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This study focuses on the dynamic (seismic) analysis of residential buildings 

situated in seismic Zones II and V, as defined by the Indian seismic code IS 

1893:2016. Zone II represents areas of low seismic activity, while Zone V 

experiences the highest seismic risk in the country. The primary objective is to 

evaluate the structural behaviour of residential buildings under varying seismic 

conditions using dynamic analysis methods, including response spectrum and 

time-history analyses. These methods help assess critical parameters such as 

natural frequency, mode shapes, base shear, inter-story drift, and displacement. 
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1. INTRODUCTION 

Dynamic analysis of a residential building involves studying 

its behavior under time-dependent forces such as earthquakes, 

wind, or vibrations caused by nearby activities. Unlike static 

analysis, which assumes loads are applied gradually, dynamic 

analysis accounts for the effects of rapidly changing forces on 

the building's structural stability and performance. This 

process includes modeling the building to reflect its material 

properties, geometry, and boundary conditions accurately, 

identifying dynamic loads, and analyzing the building's 

response in terms of displacements, accelerations, and stresses. 

The results of the analysis are used to enhance the building's 

safety and durability by improving structural elements like 

reinforcements or damping systems. Overall, dynamic analysis 

is crucial for ensuring that the building can withstand dynamic 

forces and complies with safety and design standards. 

Dynamic analysis is a critical aspect of modern structural 

engineering, particularly for residential buildings in regions 

prone to dynamic forces such as seismic zones or areas with 

high wind activity. It provides insight into how the structure 

will behave when subjected to sudden or fluctuating forces, 

ensuring that the design can prevent catastrophic failures. By 

simulating real-life scenarios, such as earthquakes or wind 

gusts, engineers can predict the structure’s natural frequencies, 

mode shapes, and damping characteristics. This information 

helps in optimizing the design to minimize damage, improve 

occupant safety, and enhance the building's overall resilience. 

Additionally, dynamic analysis ensures compliance with 

stringent building codes and standards, making it a key 

component of sustainable and safe construction practices. 

 

 

2. LITERATURE 

Bhattacharjee et al [1] The goal of this undertaking is to 

analyses and design layout a multistorey building [G+21 (3-

dimensional body)] mistreatment STAAD professional. The 

making plans involves load calculations manually and reading 

the whole structure through STAAD expert. The planning 

methods employed in STAAD-pro analysis square measure 

limit country style conform is to Indian Everyday Code of look 

at. STAAD. Seasoned alternatives progressive interface, image 

equipment, effective analysis and fashion engines with 

advanced finite element and dynamic evaluation abilities. 

From version generation, evaluation and fashion to image and 

end result verification, STAAD. Seasoned is the professional’s 

opportunity. we generally tend to begin with the analysis of 

easy a pair of dimensional frames and manually checked the 

accuracy of the software device with our consequences. The 

effects attempted to be terribly accurate. We generally tend to 

analysed and designed a G+7 degree building together with 

basement [2-D body] for all capability load combos [useless, 

stay, and unstable loads]. STAAD. seasoned encompasses a 

terribly interactive interface that permits the customers to draw 

the frame and put the load values and dimensions. Then in 

keeping with the favoured criteria appointed it analyses the 

structure and styles the individuals with reinforcement details 

for RCC frames. Wet end to continuing with our paintings with 

a few extra multistorey 2-D and 3-D frames beneath varied 

load combinations. Our final paintings became the right 

analysis and style of a G+21 3-D RCC frame beneath 

numerous load mixtures. we generally tend to thought of a3-

DRCCframewith the dimensions of four bays. The coordinate 

axis consisted of G+ floors. The whole numbers of beams in 

every floor were twenty-eight and consequently the numbers 

of column shave been sixteen. The bottom floor peak became 

Erudite Journal of Engineering Technology and Management Sciences 
 

Vol. 4, No. 4, December 2024, pp. 45-50 
 

Journal homepage: http://www.ejetms.com  

https://doi.org/10.5281/zenodo.14385378
http://www.ejetms.com/


 

46 

 

 

 

