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Abstract: Due to rising land prices in most nations because of population growth. The trend of constructing tall buildings has been 

on the rise, and currently, these structures typically have between 150 and 200 stories. This tendency is expected to persist as high- 

rise towers continue to be developed These high-rise structures are subject to extremely high lateral load because of wind and 

seismic pressures. By resulting in large deformations and strains, these loads have the potential to significantly change the structure's 

stability and functionality. Vertical loads and lateral forces both need to be resisted to avoid serious damage. Because earthquakes 

induce ground shaking and ground displacement, it is imperative to stop their detrimental effects. 
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1.0 INTRODUCTION 

High-rise buildings need to be built with strong structural systems that can support these loads and provide adequate safety and 

serviceability. The main objective of seismic design is to withstand lateral forces experienced during an earthquake. This helps 

decrease the likelihood of harm to individuals within the earthquake-affected area. Structural engineers frequently recommend 

employing a tube system for lateral resistance in high-rise structures. It gives considerable resistance to lateral stresses and seismic 

waves. Tubular structures have been widely employed as a reliable structural method to sustain lateral loads in tall buildings. High- 

rise buildings are envisioned as hollow, cantilever tubes that are oriented perpendicular to the earth. Modern lateral stability 

technologies have made it possible to build a taller, more powerful structure. Famous structural engineer Fazlur Rahman Khan 

created the framed tube construction in 1960. The framed tube concept is one of the most widely used structural solutions for tall 

buildings. In the external frames of the structure, deep spandrel beams are securely joined to closely spaced columns. In this kind 

of arrangement, it had a significantly stiffer outside tube. Figure 1.1 illustrates that the column spacing within the structure can vary 

from 1.5m to 4.5m. Spandrel beams can range in depth from 0.5 to 1.2 meter. The entire structure functions as a hollow tube. This 

serves as a perpendicular cantilever against the earth. Most lateral loads are resisted by a hollow tube, and gravity loads are resisted 

by an interior column. The framed tube system's adaptability allows it to accommodate several floor plan geometries, such as 

rectangular, square, circular, and irregular ones. This design offers an advantage by transferring bending moments and shear forces 

from the columns to the spandrel beams. These beams operate akin to the flanges of a vertical cantilever beam, thereby diminishing 

the load-bearing demands on the columns. 

 

2.0 FUTURE SCOPE 

Advanced Seismic Analysis Techniques: Explore and develop advanced seismic analysis techniques specifically tailored for Framed 

Tube Structures. These techniques could include considering higher modes of vibration, soil-structure interaction effects, and non- 

linear behavior to obtain more accurate seismic response predictions. Comparison of Framed Tube Structure Seismic Behavior with 

and Without Shear Wall. Seismic Performance of Mega-Framed Tube Structures: Study the seismic performance of mega-tall 

buildings designed using the Framed Tube concept. Analyse the behavior of such structures under extreme lateral loads and assess 

their safety and stability. Innovative Framed Tube Configurations: Investigate and optimize innovative Framed Tube configurations 

to further enhance their lateral stiffness, strength, and energy dissipation capabilities. This could involve exploring novel 

arrangements of core columns, perimeter frames, and bracing systems. 

3.0 METHODOLOGY 

3.1 General 

This chapter contains the methodology adopted for the detailed description of the research work. The methods of analysis and the 

specifics of the model are detailed in this section. This study is being done to find out how the different seismic zones would affect 

RC and framed tube structures. 

The two types of seismic analysis techniques now being utilized to determine the structure's demand are as follows: 

 Linear Static method 
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 Linear dynamic method 

 

3.1.1 Linear Static Method 

In a design process known as linear static analysis, the structure is subjected to analogous static forces brought on by wind or 

earthquakes. The computation of story forces is prescriptive, and IS-1893 Part I 2016 computation formulas are given. Regular 

structures, low seismicity regions, and environments where the fundamental mode of vibration dominates dynamic Behavior without 

substantial higher modes or torsion effects are the typical application domains for linear static analysis. 

