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ABSTRACT 

 

The report has been written as “Slab Design of a Six Storied Residential Building”. The 

construction of a six storied building can be divided into several major steps. These stages involve 

the execution of all works in a professional standard, because a six storied building is a very 

difficult structure. One of the main tasks during construction is to ensure the safety of residents. 

The creation of comfortable conditions for people living in the house and providing the maximum 

convenience in the use of utilities in the house is also important.  

The fundamental method followed right here is the sequential presentation of analysis & design of 

all forces of six storied constructing for earthquake and wind impact with the aid of using UBC 

1994, BNBC, and ACI code proposed locations in Bangladesh. For this cause Dhaka metropolis 

has been selected. Data & Figure are supplied wherever felt vital in reader pleasant way. Analysis 

and layout has been completed with ETABS. 

After analysis and design of the slab of a six-storied building in Dhaka we gained practical 

knowledge of design software ETABS and found out how the wind and earthquake loads affect 

the structure. 
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NOTATIONS 

 

LL Live Load 

DL Dead Load 

EQL Earthquake Load 

WL Wind load 

RCC Reinforcement Cement Concrete 

Psi  Pound per Square Inch 

Psf  Pound per Square feet 

BNBC  Bangladesh National Building Code 

ASTM  American Standard for Testing Material 
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AI  Artificial Intelligence 
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UBC Uniform Building Code 

ETABS  Extended Three Dimensional Analysis of Building System 
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CHAPTER-I: INTRODUCTION 

 

1. 1 Introduction: 

Shelter is one of important human survival needs which provides safety. In order to provide an 

economic & efficient shelter with provision of future, there are some basic procedures for an 

engineer to consider in a Structural Design. It is generally believed that only receiving training in 

a special design skill is not sufficient for successful professional practice. As new researches 

available and constantly introducing new design methods, the design programs are changing 

frequently. Understanding these rewarding developments, and in order to safely engage in 

innovative designs, engineers transparent grounding is required in terms of conversion and basic 

performance to build houses safely, economically and efficiently. 

 

1. 2 Background of the Study: 

A new surge of activity within the construction of tall buildings has taken place within the previous 

couple of years. Although there are many advancements in building construction technology 

generally. One spectacular achievement are made in the design and construction of high-rise-

buildings. The first development of high-rise buildings began with steel framing; ferroconcrete has 

since been economically and competitively utilized in variety of structures for both residential and 

commercial purposes. The newer high-rise buildings starting from 50 to 110 stories and now being 

built everywhere the US, are the results of very recent innovations and development of latest 

structural systems. Greater height entails increased column and beam sizes to form buildings more 

rigid in order that under wind load they're going to not sway beyond a suitable limit. Excessive 

lateral sway may cause serious recurring damage to partitions, ceilings and other architectural 

details. Additionally excessive sway may cause discomfort to the occupants of the building due to 

their perception of such motion.  
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New structural system of ferroconcrete, also as steel, take full advantage of the inherent potential 

stiffness of the entire building and thus don't require additional stiffening to limit the sway. In a 

steel structure, for example, the economy is often defined in terms of the entire average quantity 

of steel per square foot of floor area of the building. The typical unit weight of a standard frame 

with increasing numbers of stories. The gap between 2 the upper boundary and therefore the lower 

boundary represents the premium for height for the normal column and beam frame. Within the 

previous couple of years structural engineers have developed new structural systems with a view 

to eliminating this premium. Structural steel is widely utilized in buildings in developed countries. 

The development of improved construction techniques and constant improvements in methods of 

production and fabrication have rendered its use virtually limitless. Reinforced concrete frames 

are universally used for construction of medium to high-rise buildings. The event of improved 

construction techniques has made it possible to construct a high-rise building less costly both in 

time and money. 

The development techniques being widely utilized in high-rise reinforced concrete buildings are: 

- Lift Slab technique  

- Slip-form construction technique 

- Prefabricated construction  

- Tilt-up construction  

- Drop-slab construction  

- Composite construction technique 

In Bangladesh, reinforced embodied construction is semi mechanized. 

