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Abstract 

 

This report has been composed as “DETAILED ANALYSIS BY ETABS OF A 530 SQUARE 

METER RESIDENTIAL BUILDING LOCATED AT DHAKA” .This six storied residential 

structure is an RCC structure. In this report we planned Column, Beam and Slab. We also 

calculated the required reinforcement of Column, Beam and Slab. We did all those things with 

the help of ETABS software and BNBC 1993 code and regulations. By utilizing ETABS software 

we computed wind load , Earthquake Load , Dead load and Live load. 
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Chapter 1 : Introduction 
 

1.1: Introduction: 

It is well acknowledged that a basic understanding of particular design abilities and methods is 

insufficient for professional success. These techniques are prone to periodic modifications as new 

research becomes accessible and new design methodologies become available. To comprehend 

and stay current with these important changes, as well as to safely engage in innovative design, 

the engineer needs a detailed understanding of basic performance of converted and steel as 

constructions a cost-effective and safe method. As a result, knowledge with modern design 

techniques is important when using this basic idea as a basis. 

 

1.2: Background of the Study: 

For the sake of simplicity, the majority of structures in the world are built of reinforced concrete 

members, also known as RC members. The structural engineer's main job is to design structures. 

Strength must be both safe from collapse and usable in usage. The structure must be adequate for 

all loads that may operate on it in order to be safe. High rise buildings structural systems must 

handle vertical gravity loads, but lateral stresses such as those caused by wind and earthquakes 

must also be considered. Maximum 100-year interval wind forces vary greatly depending on 

location; at ground level, they are typically around 100 kilograms per square meter (20 pounds 

per square foot) at ground level. The major environmental stress for buildings is wind loading, 

which competes with seismic loading. Over a lengthy period of time, they have caused about 

equal quantities of harm. Large destructive earthquakes, on the other hand, are less common than 

strong wind storms. Is taking place somewhere on the planet, despite the fact that many storms 

are tiny and confined. Tropical cyclones (including hurricanes and typhoons) are created in the 

tropical waters, where the most severe of all wind occurs. When these storms hit inhabited coasts, 

the consequences may be disastrous. Many constructions have been damaged as a result of 

earthquakes. Bangladesh has seen an increase in the development of multistory structures in 

recent years. Almost all of these buildings are being built in Dhaka. This research compares the 

effects of lateral force on a residential structure. Although nature offers an adequate environment 

on our planet, it is usually perfectly appropriate to their requirements, convenience, and wants, 

the planning, design, and construction of structures is fundamentally as ancient as humans. Early 

people could possibly find natural caves made of hollow trees that would provide them with some 

protection from the weather, but they would have to be positioned correctly to fulfill their needs. 

As a result, the building of a structure was born. A concrete structure is often made up of a series 

of frames that are made up of vertical and horizontal components. It's for this reason that it's 
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called a frame structure. According to BNBC's definition, a low-rise building is any construction 

with a height of less than 20 meters. A medium rise building is one whose uppermost level does 

not surpass 70 feet and does not exceed 75 feet, with a maximum height of 8 storeys. Any 

structure whose uppermost level exceeds 70 feet or 75 feet, which is often more than 8 storeys, 

is classified as a high-rise building. The structural design of a structure is generally done with 

earthquake and wind loads in mind. 

 

1.3 Objective: 

• To study and compare the effects of lateral force on a residential structure by using 

ETABS software. 

• To get a basic understanding of how to use basic ETABS software to design concrete 

buildings. 

• Using of ETABS software to study and compare the effects of lateral force on a 

residential structure. 

• To apply wind and earthquake load and analysis the model using ETABS software. 

 

1.4 Scope of study: 

The overall goal of this research is to use ETABS software to construct a given structure and 

analyze variations in building capacity. The software ETABS was used for structural analysis 

and design. The following codes were utilized for design and analysis: ACI code, UBC 1994, 

and BNBC 1993. 

 

1.5 limitations: 

Due to a lack of time, a thorough overall examination of the structure was not possible. Stairs and 

footings were not included in the design. Because the BNBC 1993 code was utilized, the study 

may be obsolete, and outdated software was used to comply with the BNBC 1993 code's 

suggestion. Because this research was done for a hypothetical circumstance, the structure's 

dimensions were mainly impractical. This research was carried out for a residential construction. 

Other structures were not studied since it would result in a lot of variety and take a lot of time. 

