered 

firmly separated if characteristic frequencies vary 

from each other by 10 % or less the lower 

recurrence. On the other hand, SRSS strategy could 

be utilized from modes which are not firmly 

divided. Reaction range investigation is a 

methodology for ascertaining the greatest reaction 

of a structure when connected with ground 

movement. Each of the vibration modes that are 

considered are expected to react autonomously as a 

solitary level of opportunity framework. 

Configuration codes indicate reaction spectra which 

decide the base speeding up connected to every 

mode as indicated by its period (the quantity of 

seconds required for a cycle of vibration). Having 
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decided the reaction of every vibration mode to the 

excitation, it is important to get the reaction of the 

structure by consolidating the impacts of every 

vibration mode in light of the fact that the most 

extreme reaction of every mode won't really happen 

at a similar moment, the factual greatest reaction, 

where damping is zero, is taken as entirety of 

squares (SRSS) of the individual reactions. 

 

STRUCTURAL MODELLING: It is a direct or 

nonlinear investigation of dynamic auxiliary 

reaction under the stacking which may vary as 

per indicated time work. The essential 

representing condition for the dynamic condition 

for dynamic reaction of multi level of flexibility 

framework is given by condition 3.4. The given 

condition can be illuminated by numerical 

reconciliation strategy, for example, Runge-kutta 

technique, Newmark incorporation technique and 

Wilson – Ɵ strategy. The ETABS Software 

computes the auxiliary reactions at each time step 

and along these lines fathoms the administering 

time condition.  

Adding more limitations to qualities of 

each canister makes it to be more positive and 

like site attributes. In any case, it might put 

genuine accessibility restrain for genuine records 

in the container. Chosen ground movements 

reaction range around basic time of the structure 

can be unique in relation to target reaction range 

decided from seismic peril investigation. Hence, 

records are scaled by single-factor scales to have 

their mean unearthly increasing speeds assembled 

with target range. By and by, very little close 

understanding between reaction range of the 

record and target will be accomplished with just a 

solitary factor of the record.  

 

 
Ground Floor Plan with columns and beams 

for the both Unbraced frame and X braced 

model 

Sectional & Material Properties: The element 

selected for modelling is assigned the properties if 

the element is beam the cross section of beam is 

assigned. After assigning the sectional property to 

the member it is important to assign it with 

member properties. Material properties include 

modulus of elasticity, Poisson‟s ratio; weight 

density, thermal coefficient, damping ratio and 

shear modulus. 

Support and boundary condition: After 

assigning the sectional and material properties, 

boundary condition is assigned to the structure in 

form of fixed, hinged and roller support to 

structure.  

In the present work boundary condition is 

assigned in form of fixed support. All structural 

elements shall be designed according to the Limit 

State Method as specified in IS:456 - 2000 for 

reinforced concrete elements and IS: 800 – 1984 

for structural steel elements 
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Fully X braced model Elevation 

 

 
Unbraced Frame Model Elevation 

 

LOADS AND LOAD COMBINATIONS: 

Loads and Load combinations are given as per 

Indian standards. (IS 875:1984, IS 1893:2002 and 

IS 800:2007)   

1.Gravity Loading: Floor load and member 

weight are calculated as per general 

considerations as per IS 875 part1.Live load is 

taken for residential building without separate 

storage as 4kN/m2 and at top floor live load is 

taken 1.5kN/m2 as per IS 875 part 2. 

2. Wind loading:seismic wind load is given as 

per IS875. Wind speed-55m/s. Terrain Category-

4,Class-C. 

 

Seismic Loading: Seismic load is given as per IS 

1893- 2002. Following assumptions are used for 

the calculation: 

Seismic load 

parameters 

value 

Zone factor 0.36 

Response reduction 

factor 

5 

Importance factor 1.5 

Type of soil strata 2(medium) 

Damping  5% 

 

RESULTS AND DISCUSSION: The structural 

storey responses like storey displacements, base 

shear, storey drift obtained in X and Y directions 

are compared and presented for frames without 

and with X bracing. The 3-D models are 

modelled in ETABS software and are analysed 

by various methods like Seismic Coefficient 

Method, Response Spectrum Method, Linear 

Time History Method under various Load Cases. 

Comparison of Storey Responses: Base shear is 

the expected maximum lateral force at the base 

of a structure due to ground motion. The shear 

obtained at the base in X, Y plan directions are 

shown below.  

EQ X and EQ –X have same values 

because of Symmetry. Similarly, EQ Y, EQ –Y 

and Wind X, Wind –X as well as Wind Y and 

Wind–Y have similar values due to Symmetry. 

Load cases With out 

bracings 

With X-

bracings 

EQ X 45775 63143 

EQ Y 37409 64409 

RESP X 45871 63252 

RESP Y 37505 64597 

WIND X 4663 3646.78 

WIND Y 3497 2735 
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TH X 58200 60410 

TH Y 55757 55186 

STOREY DRIFT: Floor avoidances are caused 

when structures are subjected to seismic burdens. 