Reinforcement slicing and catch are committed manually, concrete mixing is generally done by 

the usage of mixer machine; figured holding above in conformity with four storied heights are 

performed manually then upon it height figured is generally carried by hoist or pitcher and hoist. 
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Fabricated type scaffolding regarding metal tubes are extensively back whole upon the world. In 

Bangladesh bamboo and wood scaffolding are still being used. For shuttering wooden planks and 

steel sheets have observed large application. At present slip forms, current types etc. are being 

efficaciously used for concreting. Finishing about reinforced might also stand plastered finish. 

Formed finish is used into high-rise buildings then additionally within mean in imitation of 

medium upward push constructions. The present job is involved with the education regarding 

excessive upward shove constructing development practice in Bangladesh. It consists of the 

learning concerning construction method existence followed, the government on mechanization of 

development industry or strategies then methods of building of use. This type regarding discipline 

is useful for evaluating the state of excessive upward shove building industry together with its 

shortcomings then scope about development. 

 

1. 3 Objective: 

 Doing overall analysis, modeling and design over the building for structural analysis. 

 To achieve a practical knowledge on structural analysis, modeling, slab design and 

detailing of structural components using advanced software such as ETABS. 

1. 4 Scope of Study: 

The main scope of this study was to gain knowledge about structure designing using advanced 

designing software such as ETABS and AutoCAD. The focus of this study was to concentrate on 

how to design two-way slab system in a structure considering lateral loads (i.e. wind load and 

earthquake load). 
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1. 5 Limitations 

 Analysis of the structure consists of multiple stages and factors. For concrete, no effects 

out of creep, contraction then temperature outcomes have been analyzed.  

 The concrete hold also been viewed uncrack.  

 Due to shortage of time no comparison amongst similar structures were done.  

 Only the design of two-way slab was completed in this study 
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CHAPTER-2: REVIEW OF LITERATURE 

 

2. 1 RCC Frame Structure: 

Reinforced cement concrete, or RCC, contains steel bars, called reinforcement bars or rebars. This 

combination works well since concrete is solid in compression, is easy to construct on-site, and is 

relatively inexpensive, and steel is quite strong in tension. The load is transported from a slab to 

the beams, the columns, the lower columns, and lastly to the foundation, which transfers it to the 

soil in an RCC-framed structure. The walls in such structures are built after the frame has been 

completed. The primary assignment of the structural engineer is the plan of structure. From the 

structure, the architect’s essential goal of this proposition is to disperse data on the most recent 

ideas, strategies, and plan information to underlying specialists locked in the plan of wind and 

seismic-safe structure. Fundamental to the proposition are ongoing advances in seismic plans, 

especially those identified with structures in zones of low and moderate seismicity. Wind – and 

tremor Resistant incorporates the plan parts of steel, cement, and composite structure inside a 

solitary book. The taller is the structure, the more essential it is to pick a proper primary framework. 

A significant thought influencing the underlying framework is the capacity of the building. Current 

places of business call for enormous open spaces that can be partitioned with lightweight dividing 

to suit the individual occupant’s requirements. 
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Subsequently, principle vertical parts are by and large organized, beyond what many would 

consider possible, around the edge of the arrangement and inside in-bunch around the lift, mix, 

and administration lifts. The floor regions between the outside and inside segments, leveling huge 

segment free region accessible for office arranging. The administrations are disseminated evenly 

in every story over the parceling and are usually covered in roof spate. The additional profundity 

needed by this space causes commonplace story tallness in a place of business to be 3000 mm or 

more. A significant advance forward in fortified solid tallness rise underlying framework comes 

with the presentation of vertical dividers for opposing level burden. This is the first to progress 

critical improvements in the prior arrangement of tall solid buildings liberating them and level 

plate framework. The advancement and refinement of these new frameworks, along with the 

improvement of higher strength concrete, has permitted the stature of solid structure to reach inside 

development comes from the wide accessibility of strengthening bars and the constituents of solid, 

stones, sand, concrete. 

