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Abstract: In India with a seismic moderate zone, the 

equivalent static force method to estimate the seismic force, 

subsequent vulnerability and behaviour o RC building under 

seismic load is inadequate. From past seismic tremors, it is seen 

that on the off chance that the structures are not appropriately 

examined and developed with required quality, then it may lead 

to great destruction and loss to human lives. It has been 

demonstrated that numerous structures are completely or 

halfway harmed because of the quake. This reality was never 

disregarded while plan of multi-story structures by the basic 

specialists, scientists to guarantee wellbeing against tremor 

powers while erection. In this paper seismic reaction of a private 

G+10 RC outline building is breaking down by the direct 

examination methodologies of Equivalent Static Lateral Force 

and Response Spectrum techniques utilizing ETABS Ultimate 

software according to the Seems to be 1893-2002-Part-1. These 

analyses are carried out by considering different seismic zones. A 

substitute response like lateral force, story drift, displacements, 

base shear are plotted to think about the consequences of the 

static and dynamic investigation. 

Index Terms: Dynamic analysis; Equivalent static analysis; 

Response spectrum analysis; Seismic Zones.  

I. INTRODUCTION 

A seismic tremor might be characterized as the arrival of 

versatile vitality by sudden slip on a blame and coming 

about ground shaking and transmitted brought about by slip. 

Tremors are one of the most exceedingly bad among the 

cataclysmic events. Around 1 lakh tremors of extent in 

excess of three hit the earth each year. As indicated by a 

preservationist gauge of in excess of 15 million, human lives 

have been lost and harm worth hundred billion of dollars 

have been dispensed in the written history due to these. 

Also, Indian-Subcontinent, especially the north-eastern 

locale, is a standout amongst the most tremors inclined areas 

of the world. The idea of quake extent was first created by 

Richter (e.g., Richter 1958), and henceforth, the term 

Richter scale. The estimation of size is acquired dependent 

on chronicles of tremor ground movement on seismographs. 

Practically speaking, there are a few unique meanings of 

size; each could give a marginally extraordinary estimation 

of the size. Subsequently, the greatness is certainly not an 

exact number. Charukesh et al. studied to show the nature of 

the reinforced concrete building. A different response like 

storey drift, story shear, base shear, seismic weight. Zone V 

type III soil has the highest valve of base shear, storey drift, 

storey shear among all the seismic zones [1]. Balaji U et al. 

considered a G+13story building. The building was 
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inspected for shake loads using ETABS. In case the material 

properties were immediate, static and dynamic examination 

was performed. Another response like evacuation and base 

shear were resolved and it was seen that dislodging extended 

with the building stature. [2]. M. Lakshmi et al. studied to 

show modal analysis to the understanding the behavior of 

building using the Response Spectrum Method. In this 

paper, Dynamic Analysis of 4 storied Reinforced Concrete 

building was considered using STAAD pro and ETABS 

softwares. To calculate, Response Spectrum Method was 

used to evaluate the base shear. The base shear difference 

between the STAAD PRO and ETABS was just 1.3% [3]. 

Anirudh Gottala, et al. studied G+9 story building to 

examine static and dynamic analysis of G+9 multistoried 

building. The direct seismic investigation was finished by 

the proportional static strategy and dynamic technique 

utilizing STAAD-Pro according to 1893-2002-Part-1. 

Relocations were determined We can see that the qualities 

for Displacements of sections are 40 to 45% higher for 

Dynamic investigation than the qualities got for Static 

analysis [4]. Sultan, M. R et al. studied different shapes are 

seriously influenced amid tremors, particularly in high 

seismic zones. The lesser base shear is attainment fit as a L 

building and the higher base shear is getting fit as a L 

building. Results have been checked that C shape building is 

increasingly powerless contrast with all other distinctive 

shapes. [5]. Kakpure, G. G et al. studied values are different 

for static and dynamic examination is unimportant for lower 

stories and expanded in higher stories. At the point when 

contrasted with changeable arrangement the story drift value 

is high in the ordinary setup. Story drift is expanded as the 

tallness of the building expanded. [6]. Girum Mindaye et al. 