4m and the rest of the 5floor shad a top of 3.6 m. The structure 

became subjected to self-weight, dead load, stay load, wind 

load and risky loads underneath the burden case in foot 

STAAD.pro. The seismic load esteems were produced by 

STAAD. Pro taking in to consideration the givens seismic 

powers at totally extraordinary statures and carefully perpetual 

by the determinations of IS 875. Unstable burden computations 

were finished after IS 1893 -2000.The materials were explicit 

and cross-segments of the shaft and section individuals were 

delegated. The backings at the base of the structure were 

conjointly explicit as attached. The codes of training to be 

pursued were conjointly explicit for style reason with elective 

fundamental subtleties. At that point STAAD. Pro was 

acclimated break down the structure and style the individuals. 

inside the post-handling mode, when finishing of the 

arranging, we can take a shot at the structure and concentrate 

the twisting minute and shear drive esteems with the created 

graphs. We will in general may check the avoidance of 

different individuals underneath the given stacking blends. the 

arranging of the structure relies on the base needs as 

recommended inside the Indian ordinary Codes. The base 

needs relating the auxiliary wellbeing of structures square 

measure being covered by strategy for part unition down least 

style hundreds that should be expected for dead hundreds, 

mandatory hundreds, and elective outer hundreds, the structure 

would be required modern. Severe adjustment to stack in 

norms advises amid this code, it's trusted, cane sure the basic 

well-being of the structures that’s quire measure being 

planned. Structure and basic parts were typically planned by 

Limit State system. Refined and skyscraper structures might 

want fright fully time taking and bulky computations abuse run 

of the mill manual ways. STAAD. Pro gives U Sab risk, 

productive, simple to utilize and address stage for breaking 

down. 

 Santigold, M. and Humar, J [2] The projected 200 5 edition of 

the National codification of North yank country specifies 

dynamic analysis as a result of the foremost well-liked 

methodology for computing unstable vogue deflections, and 

force whereas to maintain the equivalent static force 

methodology for an area of low seismicity and for the buildings 

with positive height boundaries. Comprising of the flexible 

modular reaction range approach or the numerical mix direct 

time history philosophy, or nonlinear (inelastic) reaction 

history examination. While straight and nonlinear 

examinations might want cautious explanatory displaying, the 

last needs extra issues for appropriate recreation of hysteretic 

reaction partner degreed require an uncommon report that 

includes expand survey of support partner degree supporting 

investigations by an independent group of architects, with talks 

on scientific demonstrating of structures, auxiliary 

components, and hysteretic reaction. A discourse of the 

assurance of basic amount to be used in relationship with the 

proportional static power technique is introduced. 

 

Duan, X. N. and Chandler, A.M[3] Based on Associate in 

Nursing uneven multistorey frame constructing model, this 

paper investigates the have an impact on of a constructing's 

better vibration units’ useless torsional reaction and evaluates 

the adequacy of the provisions of modern seismic building 

codes and consequently the modal analysis method in 

accounting for improved malleability demand in frames settled 

at or close to the stiff fringe of such buildings. it's entire that 

the effect of upper vibration modes at the response of the top‐

story columns of stiff‐edge frames will boom extensively 

with the building's standard unconnected lateral quantity and 

consequently the significance of the stiffness eccentricity. the 

appliance of the equal static torsional provisions of certain 

building codes may want to cause non‐conservative estimates 

of the height malleability call for, extensively for systems with 

massive stiffness eccentricity. In these instances, the critical 

additives rectangular degree prone to immoderate extra 

malleability demand and, consequently, could also be 

difficulty to appreciably a number of severe structural harm 

than in corresponding radially symmetrical buildings. it's 

observed that frequently choppy homes excited properly into 

the useless vary won't be carefully designed mistreatment 

linear elastic modal evaluation idea. unique caution is wanted 

once making use of this method to the look of stiff‐aspect 

body additives in extremely choppy systems. 

Fu, F. [4] A third-dimensional limited part model structured by 

the creator was utilized in this paper to inquire about the 

dynamic breakdown of a multi-story steel composite edge 

building. The anticipated model will speak to the world 3-D 

conduct of the multi-story working underneath the sharp 

segment evacuation circumstances. upheld this model, 

consistent amount contemplates were distributed to inquire 

about the basic conduct with varieties in: quality of steel, 

quality of cement and support work measure. Through the 

consistent amount examine, the measure store dynamic 

breakdown inside the future style we read need. 