And for the last part there was no cost estimation in this investigation. 
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Chapter 2 : Review of literature 

 

2.1 RCC Frame Structure: 

The primary duty of a structural engineer is to design structures. The major aims of this thesis, 

from the structural engineer's perspective, are to distribute knowledge on the newest concepts, 

methodologies, and design data to structural engineers involved in the design of wind and seismic 

resistant structures. Recent advancements in seismic design, particularly those relating to 

structures in low and moderate seismic zones, are central to the argument. Wind and earthquake 

Resistant Buildings brings together the design features of steel, concrete, and composite 

structures in one book. The more a structure is higher, the more important it is to pick the right 

structural system. 

The function of the building is a major factor that affects the structural system. Large open areas 

in modern office buildings are required, which may be split with lightweight partitioning to meet 

the demands of different tenants. As a result, the primary vertical components are typically placed 

around the perimeter of the design as much as possible, and internally ingroup around the 

elevator, stair, and service lifts. The floor spaces between the external and internal components 

are leveled, creating a wide column free area for office design. The services are arranged 

horizontally above the partitions in each floor and are generally hidden in the ceiling tiles. 

Because of the increased depth required by this area, an office building's usual story height is 

3000 mm or more. 

Shear walls for horizontal load resistance are a significant advancement in reinforced concrete 

height rise structural systems. This is the first in a series of important advancements in the 

structural system of concrete high-rise buildings, which will allow them to be free of the flat plate 

system. The broad availability of reinforcing bars and the constituents of concrete, stones, sand, 

and cement has allowed the height of concrete buildings to rise during construction due to the 

creation and refining of these new methods, as well as the development of greater strength 

concrete. 
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2.2 Dead Loads: 

The weight of all materials, suspended loads (such as sanitary and electrical fixtures, linings, and 

fittings), and permanent equipment included into the building or other structure are all included. 

Its magnitude remains constant during the structure's lifetime. Permanent loads are a broader 

category that includes dead loads as well as force established by irreversible changes in structures 

over time, such as settlement, secondary effects of prestress, shrinkage, and creep incinerate. 

Walls, floors, ceilings, stairways, built-in partitions, finishes, cladding, and other similarly 

incorporated architectural and structural components, as well as the weight of cranes, are all 

examples of dead load. The term "dead load" refers to all permanent loads. 

 

2.3 Live Loads: 

A live load is a phrase used in civil engineering to describe a load that can vary over time. When 

individuals walk about in a building, the weight of the load is changeable or varies positions. 

Because it may be moved anywhere, anything in a building that is not attached to the structure 

might result in a live load. 

So, Live loads are the maximum loads predicted for occupancy by the intended use, although they 

must never be less than the loads specified by this section. 

 

2.3.1 Floor Live Loads: 

These loads are to be considered as the minimum live loads in pounds per square foot of horizontal 

rejection to be used in building design for the occupancies mentioned, and loads at least equal to 

be presumed for applications not specified in this section but that produce or accommodate 

comparable loadings. The real live load shall be utilized in the design of such building or sections 

thereof when it can be ascertained in designing floors that the actual live load will be larger than 

the value. Machine and equipment load’s require special consideration. 
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2.4 Wind Loads: 

Every building or structure, and every component of it, must be built and constructed to withstand 

the wind effects determined in accordance with this division's criteria. The shielding effect of 

nearby structures will not result in any reduction in wind pressure. Buildings sensitive to dynamic 

effects, such as those with a height to width ratio greater than five, structures especially vulnerable 

to wind induced oscillations, such as vortex shedding or icing, and structures over 400 feet 

(121.9m) in height, must be designed in accordance with approved government standards, and all 

structures will have to be designed in accordance with approved national standards. Building and 

foundation systems in areas prone to erosion and water pressure due to wind and wave action are 

free from the restrictions of this section. Buildings and foundations exposed to such loads must 

be designed in accordance with national standards that have been authorized. 

 

2.5 Earthquake Loads: 

The earthquake provision is primarily intended to protect against severe structural collapses and 

loss of life, rather than to reduce damage or retain functionality. As a minimum, the structure and 

its components must be built and constructed to withstand the impacts of seismic ground 

movements as specified in this section. 
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Chapter 3: Methodology 

 

3.1 General: 

ETBAS has been used to create analysis and as a design tool. The calculations were made using 

the ACI, BNBC, and UBC codes, and the portal frame technique was utilized for analysis using 

the program ETABS. The building will be a six-story edge supported slab construction. Its 

elevation and plan have been drawn. Then, for the proposed structure in Dhaka, wind and 

earthquake loads were calculated on chosen beams and columns using BNBC, UBC 1994 CODE 

(coefficient, wind speed, seismic zone). To verify for variations, necessary comparisons were 

made. 
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3.2 Flow chart: 
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Chapter 4 : Input Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Material 

Properties 

Contents Properties 

f 'c 3.5 Ksi or 24.13 Mpa 

fy 60 Ksi or 413.685 Mpa 

   

 

Slab thickness 

150 mm (for membrane), 

125 mm (for bending) 

   

Dead and Live 

Loads 

LL (Live Load) 3 KN/m2 

FF (Floor Finish) 1.5 KN/m2 

PW (Partition Wall) 2.5 KN/m2 

   

Wind Load Basic wind speed 238 Km/hr. 