studied Dynamic story shear is less than static story shear 

for all cases. The base shear, lateral force, story shear, 

maximum story displacement and overturning moment are 

increased in both directions (i.e., X & Y) as the seismic zone 

goes from II to V for the same frame type building in both 

methods [7]. Yashaswini, B. S et al. considered Building 

with re-contestant turns qualified increasingly lateral drift 

and decrease in base shear limit contrasted with the 

customary building. Base shear value is more in zone 5 and 

that in the delicate soil in irregular setup [8]. R. Hymavathi, 

et al. studied the displacement values of static and dynamic 

analysis obtained. The results of the dynamic analysis are 

approximately uneconomical because the values of 

displacement are higher than equivalent static analysis [9]. 

Mahesh, M. S.et al Base shear regard is more in zone 5 and 

that in the fragile soil in a flighty course of action. Base  
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shear number is more in zone 5 and that in the fragile soil 

in a standard plan. Story drift is more in the story 12 in the 

unpredictable plan. Story drift is more in the story 13 in the 

ordinary structure [10]. 

A. Effect of Earthquakes on High Rise Buildings: 

Precisely when a building is shown to the seismic tremor 

vibrations its establishment will move to and from with the 

ground. These vibrations can be incredibly marvelous, 

making stresses and deformation all through the structure 

making the upper edges of the building swing from a few 

mms to different inches' reliant on their stature size and 

mass. This is reliably material for structures everything being 

equivalent, paying little heed to whether single storied or 

multi-storied in high-chance seismic tremor zones. A 

building ought to be barely versatile and have fragments, 

which can withstand or counter the nerves caused in various 

bits of the working as a result of level advancements realized 

by tremors. It was seen that structures of various sizes and 

statures vibrated with various frequencies. Where these were 

made nearby each other they made stresses in both the 

structures and subsequently weakened each other and when 

in doubt caused the failure of both the structures. Master of 

Indian Standards gives in its code IS 4326 that a Separation 

Section is to be given between structures. Division Section is 

portrayed as an opening of demonstrated width between 

neighboring structures or parts of a comparative building, 

either left uncovered or verified fittingly to enable 

improvement to avoid beating considering the seismic 

tremor. Further, it communicates that for structures of height 

more vital than 40 meters, it will charm total model or 

dynamic examination of the structures to figure the buoy at 

each story, and the opening width between the adjoining 

structures won't be not actually the total of their dynamic 

evasions at any measurement. Therefore, it is urged to give a 

tasteful opening between two structures more unmistakable 

than the sum of the typical bowing of both the structures 

taking care of business, with the objective that they have 

enough space to vibrate. This circumstance is likewise 

intensified when the section estimation of one building is 

close to the mid-estimation of the dividers and parts of the 

neighboring building, the dividers and segments are typically 

not proposed for taking this extra shear propel acknowledged 

by the measurement control starting from the neighboring 

piece. This causes catching of the areas and dividers every so 

often of over the best stresses at the mid centers (amiability 

your neighboring building) and thusly the breakdown of the 

structures onto each other starting a chain reaction. Since one 

can't predict how one's neighbor is going to build his home at 

the period of plan it is more intelligent to stay away from 

potential hazard, for instance, keeping up a hole. On record 

of high rise, multi storied private and business structures 

advancement joints are given when the length of the building 

outperforms a length controlled by code. This augmentation 

joint is suited moderating anxieties caused in view of 

advancement or pressure of improvement material inferable 

from temperature changes. Presently, the structures are 

totally separated and a gap of 1 to 2" is outfitted which is 

stacked up with a versatile material. In any case, this is 

causing an essential issue for instance the shirking of these 

self-sufficient structures during the seismic tremor is 

significantly more in raised structures than the expansion 

joint and since now these structures are detached and of the 

varying size, they would swing and hammer with each other 

and cripple the structures. Assistant fragments around the 

augmentation joint would be truly hurt and there will be a 

chain reaction of forces in the complete structure for which 

the structure has not been arranged. In regions where high-

power tremors are depended upon the wellbeing measures 

are to be taken: Due to bowing/development, Expansion 

joints legitimate hole as required in two pieces of the 

working, because of quake gave in all structures. At the 

season of authorizing of building plan, we should submit 

basic illustrations and declaration from the authorized 

auxiliary specialist.  

