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Abstract—Tall structure buildings are mostly affected by lateral 

forces in seismic prone areas. The most important criteria to be 

consider in the design of tall structure is to resist lateral forces 

which can cause instability and sudden failure of the structure, 

thus it is require that structure should have enough lateral stability 

to resist lateral forces and to control the lateral displacement of 

the buildings.  

The steel bracing system and Infill masonry in reinforced 

concrete frames is viable for resisting lateral forces, steel bracing 

is easy to erect occupies less space and has flexibility in design for 

meeting the required strength and stiffness whereas Infill masonry 

is easy to assign with unskilled labours. 

 
Index Terms—Structural analysis, Response spectrum, cost 

analysis, tall structure, ETABS, Soft soil, Displacement, moment, 

bracings, Infill masonry. 

I. INTRODUCTION 

Seismic force has always been a threat to our civilization 

from the very first of its existence, affecting human beings, 

wealth and structures. The very recent earthquake that we faced 

in our neighboring country Nepal has again shown nature’s 

fury, causing such a massive destruction to the country and its 

people. It is such an unpredictable calamity that it is very 

necessary for survival to ensure the strength of the structures 

against seismic forces. Therefore there is continuous research 

work going on around the globe, revolving around development 

of new and better techniques that can be incorporated in 

structures for better seismic performance. Obviously, buildings 

designed with special techniques to resist damages during 

seismic activity have much higher cost of construction than 

normal buildings, but for safety against failures under seismic 

forces it is a prerequisite. 

An earthquake results as the shaking of the surface of the 

Earth, coming about because of the sudden arrival of vitality in 

the Earth's ground surfaces that outcome in the development of 

seismic waves. Fierce tremors can have the capacity to 

annihilate entire urban areas and cause harm to life and 

property. The effect of earth quake is experienced over some 

undefined time frame.  

Seismometers are utilized to quantify the tremors. Tremors 

littler than extent 5 revealed by national seismological 

observatories are estimated for the most part on the nearby 

greatness scale, otherwise called the Richter size scale whereas  

 

the minute size scale is generally utilized for quakes bigger than 

5 are accounted for on the planet. 

II. INFILL STRUCTURE  

Infill masonry provide resistivity with the lateral effect or 

deformation of the reinforced concrete frame; Generally 

collision of frame and infill takes place along same (one 

diagonal) and a compression inclined member known as strut is  

forms along the other. Therefore, infill masonry adds stability 

and lateral stiffness to the building. 

 
Fig. 1.  Lateral stiffness (due to infill walls) 

III. BRACING SYSTEM 

Steel bracing of RC frames has received some attention in 

recent years both as a retrofitting measure to increase the shear 

capacity of existing RC buildings and as a shear resisting 

element in the seismic design of new buildings. Earlier 

investigators focused on the retrofitting aspect of bracing and 

studied external bracing of buildings as well as internal indirect 

bracing of individual bays of the RC frames. Lately, the direct 

bracing of RC frames has attracted more attention since it is less 

costly and can be adopted not only for retrofitting purposes, but 

also as a viable alternative to RC shear walls at pre-construction 

design level. Experimental works, as well as analytical 

investigations have studied the capabilities of the direct bracing 

system of RC frames with encouraging results.  

To resist lateral earthquake loads, shear walls are commonly 

used in RC framed buildings, whereas, steel bracing is the most 

often used in steel structures. In the past two decades, a number 

of reports have also indicated the effective use of steel bracing 
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in RC frames. Steel bracing of RC buildings started as a 

retrofitting measure to strengthen earthquake-damaged 

buildings or to increase the load resisting capacity of existing 

buildings.   