 

2. 2 Dead Loads 

The weight of a building's structural parts, such as beams, walls, roof, and structural flooring 

components, are examples of dead loads, also known as permanent or static loads. Permanent non-

structural dividers, immovable fixtures, and even built-in cupboards can all be considered dead 

loads. The term "deal load" refers to weights that do not fluctuate significantly over time, such as 

the weight of 

 All permanent components of a building, such as walls, beams, columns, flooring material, 

etc. 

 Fixed permanent equipment and fittings that are a structural component (Like plumbing, 

HVAC, etc.) 

 The dead loads are determined based on the member sizes and material densities 

considered. 
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2. 3 Live Load 

The downward force acting on the building is caused by the anticipated weight of the occupants 

and their belongings, including furniture, books, and so forth. These loads are typically stipulated 

in building codes, and structural engineers must design buildings to withstand these or higher 

loads. These loads will vary depending on the purpose of the space, such as residential, office, or 

industrial, to mention a few. Codes often demand residential live loads to be around 200 kg/m2, 

workplaces to be 250 kg/m2, and industrial to be 1000 kg/m2, which is the same as 1T/m2. These 

live loads are also known as forced loads. 

2. 4 Floor Live Load 

Floor live loads are critical in building structural design. A good understanding of loading intensity 

is required for the economical and safe design of structures. In practice, the defined design load 

values in design codes are not necessarily the same. Such loads shall be taken as the minimum of 

live loads per square foot of pounds. Horizontal rejection to be included in the construction design 

for the specified occupancies, for uses not mentioned in this section but that is not listed in this 

section, and loads at least equivalent are considered to be it provides or accommodates comparable 

loadings 

2. 5 Wind Loads 

This is a critical design consideration, particularly for tall buildings or structures with an enormous 

surface area. Buildings are constructed to withstand extreme wind conditions that may occur once 

every 100 years rather than everyday wind conditions. These are known as design wind speeds 

and are required by construction codes. A building is frequently required to withstand a wind force 

of 150 kg/m2, which can be a significant force when multiplied by the building's surface area. 
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2. 6 Earthquake Loads 

During an earthquake, the Earth violently shakes the building horizontally and vertically, much 

like a bucking horse shakes a rider in the rodeo sport. This has the potential to cause the structure 

to collapse. The higher the force on the building, the heavier it is. It is vital to note that wind and 

earthquakes apply horizontal forces to the building instead of vertical gravity forces. 
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CHAPTER 3: METHODOLOGY 

 

3. 1 General 

We have used ETABS as a Design & Analysis software. We maintained the design code as per 

ACI, BNBC and UBC code for calculation. Our required building was selected and its plan & 

elevation were drawn on ETABS software. All loads (including Wind and Earthquake) have been 

calculated on all beams & columns. As our proposed building locate in Dhaka we used the 

coefficients and all other variables as per the requirement for Dhaka zone. We have done several 

comparisons to check all the variations. 

 

3. 2 Work Follows Chart 

 

 

 

 

 

   

 

    

 

 

 

 

  

1 

Drawing of the 

structures using 

ETABS Software 

2 
Section Selection & 

Load Calculation 

3 

Used ACI code, 

UCB 1994, 

BNBC 1993 for 

the analysis and 

design 

4 Designing 

Slab 

5 

Slab 

Detailing 

Fig 3.2. 1: Flow chart 
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CHAPTER 4: ETABS MODELLING & LOAD CALCULATION 
 

4. 1 ETABS Model: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig 4.1. 1: 3D View of the structure 
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X-Direction: 

A-B= 5m, B-C= 6.25m, C-D= 7.5m 

 

Y-Direction: 

1-2= 3.75m, 2-3= 4.5m, 3-4= 3m 

  

Fig 4.1. 2: ETABS model Plan View 
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4. 2 LOADS APPLIED ON THE MODEL:  

4.2. 1 Gravity Loads:  

Here are the loads due to gravity that were applied to the structure 

Loads 

LL 3 KN/m2 

PW 2.5 KN/m2 

FF 1.5 KN/m2 

 

