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Abstract 

In addition to having a solid understanding of the science of structural engineering and the 

practical aspects of the design process, such as the most recent design codes and by laws, as 

well as ample experience, intuition, and judgment, the structural planning and design process 

also requires imagination and conceptual thinking. Standards are in place to ensure and 

improve safety while striking a careful balance between efficiency and safety. Auto CAD 

software is used to design the slabs, beams, columns, and footings of the G+7 building in 

India in this study. Before you can design them, you need to get the plan of the building, 

which shows where each room (like the kitchen, bedroom, or bathroom) is located. so that 

they meet the needs and comfort of the residents while also serving their intended purpose. 

Consequently, based on the suitability; Beam plan layout and column placement are fixed. 

The dead loads, which are determined by the unit weight of the materials used (concrete, 

brick), and the live loads, which are determined in accordance with the codes IS:456-2000 

and HYSD BARS FE415 in accordance with IS:1786-1985, are then calculated. At a depth of 

six feet, the safe bearing capacity of the soil is set at 350 KN/m2, and the depth of the soil 

should be 1.5 times the width of the footing below its base. The safe bearing capacity of the 

soil is the basis for the design of footings. Knowing the moments that columns and beams are 

subjected to is essential for their design. Frame analysis is carried out using the limit state 

method for this purpose. Slab design is influenced by end conditions, loading, and whether 

the slab is one-way or two-way. The loads are transferred to the beam from the slabs. The 

columns then take on the loads from the beams, mostly shear loads. Finally, each of the four 

components' strength and serviceability must be checked on the sections.  

 

1. Introduction 

In the United States, the smallest self-contained apartments are known as studio, efficiency, 

or bachelor apartments, while in the United Kingdom, they are known as studio flats. These 

units typically have a single, large main room that serves as the living room, dining room, 

and bedroom all in one place. Typically, it also has kitchen facilities and a separate, smaller 

bathroom. 

After these smaller apartments, there are one-bedroom apartments with separate bedrooms, 

followed by two-bedroom, three-bedroom, and so on. Small apartments typically only have 

one entrance, and apartments with more than three bedrooms are uncommon in most rental 

markets. 

There may be two entrances in large apartments; maybe one at the front and one at the back, 
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or it could come from an underground or other parking structure attached to it. The entrance 

doors may connect directly to the outside or to a common area inside, like a hallway, 

depending on the design of the building. 

Earthquake: An earthquake is a natural disturbance that devastates human life through the 

process of the earth shaking. It occurs as a result of the release of elastic energy, which causes 

the ground, or earth, to move suddenly in a few seconds. Unpredictable and affecting to a 

large extent, it is an activity. It kills people and causes significant damage to transportation, 

cities, villages, and towns. In the engineering field known as earthquake engineering, we 

investigate the destructive effects of earthquakes and the means by which we can lessen their 

damage. It is necessary to investigate solutions and implement them in practical operations, 

such as planning, designing, building, and so on, in order to minimize earthquake damage. 

Damage to the physical quantities of a structure, road, pipeline, infrastructure, bridge, tower, 

building, human life, and so on are examples of physical damage. Additionally, aftershocks 

cause significant damage to earthquake-weakened structures. The minor vibrations that 

follow a major earthquake are known as aftershocks. Landslides, fire, and dam failure, which 

causes flooding in the area nearby, are some of the major effects of an earthquake. Numerous 

individuals lost their shelters as a result of the earthquake, lowering the standard of living of 

the local population and preventing communication. 

Zones of earthquakes: When an earthquake occurs in India, it behaves differently depending 

on where it occurs. Therefore, in order to construct a building in various zones or locations, a 

seismic map with knowledge of the area's properties is required. Zone I, Zone II, Zone III, 

and Zone IV are the four seismic zones in India. 