Exposure condition A (for odd groups) 

   

Earthquake Load Soil type 𝑆3 ((for odd groups) 

Zone 1 (for odd groups) 

Typical story 

height 3.5m 

(IMRF Structure, 

RCC Building) 

Table 4.1: General Information regarding the model 

4.1 Input data: 
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4.2 Column Layout: 

Fig 4.1: Grid 1A,1B,1C and 1D Column 

Position Layout  

Fig 4.2: Grid 2A,2B,2C and 2D Column 

Position Layout 

Fig 4.3: Grid 3A,3B,3C and 3D Column 

Position Layout 

Fig 4.4: Grid 4A,4B,4C and 4D Column 

Position Layout 
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4.3 Beam Layout: 

Fig 4.5:  Beam Position Layout 
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Chapter 5: ETABS Modeling 

5.1 Overview: 

ETABS 9.6 is the PC software that is utilized in this proposal. ETABS is a fantastic tool that may 

help architects enhance their structural research and planning abilities. Part of this benefit comes 

from the diversity of possibilities available, while another aspect is that it is quite simple to use. 

The program's basic operation is straightforward. The customer utilizes seams, curves, linkages, 

and ligaments to create structural lines. and shells to compare grid lines to parent elements and 

gives these basic items base loads and characteristics (for example. Shell components can be 

distributed as cross-section or covering characteristics; frame elements can be distributed as area 

attributes; joint elements can be distributed as spring properties). Then, using the basic project 

and its objectives as a guide, complete the research, planning, and decomposition. The results are 

generated in the form of graphics or basic structures that may be printed or saved as documents 

for use in various projects. 

 

 5.2 ETABS Modeling:  

 

 

 

 

 

Fig 5.1: 3D view of the Building Fig 5.2: Elevation view of the Building 
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          Fig 5.3: Column view of the Building 

 

Fig 5.4: Building Plan grid system and story data definition 
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Fig 5.5: Define Grid Data 

 

Fig 5.6: Story Data 
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Fig 5.7: input concrete strength (Defining 

material proparties) 

Fig 5.8: Input rebar strength (Defining material 

proparties) 

  

 

 

Fig 5.9: Defining Beam section proparty data Fig 5.10: Defining Beam section proparty 

reinforcement data. 
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Fig 5.11: Defining Column section proparty 

data 

Fig 5.12: Defining frame section proparty 

reinforcement data. 

 

Fig 5.13:  Defining slab section proparty data. 
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          Fig 5.14: Frame proparties Fig 5.15: Defining mass source data. 

 

   
Fig 5.16: Assigning Live load Fig 5.17: Assigning FF load Fig 5.18: Assigning PW load 

 

Fig 5.19: Slab Load Information 
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           Chapter 6: Wind Load 

6.1 BNBC 1993 Code: 

  

Table 6.1: Combined height and exposure 

Coefficient 𝐶𝑧  

Table 6.2: Gust Response Factors, 𝐺ℎ and 𝐺𝑧 

 

 

6.2 Input Data: 

 Earthquake Load 

 Basic wind speed 238 Km/hr. 

 Exposure condition A (for odd groups) 

   

Exposure 

condition 

Basic 

wind 

speed, 

𝑽𝒃 

Velocity to 

pressure 

coefficient, 

𝑪𝒄 

Structural 

importance 

coefficient 

Ci 

Sustained 

wind 

pressure 

𝒒𝒛 

Gust 

coefficient 

𝑪𝑮 

Pressure,       

Pz-x 

Pressure, 

Pz-y 

1 238 

Km/hr. 
47 x 10−6 1 2.67 𝐶𝑧 

KN/m2 

1.37179 4.8426 𝐶𝑧 5.53 𝐶𝑧 
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6.3 Calculations: 

 

 

 

 

 

 

 

Wind Pressure:  

 Here, 

𝑞𝑧= 𝐶𝑐  𝐶𝑧 𝑉𝑏
2     𝐶𝑐 = 47 x 10−6 

    =47 x 10−6 𝑥 1 𝑥 𝐶𝑧 𝑥 2382     𝐶𝑖 =1 

    = 2.67 𝐶𝑧 KN/m2     𝑉𝑏= 238 Km/hr. 