 

3.1.2 Linear Dynamic Method 

According to IS-1893 Part-I 2016, when the time Ta is greater than 0.4 and Dynamic Analysis is performed, the Linear Dynamic 

Method is utilized to evaluate the demand of the structure for buildings whose reaction is dominated by more than one mode. 

Response Spectrum Method- For conducting seismic analysis and design of a structure at a specific location, it is essential to utilize 

the actual time history records of seismic ground motions. The existence of such records everywhere is not feasible, though. 

Additionally, the seismic analysis of a structure must consider more than just the maximum ground acceleration. The behavior of 

the structure is influenced by its inherent dynamic properties and the frequency content of the ground motion. To address these 

challenges, the response spectrum is commonly used in seismic studies of structures. The response spectrum can be thought of as 

the point where an SDOF system will respond maximally given a particular damping ratio. To determine the lateral forces created 

in a structure because of an earthquake, response spectra can be utilized to obtain the peak structural responses within the linear 

range. This aids in the construction of structures that are earthquake-resistant. 

 

3.2 Problem statement 

In this present dissertation work, it is proposed to carry out a comparative study of RC structure framed tube structure and shear 

wall structure for increasing numbers of stories (40, 50, and 60) under seismic loads. The seismic analysis of structures using ETAB 

software. Structures are situated in different seismic zones (II, III, IV, and V), and seismic parameters are taken from IS-1875 Part 

I. 

 

3.3 Input Data of Building 

3.3.1 Framed-Tube Structure: 

The building's slab and beam parts are all the same at every height. 

 Size of beam- 450x900mm 

 Slab Thickness – 200mm 

 Floor height- 3.6m 

Table 3.1, Table 3.2, and Table 3.3 Shows section properties for different stories and zones of a building. These properties include 

column sizes, middle column sizes, beam sizes, and slab thickness. It is divided into five zones (II, III, IV, V), and for each zone, 

it provides information about the size of outer columns, corner middle columns, and main middle columns. Information about the 

size of the beams (both outer spandrel beams and inner beams) is given in meters. The thickness of the slab is provided. 

Table 3.1 Section properties for 40-story. 
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Table 3.2 Section properties for 50-story. 
 

3.4 Shear Wall Structure: 

The building's slab and beam parts are all the same at every height. 

 Size of beam- 450x900mm 

 Slab Thickness – 200mm 

 Shear Wall – 400mm 

 Floor height- 3.6m 

Table 3.3 Section properties for Shear Wall Structure 
 

3.5 The basic material properties used are as follows: 

 Grade of concrete for beam and slab = M40 

 Grade of concrete for column = M60 

 Grade of steel = Fe500 

 

Table 3.4 Section properties for 60-story. 
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4.0 Experiments 

4.1 General 

The software work completed for the dissertation is contained in this chapter. This study is being done to investigate how high-rise 

RCC buildings respond to seismic stresses and how the Framed Tube structural system affects that. The modeling is done using 

ETABS software. The finite element method of analysis is the foundation of the software. 

 

4.2 Model details: 

To investigate the seismic response of a 40, 50, and 60-story high-rise RCC Shear Wall Structure and Framed Tube Structure. 

Figure 4.1: Plan of given Framed Tube Structure Figure 4.2: Plan of given Shear wall Structure 

 

4.3 Given data for structures: 

Table 4.1 provides important details about a Framed Tube Structure and Shear Wall Structure. These details are essential for 

understanding and analyzing the structural characteristics and performance of the building in various conditions. 

 

Table 4.1: Details of Framed Tube Structure 
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4.4 Modeling of Structure: 

ETABS software is used for building modeling and analysis. It is done to analyse buildings with 40, 50, and 60 stories in various 

seismic zones. 