 

 
Fig. 2.  X-bracings 

IV. SEISMIC ANALYSIS 

Seismic analysis is a part of structural analysis used for 

calculation of building or structures response to earthquakes. It 

is the process of structural assessment or earthquake 

engineering, structural design and retrofit in the prevalent 

earthquakes regions. The initial provisions for seismic 

resistance were the requirement to design for a lateral force 

(tangential) equal to the weight of the building (for each floor 

level). Uniform Building Code (UBC) adopted this approach in 

the appendix of the 1927, which was used on the western coast 

of the United States. It later understands that the generation of 

load due to earthquake affects the dynamic properties of the 

structure. The concept of "response spectra" was developed in 

the 1930s, but it wasn't until 1952that the Structural Engineers 

Association of Northern California (SEAONC) and a joint 

committee of the American Society of Civil Engineers (ASCE) 

of the San Francisco Section proposed and characterised it in 

five types: 

 

 
Fig. 3.  Seismic zones in India 

V. LITERATURE REVIEW 

According to Harshitha and Vasudev (2018) earthquake is 

the one of the major disaster known to mankind since many 

years, there has been a considerable contribution from 

earthquake engineers for the safety of the structure. One of the 

alternatives to reduce the damage caused due to the earthquake 

is adopting structural steel bracings in the structure. These 

members can be utilized in the building as a horizontal load 

resisting system to improve the stiffness of the frame for 

seismic forces. This study is based on analysis of RC framed 

structure through structural steel braces using ETABS software 

and aims to understand the behaviour of the different bracing 

system for dissimilar arrangements. G+10 structure in zone IV 

is selected and analyzed with diverse braces. The efficacy of 

braces is studied by means of 16 models out of which one is the 

bare frame model. The performance of the structure is studied 

in terms of base shear, lateral displacement and time period. The 

outcomes of the analysis are compared and it was observed that 

the seismic behavior of braced framed building is enhanced as 

compared to unbraced framed building. It was also observed 

that the various arrangements of bracing systems have great in 

effect on seismic performance of the structure. 

Tsige and Zekaria (2018) analyzed a office medium rise 

building for earthquake force by considering three type of 

structural system. i.e. Bare Frame system, partially-infilled and 

fully- Infilled frame system. Effectiveness of masonry wall has 

been was studied with the help of five different models. Infills 

were modeled using the equivalent strut approach. Nonlinear 

static analyses for lateral loads were performed by using 

standard package ETABS, 2015 software. The comparison of 

these models for different earthquake response parameters like 

base shear vs roof displacement, Story displacement, Story 

shear and member forces are carried out, found that the seismic 

demand in the bare frame is considerably more when infill 

stiffness is not taken with larger displacements. It has been 

concluded that fully infilled frame is around 15% more 

compared to bare frame model; frame with 25% masonry wall 

decreased is nearly 10% more compared to the bare frame; 

frame with 50% of the masonry wall decreased is nearly 8% 

more compared to the bare frame and frame with 75% of the 

masonry wall decreased is about 5% more compared to the bare 

frame. This is because the bare frame models do not account the 

stiffness rendered by the infill panel, it gives significantly 

longer time period. 

Patil et. al. (2018) Studied the effective bracing system for 

G+20 building by using STAAD.pro v8i. The purpose of this 

study is to analysis and design different parameter in high rise 

steel structure. In this research G+20 structure is taken with 

eccentric bracing system under different types of lateral 

loading.  

Krishna et. al. (2017) Studied that with the upsurge in the 

tallness of the structure surges the intensity & effects of Lateral 

loads comprising of seismic & wind loads. Wind load resistance 

becomes a governing factor once the structure achieves the 
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description of tall structure due to the inefficiency of rigid or 

semi rigid frames to control the displacement & deflection. 

Thus, reducing the strength & stiffness of the structure. Braced 

frame system is a highly competent & cost-effective method to 

control the deflections arising due to the fluctuating wind loads. 

In the present investigation three different types of concentric 

braced frame systems were analyzed in terms Shear force, 

bending moment, nodal displacement & reactions by using 

STAAD.Pro V8i software as per Equivalent static analysis 

method. An (G+11) irregular high-rise structure was assumed 

to be situated in Bhuj with Basic wind speed 50m/s. 