4.2. 2 Wind Loads: 

Here are the calculations for wind load at our 6 storied structure: 

From BNBC 1993 we get, 

Exposure 

condition 

Basic 

wind 

speed, 

Vb 

Velocity 

to 

pressure 

co-

efficient, 

Cc 

Structural 

importance 

co-efficient 

CI 

Sustained 

wind 

pressure 

qz 

Gust 

co-

efficient 

Cg 

Pressure,   

Pz-x 

Pressure, 

Pz-y 

A 
210 

km/h 

47.2x10-

6 
1 

2.0815 Cz 

KN/m2 
1.393 

3.5896 Cz 

KN/m2 

4.4160 Cz 

KN/m2 

  
130.52 

mph 
            

 

Wind direction-X Wind direction-Y 

B= 11.5m B= 19m 

L= 19m L= 11.5m 

h= 17.5m h= 17.5m 

L/B= 1.65 L/B= 0.61 

h/B= 1.52 h/B= 0.92 

Cp= 1.238 Cp= 1.523 
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WL calculation for 6 storied structure: the calculation was done using BNBC 1993 (Section 

2.4) 

Table 4.2. 1 : WL calculation for 6 storied structure 

Wind pressure 

calculation 

X-dir Y-dir 

Floor 
Height 

(m) 

from 

GL 

Cz Pz-x 

(KN/m2) 

Area 

(m2) 

Floor 

level 

force 

(KN) 

Floor 

level 

force 

(kip) 

Pz-y 

(KN/m2) 

Area 

(m2) 

Floor 

level 

force 

(KN) 

Floor 

level 

force 

(kip) 

                      

1F 3.5 0.368 1.321 40.250 53.169 11.952 1.625 66.500 108.068 24.294 

2F 7 0.442 1.587 40.250 63.861 14.356 1.952 66.500 129.799 29.179 

3F 10.5 0.531 1.906 40.250 76.720 17.247 2.345 66.500 155.936 35.054 

4F 14 0.604 2.168 40.250 87.267 19.618 2.667 66.500 177.373 39.873 

Roof 17.5 0.668 2.398 20.125 48.257 10.848 2.950 33.250 98.084 22.049 

      Total force along X 

direction 

74.021 Total force along Y 

direction 

150.450 

Maximum allowable deflection for 6 floors:  

h/500 0.035 m 1.378 in 
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Deflection of our structure due both WX and WY load was less than maximum allowed 

deflection. So, our structure design is ok 

  

Deflection of our structure due to WX load 

Deflection of our structure due to WY load 
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4.2. 3 EARTHQUAKE LOAD CALCULATIONS: 

The structure was designed for Dhaka. So, according to BNBC 1993: 

Earth quake load 

Soil type S3 S=1.5 

Zone Zone 2 Z=0.15 

Importance factor 1 

 

EQL calculation: No manual calculation was done. ETABS was used to apply the load on the 

structure. The application process was similar to BNBC 1993 (Section 2.5). 

 

And we know, 

 

 

 

 

 

 

 

 

 

  

Fig 4.2. 1: Torsional Irregularity Check diagram 
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Now from ETABS we get, 

For Earthquake load X direction:  

ΔMax = 

 

 

 

 

 

ΔMin = 

 

 

 

 

 

 

We will select the deflection value for the top floor so, 

ΔAvg = (ΔMax+ ΔMin)/2 = (0.761938+0.746922)/2 = 0.77 

Now, ΔMax/ ΔAvg = 1.03 < 1.2 so our structure is ok 
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Now from ETABS we get, 

For Earthquake load Y direction:  

ΔMax = 

 

 

 

 

 

ΔMin = 

 

 

 

 

 

 

We will select the deflection value for the top floor so, 

ΔAvg = (ΔMax+ ΔMin)/2 = (0.824976+0.741517)/2 = 0.78 

Now, ΔMax/ ΔAvg = 1.05 < 1.2 so our structure is ok 
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Fig 4.2. 2 : ETABS model of 6 storied building with longitudinal reinforcement 

requirements 
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CHAPTER 5: SLAB DESIGN 

 

5. 1 Slab Calculations:  

 

 

 

 

 

 

 

 

 

 

 

 

 

This is the stress contour of slab. The moment values of the slabs were taken from here. The middle 

blue portion indicates positive moment and the highest positive moment was taken as the design 

moment. The red portion at the sides are the negative moments and the highest negative moments 

at the sides were taken as design moments. 