These should give refinements of  

a) soil condition and bearing point of confinement. 

b) Seismic tremor zone for which the building has been 

organized. 

c) I.S. Codes utilized for structure  

No relaxations ought to be allowed, and no progressions 

made that auxiliary structure after authorization. 

Accommodation of Structural authentication from the 

architect to the overseeing city body subsequent to throwing 

of establishments and at each floor level ought to be made 

necessary. At the season of assent This should express that 

the support and R.C.C standing have been confirmed and are 

according to his basic structure submitted to the body. the 

ordinary shape must be favored at the Common divider 

framework between abutting structures should be 

completely abrogated distortion. 

B. Important of Seismic Design Codes 

Ground vibrations during earthquake cause forces and 

deformations in structures. Structures should be planned 

withstand such powers and disfigurements. Seismic codes 

help to improve the conduct of structures so that may 

withstand the quake impact without huge death toll and 

property. Nations around the globe have techniques laid out 

in the seismic code to help configuration builds in the 

arranging, planning, enumerating and developing of 

structures.  

a. A tremor safe has four ethics in it, specifically:  

i) Good Structural Configuration: its size, shape and a 

basic framework conveying loads are to such an extent 

that they guarantee an immediate and smooth stream of 

latency powers to the ground.  

ii) Lateral Strength: The most extreme sidelong (even) 

compel that it can oppose is with the end goal that the 

harm initiated in it doesn't result in breakdown.  

iii) Adequate Stiffness: Its sidelong burden opposing 

framework is to such an extent that the seismic tremor – 

in fact distortions in it don't harm its substance under 

low-to-direct shaking.  

iv) Good Ductility: Its ability to experience extensive 

disfigurements under extreme seismic tremor shaking 

even in the wake of yielding is improved by positive 

structure and itemizing procedures.  
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b. Indian Seismic Codes:  

Seismic codes are extraordinary to an area or nation. They 

think about the nearby seismology, acknowledged 

dimension of seismic hazard, structures typologies, and 

materials and strategies utilized in development.  

The Bureau of Indian Standards (BIS) the accompanying 

Seismic Codes:  

• IS 1893 (PART 1) 2002, Indian Standard Criteria for 

Earthquakes Resistant of Design Structures (5the 

update).  

• IS 4326, 1993, Indian Standard Code of training for 

Earthquake Resistant Design and Construction of 

Buildings. (second update).  

• IS 13827, 1993, Indian Standard Guidelines for 

improving Earthquake Resistant of Earthen structures.  

• IS 13828, 1993 Indian Standard Guidelines for 

improving Earthquake Resistant of Low Strength 

Masonry Buildings.  

• IS 13920, 1993, Indian Standard Code for training for 

Ductile Detailing of Reinforced Concrete Structures 

Subjected to Seismic Forces.  

The directions in these gauges don't guarantee that 

structures endure no harm amid the tremor of all greatness. 

In any case, to the degree conceivable, they guarantee that 

structures can react to tremor shaking of moderate forces 

without auxiliary harm and of substantial powers without all 

out breakdown. 

II. RESEARCH SIGNIFICANCE 

To study regular building in structures, analyze and 

design of G+10 storied structure as per code (IS1893:2002) 

provision. 

The primary target of this present examination is to 

perform static and dynamic investigation of multistoried 

working in different seismic zones. 