The float in a story is registered as a distinction 

of avoidances of the floors at the best and base of 

the story under thought. Here max float 

proportion of the considerable number of stories 

has been considered for both propped and 

unbraced casings. Float proportion is unit 

less(mm/mm).  
 
 

Load cases Without 

bracing 

With X 

bracing 

EQ X 0.000599 0.000408 

EQ Y 0.000599 0.0004 

RESP X 0.000599 0.000312 

RESP Y 0.000801 0.000283 

TH X 0.000472 0.000233 

TH Y 0.00073 0.00014 
Max Storey Drift in both X and Y directions 

 

 

 

 
 

Steel bracing in RC frame 

 

STORY DISPLACEMENT: 

The structure is intended to have satisfactory 

malleability with the goal that it can scatter vitality 

by yielding and survive the stun in serious seismic 

tremor so the structure stays versatile. 

 

Load cases Without 

bracing in 

(mm) 

With X 

bracing in 

(mm) 

EQ X 34.58 29.45 

EQ Y 44 29.94 

RESP X 29.31 19.09 

RESP Y 46.14 18.81 

WIND X 2.98 1.39 

WIND X 3.42 1.03 

TH X 28.05 16.46 

TH Y 43.14 15 

 
Max Storey Displacement in both X and Y directions 

 

CONCLUSION: The basic reactions because of 

seismic powers are contrasted for building 

outlines without and X supporting framework and 

the conclusions are drawn as takes after: 

  

1. It clears that the base shears increments 

with the expansion of supporting 

individuals. 

2. It is watched that story float is 

increasingly when no supporting 

individuals are given however story float 

diminishes with the presentation of 

bracings.  

3. X Braced building indicates lesser parallel 

removals when contrasted with unbraced 

building.  

4. Bracings decrease the sidelong relocation 

of floors.  

5. Fully supported edges are exceptionally 

preservationist in parallel float.  

6. Braced casings are an extremely 

productive and viable framework for 

opposing parallel powers.  

7. Further investigations should be possible 

for various soil conditions, distinctive 

seismic zones and diverse arrangement 

inconsistencies of the structures. 

https://edupediapublications.org/journals
https://edupediapublications.org/journals/index.php/IJR/


   

International Journal of Research 
Available at https://edupediapublications.org/journals 

e-ISSN: 2348-6848  

p-ISSN: 2348-795X  

Volume 04 Issue 14 

November 2017 

 

Available online:  https://edupediapublications.org/journals/index.php/IJR/  P a g e  | 1203    

REFERENCES: 

1) S.K Duggal, “Earthquake Resistant 

Design of Structures”, Oxford University 

press, New Delhi. 

2) P. Agarwal, and M. Shrikhande, 

“Earthquake Resistant Design of 

Structures,” Prentice-Hall of India, 2006. 

3) Tremblay, R. et al., Performance of steel 

structures during the 1994 Northridge 

earthquake, Canadian Journal of Civil 

Engineering, 22, 2, Apr. 1995”. 

4) Maheri M.R. and Sahebi A., “Use of steel 

bracings in reinforced concrete frames”, 

Engineering Structures. 

5) Viswanath K.G et.al. (2010), Seismic 

Analysis of Steel Braced Reinforced 

Concrete Frames, International Journal of 

Civil and Structural Engineering, 

6) IS 456:2000; “Plain and Reinforced 

Concrete Code of Practice” Forth revision. 

7) IS 800:2007, “General construction in 

steel – Code of practice Bureau of Indian 

standards, New Delhi. 

8) IS: 875(Part-1)- 1987 “Code of Practice 

for Design Loads (Other than 

Earthquake) buildings and structures”, 

Part-1 Dead load, Unit weight of building 

materials and stored materials, Bureau of 

Indian Standards, New Delhi. 

9) IS: 875(Part-2)- 1987 “Code of Practice 

for Design Loads (Other than 

Earthquake) buildings and structures”, 

Part-2 Imposed loads, Bureau of Indian 

Standards, New Delhi. 

10)  IS: 875(Part-3)- 1987 “Code of Practice 

for Design Loads (Other than 

Earthquake) buildings and structures”, 

Part-3 Wind loads, Bureau of Indian 

Standards, New Delhi.  

11) Desai J. P., Jain A. K. and Arya A. S., 

“Seismic response of R. C. braced 

frames”, 

Computers and Structures Volume. 

12) Mohammed Rizwan Sultan (2015), 

„Dynamic Analysis of Multi-storey 

building for different shapes‟, 

International Journal of Innovative 

Research in Advanced Engineering 

(IJIRAE), Issue 8, Volume 2 (August 

2015). 

13) Ghaffarzadeh H. and Maheri M.R., 

“Cyclic tests on the internally braced RC 

frames”, Dept. of Civil Engineering, 

Shiraz University. 

https://edupediapublications.org/journals
https://edupediapublications.org/journals/index.php/IJR/