  

Design Wind Pressure:  

 Here, 

Pz-x = 𝐶𝐺  𝐶𝑝 𝑞𝑧 𝐶𝐺=1.37179 

        = 1.37179 x 1.32 x 2.67 𝐶𝑧 𝐶𝑝=1.32 

        = 4.8426 𝐶𝑧 𝑞𝑧=2.67 𝐶𝑧 

 H/B= 1.31 m 

 L/B= 1.40 m 

  

Pz-y = 𝐶𝐺  𝐶𝑝 𝑞𝑧 Here, 

        = 1.37179 x 1.51 x 2.67 𝐶𝑧 𝐶𝐺=1.37179 

        =5.5300 𝐶𝑧 Cp = 1.51  

 H/B=0.93 m 

 L/B= 0.71 

                                L                 

 

 

 

                                                 H=24.5m 

             

                                26.25m                 

 

 

 

                                                 18.75m 

             

Wind                    Elevation Wind                       Plan 
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6.4 Back Calculations:  

  

Wx = (√
Given Value

Etabs Value
) x Basic Wind Speed 

 

 

 

Wy = (√
Given Value

Etabs Value
) x Basic Wind Speed 

 

        =√
482.4

384.59
 X 147.886 = 165.627 Km/hr. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         =√
301.7

240.14
 X 147.886 = 165.761 Km/hr. 
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6.5 Detailed view of the calculations: 

 

 

Fig 6.1: Detailed view of the calculations 
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Fig 6.2: Wind Load pattern. 

 

 

 

Fig 6.3: Support Reactions. 
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Chapter 7: Earthquake Load 

 

7.1 BNBC 1993 Code:   

 

Table 7.1: Response Modification Coefficient for structural System, R 

 

 

 

Chart 7.1: Value of Ct for Method A 
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Table 7.2: Seismic zone coefficients and Structure Importance coefficients, I, I' 

 

 

7.2 Input Data: 

 Earthquake Load 

 Soil type    𝑆3 ((for odd groups) 

 Zone     1 (for odd groups) 

 

Time Period Numerical 

Coefficient, Rw 

Seismic zone 

factor, Z 

Site Coefficient, 

S 

Importance 

Factor, I 

Method A, 0.03 8 0.075 1.5 1 

 

7.3 ETABS data input: 

 

Fig 7.1: Define static Load Case name 
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Fig 7.2: Seismic Load pattern for X direction (UBC 94) 

 

 

Fig 7.3: Seismic Load pattern for Y direction (UBC 94) 
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Chapter–8 Analysis Data 
 

8.1 Slab Moment: 

  
 

Fig 8.1: Moment Distribution in X Direction (Strip Method) 

 

Max Top = 0.4648 at [51.6732, 32.8084]; Max Bot = 0.2595 at [70.8115, 32.8084] 
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Fig 8.2: Moment Distribution in X Direction (Strip Method) 

 

 

Max Top = 0.5221 at [68.8976, 20.5052]; Max Bot = 0.2595 at 

[68.8976, 32.8084] 
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8.2 Beam Longitudinal Reinforcement: 
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Fig 8.3: Grid 1 Beam Longitudinal Reinforcement 
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Fig 8.4: Grid 2 Beam Longitudinal Reinforcement 
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Fig 8.5: Grid 3 Beam Longitudinal Reinforcement 
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Fig 8.6: Grid 4 Beam Longitudinal Reinforcement 
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8.3 Column Reaction: 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 8.7: Column Reaction 
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8.4 Column Analysis Data: 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 8.8: Grid 1 Rebar Percentage & Area 
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Fig 8.9: Grid 2 Rebar Percentage & Area 
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Fig 8.10: Grid 3 Rebar Percentage & Area 
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Fig 8.11: Grid 4 Rebar Percentage & Area 
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Conclusion & Recommendation 

 

Conclusion: 

An initial design for a six story R.C.C building was done using BNBC 1993. Overall, the structure 

was completed as efficiently as possible, although it may require future revisions and may not 

entirely conform with the BNBC 1993 regulation. Because the structure was unlikely to be used 

in real life and the proportions were imagined, there were several problems that needed numerous 

changes and edits. 

Only the basic planning and design of a six-story residential structure were completed and 

provided in this report. Due to a lack of time, the design of the staircase and foundation was 

ignored. 

 

Recommendation: 

Because this is only a model of an imaginary structure with hypothetical proportions, there may 

be several structural flaws. Furthermore, this research only included the preliminary and basic 

design, and the structure may require several changes and corrections. For the study to be more 

up to date and realistic, updated software and resources must be implemented. And as our group 

was the 5th one so because of that spacing between columns became huge, and for this the 

structure required more rebars than usual. So, using composite frames can bring down the column 

and beam size. 

 