M wavy [5] Attribute able to the straight forwardness of spring 

less static sucker examination contrasted with springless 

powerful investigation, the investigation of this frame work 

has been done numerous examinations as of late. Amid this 

paper, the legitimacy and along these lines the importance of 

this frame work square measure surveyed by examination with 

'dynamic sucker' romanticized envelopes got from dynamic 

unique break down investigation. This is frequently attempted 

misuse common and fake seismic tremor records required on 

twelve RC structures of different qualities. This includes 

sequential scaling and use of each accelerogram pursued by 

evaluation the very pinnacle of reaction, up to the activity of 

the auxiliary breakdown. The consequences of more than 100 

springless unique examinations utilizing a cautious second 

demonstrating methodology for everything about twelve RC 

systems are used to accumulate the dynamic weakling 

envelopes and contrast the   and the static sucker results with 

very surprising burden designs. Savy relationship is gotten 

between the determined admired envelope soft dynamic 

examinations and static weakling results for a plot class of 

structure. Wherever in consistencies were resolved, serious 

examinations bolstered Fourier plentifulness investigation of 

the reaction were attempted and traditional suspicions were 

recommended 

  Este Kanchi et al [6] a brand-new methodology for 

overall performance-based earthquake evaluation and style has 

been brought. For the duration of this technique, the structure 

is subjected to accelerograms that impose increasing dynamic 

call for on the structure with time. specie damage indexes 

vicinity unit monitored as much as the collapsed unique overall 

performance restrict that dense the persistence in definite 

quantity for the shape. also, a manner for generating common 
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accumulating accelerograms has been delineate. 3 

accelerograms a regenerated victimization this system. 

Moreover, the concept of endurance Time has been delineating 

by using applying those accelerograms to single and multi-

degree of freedom near systems. The appliance of this system 

for evaluation of complex nonlinear systems has been 

explained. Endurance Time method affords the equal approach 

to volatile evaluation and style of complex structures that may 

be implemented in numerical and experimental investigations 

Cassiano et al. [7] Seismic standard enable enhancing the 

structural Malle ability and dominant the injury distribution. 

Therefore, particularization rules and style necessities given by 

current unstable codes can be conjointly useful to enhance the 

structural hardiness. During this paper a comprehensive 

constant quantity study dedicated to quantifying the 

effectiveness of (MRF) in limiting the progressive collapse 

below column loss eventualities is given and mentioned. The 

structural performance was analysed through nonlinear static 

and dynamic analyses. With this regard the subsequent cases 

were examined: (I)MRF structures designed for wind actions 

consistent with Euro code1; (ii)MRF structures designed for 

unstable actions consistent with Euro code eight. The 

investigated parameters were (I)the quantity of story’s; (ii)the 

inters Torey height; (iii)the span length; (iv)the building setup 

layout; and (v)the column loss state of affairs.  

Results show that structures styled consistent with capability 

design principles square measureless strong than wind 

designed ones, only if the connections have an equivalent 

capability threshold in each case. additionally, the numerical 

outcomes show that each quantity of parts higher than the 

removed column and stiffness of beams square measure the 

key parameters in sensational progressive collapse. 

Wilkinson et al [8] A tangibly non-direct plane-outline model 

is presented that is fit for investigating elevated structures 

exposed to tremor powers. The model speaks to each floor of 

the structure by Associate in Nursing get together of vertical 

and even shaft segments the model presents yield pivots with 

perfect plastic properties in a normal plane casing. There 

locations are spoken to by the elucidation (influence) of each 

floor and along these lines the pivot of all beam– segment 

crossing points. The mass is basically identified with the 

interpretations; thus, the examination is regularly apportioned 

as a static buildup of the turns, joined with combination of the 

dynamic conditions for the interpretations. The dynamic 

incorporation is here apportioned by utilization of the Runge– 

Kutti topic. This methodology allows a structure to be 

displayed by m (n + 2) degrees of opportunity (where m is that 

the assortment of stories and n is that the assortment of 

sounds). The position of the dense solidness network is 

basically m. Its development, which needs the reversal of the 

motility, rank m (n + 1), solidness framework, is required 

exclusively at time-steps wherever the example of yielding has 

adjusted from the  

pas time-step. This model is particularly captivating for non-

straight reaction history investigation of tall structures since it 

is prudent, allows each floor to have various redundancies, and 

each affiliation Three confirmation precedents are given and 

subsequently the outcomes from static push-over examination 

are contrasted and time– history results from the streamlined 

model. The outcomes confirm that the model is equipped for 

action non-straight reaction history investigation on normal 

elevated structures. 