Below the stress figures indicate the process in which we selected the maximum moments for long 

and short directions of slab 6: 

 

  

Fig 5.1. 1: Stress Contour of Slab 



20 

©Daffodil International University 

 

 

 

 

 

 

 

 

 

According to ETABS our highest negative moment on slab 6 was found on the Left Support and 

the value of the moment was 1.1110 kft/ft. So we selected this as design moment. 

 

 

 

 

 

 

 

 

 

According to ETABS our highest positive moment on slab 6 was found on the middle and the 

value of the moment was 0.6074 kft/ft. So we selected this as design moment. 
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According to ETABS our highest negative moment on slab 6 was found on the Left Support and 

the value of the moment was 0.8602 kft/ft. So we selected this as design moment 

 

 

 

 

 

 

 

 

According to ETABS our highest positive moment on slab 6 was found on the middle and the 

value of the moment was 0.6074 kft/ft. So we selected this as design moment. 
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5. 2 Slab Size (Clear Span):  

No of Slab - S1 = 16.5’X 10’, S2 = 20.5’X10’, S3 = 15' X 10’, S4 = 16.5’X15’, S5 = 20.5’X15’, 

S6 = 15’X15’, S7 = 16.5’X12.5’, S8=20.5’X12.5’, S9=15’X12.5’ 

Maximum Slab Size (S5) = 20.5’X15’ 

  

Fig 5.1. 2: Slab location 
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5. 3 Load Calculation 

Given, 

Partition Wall      = 2.5 KN/m2 = 53 psf 

Floor Finish        = 1.5 KN/m2 = 32 psf 

Self-Weight        = 63 psf 

Total dead load = (Partition Wall + Floor Finish+ Self Weight) 

                           = (53+32+63) psf 

                           = 148 psf 

Live Load           = 3 KN/m2 = 63 psf 

 

Factored Load 

1.4 D.L = 1.4 x 148 = 207 psf 

1.7 L.L = 1.7 x 63 = 107 psf 

Total W = 314 psf 
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Minimum Effective Depth: 

𝜌 = 0.85𝛽1(
𝑓′𝑐

𝑓𝑦
) 

𝜖𝑢

𝜖𝑢+𝜖𝑡
 

    = 0.85 x 0.85 x (
3.5

60
)𝑥

0.003

0.003+0.005
 

       0.0158 

Taking b=1ft=12in, 

Now deff = √
𝑀𝑚𝑎𝑥

𝜑𝜌𝑓𝑦𝑏(
0.59𝜌𝑓𝑦

𝑓′𝑐
)
 =√

1.0637𝑥12

0.9𝑥0.058𝑥60𝑥12(
0.59𝑥0.0158𝑥60

3.5
)
 = 1.22 in 

 

Checking availability of thickness: 

As “d” is less than effective depth of (t-1) = (5-1) = 4”  

So, t= 5” is ok 
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5. 4 Steel Area Calculation 

5.4. 1 Long Direction: 

Table 5.4.1. 1: Moment data collection Long Direction 

Slab No. Length(ft) Width(ft) 
Left Support 

Moment (-M) 

Midspan 

Support 

Moment (M) 

Right 

Support 

Moment (-M) 

1 16.5 10 0.3740 0.2299 0.4963 

2 20.5 10 0.5688 0.2497 0.6477 

3 15 10 0.7350 0.3650 0.5238 

4 16.5 15 0.584 0.452 0.8658 

5 20.5 15 0.9404 0.4740 1.0637 

6 15 15 1.1110 0.6074 0.8292 

7 16.5 12.5 0.5021 0.3348 0.6868 

8 20.5 12.5 0.7693 0.3530 0.8354 

9 15 12.5 0.9243 0.4160 0.6908 
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For Slab 1, 