 

4.4.1 Software modeling of 40-story Framed Tube Structure: 

 

 

 

Figure 4.3: Model of 40-story Framed Tube Structure Figure 4.4: Model of 40-story Shear Wall Structure 

 

 

5.0 RESULTS AND DISCUSSION 

5.1 General 

In the analysis process, both wind and seismic loads are imposed on each model, followed by evaluating each model utilizing the 

ETAB 2016 software. The research results for each building model, including metrics such as storey drifts, base shear, and 

displacements, are compared among themselves. 

 

5.2 Displacement 

According to Indian standards, the maximum displacement allowed in a multi-story building for seismic events is 𝑯 𝑯𝑯𝑯 (where H 

represents the height of the building), and for wind events, it is H/500. Therefore, the maximum displacement for different stories 

can be calculated accordingly using these values shown in table5.1. 

 

Table 5.1 Maximum Displacement as per Indian Regulations 
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Table 5.2: Maximum Displacement for Framed Tube Structure 
 

 

Table 5.3: Maximum Displacement for the Shear Wall Structure 

 

 

The seismic displacements and wind load displacements for the different building models (40-story, 50-story, and 60-story) are 

presented in Table 5.2 and Table 5.3. The results indicate that the maximum seismic displacement for all models is within the Indian 

regulatory limit (H/250). Similarly, the wind load displacements are well below the H/500 limit. 

Figure 5.1: Comparison of lateral displacement 

 

The comparison of lateral displacements across different zones for the framed tube structure is illustrated in Figure 5.1. It  can be 

observed that as the seismic zone increases, both the seismic displacement and wind load displacement also increase. This trend 

highlights the importance of accounting for the seismic zone when designing high-rise structures. 
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5.3 Base shear:  

Table 5.4: Maximum Story Shear for Framed Tube Structure 
 

 

Table 5.5: Maximum Story Shear for the Shear Wall Structure 
 

 

Figure 5.2: Comparison of Story Shear 

 

Base shear values are crucial for understanding the lateral forces acting on a building during seismic events. Figure 5.2 provides a 

comparison of story shear forces for the framed tube structures in different seismic zones. As expected, the base shear increases with 

higher seismic zones, reflecting the higher lateral forces experienced by the building. 
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5.4 Story Drift: 

Storey drift signifies the horizontal displacement of a floor in relation to the floor immediately below it, brought about by external 

forces such as wind or earthquakes shown in table 5.6 and table 5.7. As per IS.1893-Part I 2016, the maximum allowable story drift 

is calculated as 0.004 times the story height, which for a 3.6-meter story height would be 0.0144 meters. 

 

Table 5.6: Maximum Story Drift for Framed Tube Structure 
 

 

Table 5.7: Maximum Story Drift for the Shear Wall Structure 
 

 

Figure 5.3: Comparison of Story Drift 

 

Story drift, as shown in Figure 5.3, represents the relative horizontal movement between adjacent floors due to external forces. The 

comparison of story drift across different zones reveals that as the seismic zone increases, the story drift also increases, indicating 

higher inter-story displacements. 
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6.0 CONCLUSION 

The conclusions from the study are as follows. 

1. A framed tube structure's lateral displacement is 35.75% less than values derived from an analysis of a shear wall structure. This 

demonstrates that, compared to other systems, the Framed Tube Structure system is the most effective in resisting lateral loads. 

2. All the structures demonstrate acceptable levels of story drift, meeting the criteria specified by IS 1893-2002. Comparing the 

results of the analysis of the shear wall structure to the values obtained from the analysis of the framed tube structure, the maximum 

storey drift is reduced by 34.77%. 

3. The primary factor affecting the base shear of a framed tube structure is the rise in seismic weight. When contrasted with a shear 

wall structure, the base shear of a framed tube structure exhibited a relatively minor increase of 4.48%. 

4. The axial force in corner columns of a framed tube structure is greater as compared to adjacent columns; this is called the shear 

lag effect in Framed Tube Structure. The axial force in the corner column is increased by 21% compared to the adjacent column. 
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