III. METHODOLOGY 

 

C. Equivalent linear static analysis: 

In equivalent static method the lateral (horizontal) force is 

corresponding to the particular (dynamic) loading and 

seismic analysis is still carried out on the assumptions. The 

fundamental natural period is not calculated, and shapes of 

high natural frequency modes are not necessary. Lump mass 

of the structure and acceleration of coefficient are multiplied 

by the base shear of total horizontal mass. 

D. Response spectrum method: 

Due to earthquake the maximum response of a structure is 

obtained. This method gives the accurate result with respect, 

to time and response of the building. As per IS 1893-2002 

the response spectrum is calculated according to zone 

factors and importance factors. The Z, I, and R had been 

given in Indian codes and according to soil condition the 

computational program can calculate with time period. The 

dynamic response of structures is applicable to the analysis 

of this method. In their linear range behavior, the areas of 

geometrical discontinuity or irregularity. Modeling and 

Analyze the buildings in ETABS software to carry out the 

storey deflection, displacement, storey drift, storey shear 

force and base shear of regular using equivalent static 

method and response spectrum method to compare the 

results. The dimensions of the members and the material 

properties were assigned. Load combinations of dead, live, 

seismic loads were assigned. The analysis is carried out. 

Results are studied 

 

 
Fig I: Plan of the building 

IV. BUILDING DATA 
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Fig II: 3D model 

V. RESULTS AND DISCUSSION 

The above RCC frame buildings are designed and 

analyzed in statically and dynamically and the results are 

compared for the categories Maximum Story shear, 

Maximum Story drift for the given building and results are 

below: 

Table I Maximum story drift in milli meter in zones 

 
 

Maximum story drift in milli meter in zones more in zone 

5 when compared to zone 2, zone 3, zone 4. 

Maximum story drift in milli meter in zones is Where as 

less is zone 2. 

 

 

Fig III: Variation of story drift and Number of stories 

Story drift is the drift of one level of a multistory building 

relative to the level below. During the earthquake the 

building sways of any given story is difference between the 

roof and floor displacements is called Interstory drift. 

MAXIMUM STORY SHEAR IN KILO NEWTON IS MORE IN ZONE 5 

WHEN COMPARED TO ZONE 2, ZONE3, ZONE4. 

Maximum story shear in kilo newton is Where as less in 

zone 2. 

 

Fig IV: Variation of story shear and number of story’s 

Story shear: In one method of designing a structure to 

have seismic resistance, the design seismic force is 

presumed to be applied at each floor level. The floor slab is 

very stiff in its own plane, because the large width of the 

structure. Hence, all floor slabs are presumed to simply 

move laterally in their own planes under seismic forces. The 

design seismic force to be applied at each floor level is 

called story shear. 

Table II Maximum story shear in kilo newton in zone 

 

Storey shear is more in zone 5 when compared to zone 2, 

zone 3, zone 4. Storey shear is very less in zone 2.  

VI. CONCLUSION 

In X and Y direction Static analysis gives higher values 

for maximum displacement of the stories. 

Due to Response spectrum analysis and static analysis the 

base shear value will be significantly increased at higher 

stories. 

The dynamic RS examination produces story shear in the 

two headings while the static analysis just delivers story 

shear toward stacking. 

For high rise buildings static analysis is not enough its 

necessary to provide dynamic analysis. 

In proportional static examination, the outcomes are 

roughly uneconomical on the grounds that the estimations of 

removals are higher than, dynamic investigation. 
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Story glide is expanded as tallness of building expanded. 

Base shear approval is more in the zone 5 and that in the 

delicate soil in normal setup. 

The maximum displacement is increased from first storey 

to last storey. 

Base shear reverence is more in the zone 5 and that in the 

delicate soil in unpredictable setup.  

Unpredictable shapes are seriously influenced amid 

quakes particularly in high seismic zones.  

The unpredictable shape working under go more 

misshapening and subsequently normal shape must be 

favored. 

Because of high flexible nature of steel, it prompts 

expanded seismic opposition of the composite segment in 

composite structure. Steel segment can be distorted in a 

flexible way without advance disappointment and can 

withstand visit stacking cycles before crack 
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