The unique reason assessment and layout software STADD PRO is superior for building 

systems is complex but simple to use. STADD PRO Version 8 features a graphical user 

interface that is both powerful and user-friendly, as well as unparalleled modeling, analytical, 

and layout methods that are all integrated using a standard database. Despite being short and 

straightforward for systems that run smoothly,  

 

 
Fig.1 Living Room 
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2. Literature Review 

Midway through the 20th century, North America saw the rise of this kind of apartment. In 

the beginning, the term was used to describe a living space constructed within a typically 

19th-century industrial building. These huge apartments were popular with musicians and 

artists who were looking for a place to live in big cities like New York. This has to do with 

people squatting illegally in abandoned buildings in these cities. After town planning 

regulations and economic conditions changed in the middle of the 20th century, these loft 

apartments were typically situated in former high-rise warehouses and factories that had been 

left vacant. The resulting apartments set a new standard for the bohemian lifestyle and are set 

up in a completely different way from the majority of urban living spaces, which frequently 

include art studios and workshops. Developers have responded to the shortage of suitable old 

buildings by building new ones with the same aesthetic, with varying degrees of success. The 

input and output conventions used correspond to common building terminology. The models 

in STADDPRO are logically defined as ground-with-the-beneficialaidofwayofground, 

column-with-the-beneficialaidofwayofcolumn, bay-with-the-beneficialaidofwayofbay, and 

wall-with-the-beneficialaidofwall, rather than as a stream of non-descript nodes and elements 

as in massive reason applications. As a result, the structural definition is clear, concise, and 

extensive. 

The effects that are produced through the use of the packages must be immediately usable 

with the engineer's assistance. General-purpose laptop programs produce big results that may 

require more processing before they can be used in a structural format. 

 

 
 

Fig.2 Communal Apartment 

 

3. Proposed System 

Prakash Sangamnerkar and coworkers 2015. Regular buildings with reinforced concrete 

frames behave in a static and dynamic way. He has conducted a comparison study on the 

static and dynamic behavior of regular reinforced concrete buildings. This paper examines the 

static and dynamic behavior of a six-story structure and analyzes it using a computerized 

solution that is available in all four seismic zones—II, III, IV, and V—which is crucial for 
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building design and earthquake resistance. 

M.S. Aainawala and others 2014). Comparative study of R.C.C. buildings with and without 

shear walls for multiple stories. He compared R.C.C. buildings with and without shear walls 

for multiple stories. They applied the earthquake load to a building for G+12, +25, and G+38 

in zones II, III, IV, and V for various shear wall positions. In each case, they calculated the 

story drift and lateral displacement. It was discovered that multi-story R.C.C. buildings with 

shear walls are more cost-effective than those without. According to the analysis, R.C.C. 

buildings without shear walls experience significantly more displacement at various levels 

than multi-story buildings with shear walls. Which is crucial for the design of buildings and 

the use of shearwalls? 

Experimental study and research on the behavior of an interior RC beam column joint 

subjected to cyclic loading by P.Rajaram, A. Murugesan, and G.S. Thirugnanam (2010). He 

talked about the experiment and. The interior RC beam column joint's behavior under cyclic 

loading is the subject of research. When the frame is subjected to earthquake loading, the 

beam column joint—an essential component of reinforced concrete moment resisting 

frames—needs to be properly designed and detailed. Bond and shear failure mechanisms, 

which are brittle in nature, govern the failure of beam column joints during earthquakes. As a 

result, a current international code places a high value on the confinement of core concrete 

and the provision of adequate anchorage for longitudinal bars. Codes also include provisions 

for reducing seismic forces through special ductility requirements. IS 13920:-1993 provides 

specifics on how to achieve ductility in reinforced concrete structures. The analysis and 

design of two-bay, five-story R.C.C. moment resisting frames are the subject of this paper 

 

 
Fig.3 Parking area and ground surface 
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Fig.4 Walls 

 

4.Conclusion 

All checks for ductile shear performed on an ordinary moment shear resisting frame with a 

response reduction factor (R) of 4.5 fall within the permissible range. As a result, the frames 

and shear walls are designed in accordance with IS 456-2000, IS 13920-1993, and other 

standards, as well as detailed in accordance with IS 13920-2002. The volume of concrete and 

weight of steel required for the design of a G+6 building using STAAD Pro was determined 

for various seismic zones. Concrete volume in cubic meters is shown in Table 4, and steel 

mass in Newtons is shown in Table 5 for various seismic zones calculated with STAAD Pro. 

Fig. While Fig. 18 depicts the concrete volume graph in cum, 19 depicts the Newtonian 

weight-to-fsteel graph used in the design of the G+6 building with STAADPro. 
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