Numerical analysis of a high rise masonry infill RC building 

in order to evaluate seismic performance has been done by 

Hasan (2017). In this regard, frame is designed by linear beam 

and column elements. An 8-storey RC frame structure with 

different amount of masonry infill walls and bare frame were 

considered. Modeling of masonry infill walls had been done by 

diagonal strut approach. Infill panels are modeled by truss 

elements and the boundary condition at the support is 

considered restrained in all direction and linear material 

properties are used. The observation of the response of building 

structures shows that there is significant contribution of infill in 

the characterization of their seismic behavior. During modeling 

of a structure the influence of infills are generally neglected as 

usually those are classified as non- structural elements. As a 

result, it becomes unattainable to calculate the actual seismic 

response of framed structures. In his study, story displacement 

curves and storey drift curves were found from static analysis, 

response spectrum analysis and time history analysis which are 

used in comparing the effects of different configuration of 

masonry infill wall in structure. Regarding with the analysis 

results, the effects of infill were determined in the structural 

behavior under earthquake. 

Paudel (2017) studied that in open ground story buildings, 

sudden change of stiffness takes place along the building height 

which makes the storey more flexible than the adjacent story. 

Hence columns and beams in those storey’s got heavily 

stressed. Presence of infill walls in the frame alters the behavior 

of the building under lateral loads. However, it is a common 

industry practice to ignore the stiffness of infill wall for analysis 

of framed building. Architects trust that examination without 

considering infill solidness prompts a traditionalist plan. 

However, this may not be in every case genuine, particularly 

for vertically sporadic buildings with broken infill walls. 

Henceforth, the displaying of infill walls in the seismic 

investigation of encircled buildings is basic. Indian Standard IS 

1893: 2002 permits examination of open ground story buildings 

without thinking about infill solidness yet with an augmentation 

consider 2.5 pay for the firmness intermittence. 

Notwithstanding, as experienced by the specialists at outline 

workplaces, the duplication factor of 2.5 isn't practical for low 

ascent buildings. This calls for an assessment and review of the 

code recommended multiplication factor for low rise open 

ground story buildings. And concluded that Column forces at 

the ground story increases for the presence of infills in upper 

storeys, but design load multiplication factor 2.5 is found to be 

much higher, it is actually found to be 1.15. Not significant 

change in beam forces of the first-floor beams was obtained 

after the consideration of infills too. Time periods decreases 

with the increase of amount of infill in the buildings (highest 

for without infills and lowest for the fully infilled case). This 

results in the attraction of more earthquake force for the lower 

time periods. Story drift is found to be lowest for fully infilled 

and highest for without infills but drift of first story is highest 

for the building with infills above ground floor (i.e. open 

ground story). 

Yadollahi et. al. (2016) described the effect of infill wall in 

formation of short column at military aid watchtower in Turkey 

has been analyzed and the analysis result compared with effect 

of earthquake that have been seen after earthquake. Concluded 

that Strength of masonry infill, even though considered non-

structural, influence the lateral behavior of RC frames, 

Structural drift is reduced by infills, because of reduced 

ductility of RC edges, and segments specifically, Shear 

constrain in short section in RC outlines builds, inferable from 

the nearness of infills which prompts disappointment of the 

structure. A fractional infilled short segments structure pulls in 

bigger power and manages basic harm. Amid the horizontal 

burdens inappropriate shear stream due to halfway infilled 

structures will harm the short segment prompting auxiliary 

disappointment. Solution for this type of problems is isolation 

the infills from the surrounding frames. 

VI. CONCLUSION 

The researchers have tried to find the variation in forces 

which occurs due to lateral load resisting members, following 

are the outcomes of literature review: 

 Determine that frame with infills shows less forces in 

beam and columns. 

 That structure using exterior steel bracing are 

comparatively more stable. 

 Examined that X type bracing is comparatively more 

resisting than others. 
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