Naser, M,[9] The first essential in basic designing is that the 

style of simple fundamental components and individuals from 

structure viz., pieces, bars, sections and footings. The essential 

advance Nany style is to settle on a choice the master mind of 

the genuine structure. The arrangement of pillars and segments 

square measure decided. At that point the vertical hundreds 

like dead and live hundreds square measure determined. When 

the hundreds square measure acquired, the component that 

takes the heap starting for example the sections are regularly 

structured. From the chunks, the hundreds square measure 

exchanged to the shafts. The hundreds returning from the 

chunks on to the shaft is additionally tetragon or triangular. 

depending on this, the pillar is additionally structured. The 

hundreds (mostly shear) from the shafts square measure at that 

point exchanged to the segments. For arranging sections, it's 

important to get a handle on the minutes they're exposed to. 

For this reason, outline examination is finished by Moment 

Distribution system. 

The greater part of the sections structured amid this task were 

thought of to be pivotally stacked with uniaxial twisting. At 

long last, the footings square measure structured bolstered the 

stacking from the section and conjointly the dirt bearing 

capacity cost for that singular space. All component parts 

square measure checked for quality and strength. The structure 

was abdominal muscle into planned according to IS 456: 2000 

while not considering quake hundreds abuse STAAD. Pro PC 

code. At that point the structure was broke down for seismic 

tremor hundreds according to Equivalent static examination 

procedure and once getting the base shear according to IS 1893  

Mohammad Adil Dar, et al. [10] Catastrophes are unpredicted 

activities which have negatively influenced human's existence 

due to the fact that the start of the day of our reality. due to 

such occasions, there have been endeavours to alleviate over 

powering impacts of these fiascos. results of such endeavours 

are very guide in urbanized countries show ever tragically and 

miserably terrible in developing international locations 

collectively with our personal. 

Seismic tremors are one of the nature's most outstanding 

dangers on our planet that have taken over whelming toll on 

human life styles and belongings considering the fact that 

antiquated activities. The abrupt and sudden nature of the 

tremored vent aggravate site mental dimension and shakes the 

lesson of the overall populace. man, views theme on earth for 

safety and power beneath his feet and while it itself trembles, 

the stun he receives in reality is scary. Notwithstanding the 

primary seismic tremor configuration IS code 1893 the BIS 

(Bureau of Indian Standards) has distributed other pertinent 

quake configuration codes for tremor safe development 

Masonry structures (IS-138281993) 

•As per the, code Horizontal bands should be provided at 

lintels, roof level also plinth. 

•As per the code, Giving vertical fortification at significant 

areas, for example, interior and outside divide rafter section, 

corners 

•As per the code, Grade of mortar should be specified for 

different types of seismic tremor zones. 

•Both in plan and vertical configuration Irregular shapes 

should be avoided. Quality affirmation and appropriate 
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workmanship must be guaranteeing data all expense with no 

trade off. 

In RCC framed structures (IS-13920) 

•As per the code the spacing of lateral ties should be kept closer 

In RCC framed structures. 

•For better encouragement the hook in the ties should beat 135 

degrees in its place of 90 degree 

•As per the code, the arrangement of lateral ties in the columns 

and must be continued through the joint as well. 

•As per the code the lateral ties (stir ups for beams) should be 

at closer Spacing. Whenever laps are to be provided 

Jaswant N. et al. [11] Open first story is a run of the mill 

highlight in the advanced multistorey developments in urban 

India. Such highlights are exceedingly bothersome in 

structures worked in seismically dynamic zones; this has been 

confirmed in various encounters of solid shaking amid the past 

quakes. This paper features the significance of unequivocally 

perceiving the nearness of the open and close multi-stock 

piling in the examination of the structure. The mistake engaged 

With demonstrating such structures as total uncovered edges, 

disregarding the nearness of infills in the upper stories, is 

brought out through the investigation of a precedent structure 

with various logical models. This paper contends for prompt 

measures to forestall Heun predictable utilization of delicate 

first stories in structures, which are planned without respect to 

the expanded removal, liability and power requests in the 

primary story sections. Substitute measures, including 

solidness equalization of the open first story and the story 

above, are proposed to diminish the anomaly presented by the 

open first story. 

Gaikwad et al [12] The essential objective of earthquake 

engineers is to fashion and build a shape in such the only 

manner that injury to the structure and its structural element all 

through the earthquake is minimize. For the evaluation purpose 

models of G +9 stories of RCC and metal with unsymmetrical 

plan is think about. The evaluation is by carried by means of 

victimization F.E primarily based more often than not software 

program package deal. numerous parameters like lateral force, 

base shear, story glide, tale shear are frequently determined. 

For dynamic evaluation time records approach or reaction 

spectra technique is hired. Dynamic analysis has to be 

accomplished for symmetrical furthermore a symmetrical 

building. Dynamic evaluation is frequently within the style of 

complete nonlinear dynamic time records analysis. If the RCC 

and steel constructing rectangular measure unsymmetrical, 

Torsional result are going to be turn out in each the building 

and so square measure compared with one another to see the 

economical building underneath the result of torsion. 

 

3. METHODOLOGY 

1. Data Collection: Gather site data (seismic zone, soil type) 

and building details (dimensions, materials, loads). 

2. Load Calculation: Calculate dead loads, live loads, and 

seismic loads using parameters like zone factor (Z), 

importance factor (I), and response reduction factor (R). 

3. Structural Modelling: Develop a 3D model in software, 

applying loads and boundary conditions. 

4. Analysis: Perform static (Equivalent Static Method) or 

dynamic analysis (Response Spectrum or Time History). 

5. Design and Detailing: Design foundation, beams, columns, 

slabs, and ensure ductile detailing as per seismic codes (e.g., 

IS 13920). 

6. Validation: Check drift limits, strength, and stability, and 

prepare detailed documentation for construction. 

 

Plan of the project: 

The Project consists of one master bedroom, one bedroom, one 

living room, one dining room, one kitchen, one stair hall, two 

toilets, two balconies and one veranda. 

The dimension of the project is (12x7.5) m and the project is 

of G+3 residential building. 

 

 
                      Figure 1. Residential building plan 

1.A detailed 2D architectural plan showing the layout of rooms 

and other features for the G+3 residential building. 

 

 
              Figure 2. 3D Model of G+3 residential building 

2.A visual representation of the G+3 residential building 

structure in three dimensions. 

 

 
                                    Figure 3. Materials                                         

3.Illustrates the types of materials used in the building, 

including concrete and reinforcements. 
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                               Figure 4. Load and defination  

4.Shows the applied load values and their definitions used in    

the building's design. 

 
                                     Figure 5. BM at z (DL) 

5. Depicts the bending moment distribution under dead load 

(DL) for structural analysis.                              

 
Figure 6. Displacement 

6. Represents the displacements experienced by the structure 

during dynamic loading. 

 
Figure 7. Seismic load 

7.Visualizes the distribution and magnitude of seismic forces 

in acting on the building 

 
Figure 8. Beam concrete design 

8. Highlights the reinforced concrete design details for beams 

the structure. 

 

4. CONCLUSION 

In conclusion, the seismic analysis of the residential building 

provided valuable insights into its structural behavior under 

earthquake loads. By applying appropriate design 

methodologies and considering dynamic forces, the building 

was assessed for stability, safety, and compliance with seismic 

design codes. The analysis demonstrated the importance of 

incorporating seismic-resistant features such as reinforced 

structural elements and proper material selection, to ensure 

durability and occupant safety. This project highlights the 

necessity of integrating seismic analysis into the design 

process to enhance resilience and reduce the risks associated 

with seismic events. 
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