Table 5.4.1. 2: Slab 1 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.3740 0.01 0.13 0.13 1-#3 ext top 0.11 ---------- 

Midspan 

Support 

0.2299 0.01 0.13 0.13 1-#3 @10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.4963 0.01 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 2, 

Table 5.4.1. 3: Slab 2 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.5688 0.01 0.13 0.13 1#3 ext top 0.11 --------- 

Mid 

Span 

Support 

0.2497 0.01 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.6477 0.01 0.13 0.13 1-#3 ext top 0.11 --------- 

 

For Slab 3, 

Table 5.4.1. 4: Slab 3 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As min 

(in2) 

As Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.7350 0.02 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid 

Span 

Support 

0.3650 0.01 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.5238 0.02 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 4, 

Table 5.4.1. 5: Slab 4 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.584 0.02 0.13 0.13 1#3 ext top 0.11 ----------- 

Mid Span 

Support 

0.452 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.8658 0.03 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 5, 

Table 5.4.1. 6: Slab 5 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.9404 0.04 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid Span 

Support 

0.4740 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

1.0637 0.04 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 6, 

Table 5.4.1. 7: Slab 6 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

1.1110 0.05 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid Span 

Support 

0.6074 0.03 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.8292 0.05 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 7, 

Table 5.4.1. 8: Slab 7 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.5021 0.02 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid 

Span 

Support 

0.3348 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.6868 0.03 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 8, 

Table 5.4.1. 9: Slab 8 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.7693 0.03 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid 

Span 

Support 

0.3530 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.8354 0.03 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 9, 

Table 5.4.1. 10: Slab 9 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.9243 0.04 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid Span 

Support 

0.4160 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.6908 0.03 0.13 0.13 1-#3 ext top 0.11 --------- 
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5.4. 2 Short Direction 

Table 5.4.2. 1: Moment data collection Short Direction 

Slab No. Length(ft) Width(ft) 
Left Support 

Moment (-M) 

MidSpan 

Support 

Moment (M) 

Right 

Support 

Moment (-M) 

1 16.5 10 0.4977 0.3998 0.6367 

2 20.5 10 0.4786 0.4895 0.7415 

3 15 10 0.5290 0.5647 0.6938 

4 16.5 15 0.7625 0.4664 0.7246 

5 20.5 15 0.8658 0.5708 0.8010 

6 15 15 0.8602 0.6074 0.8002 

7 16.5 12.5 0.4798 0.3057 0.5789 

8 20.5 12.5 0.5507 0.3282 0.3283 

9 15 12.5 0.4749 0.3682 0.3890 
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For Slab 1, 

Table 5.4.2. 2: Slab 1 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.4977 0.02 0.13 0.13 1#3 ext top 0.11 ----------

- 

Mid 

Span 

Support 

0.3998 0.01 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.6367 0.02 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 2, 

Table 5.4.2. 3: Slab 2 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.4786 0.02 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid 

Span 

Support 

0.4895 0.01 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.7415 0.02 0.13 0.13 1-#3 ext top 0.11 --------- 

 

For Slab 3, 

Table 5.4.2. 4: Slab 3 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.5290 0.02 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid span 

Support 

0.5647 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.6938 0.03 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 4, 

Table 5.4.2. 5: Slab 4 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.7625 0.03 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid span 

Support 

0.4664 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.7246 0.03 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 5, 

Table 5.4.2. 6: Slab 5 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.8658 0.04 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid span 

Support 

0.5708 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.8010 0.04 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 6, 

Table 5.4.2. 7: Slab 6 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.8602 0.04 0.13 0.13 1#3 ext top 0.11 ---------- 

Mid span 

Support 

0.6074 0.03 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.8002 0.05 0.13 0.13 1-#3 ext top 0.11 --------- 
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For Slab 7, 

Table 5.4.2. 8: Slab 7 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.5507 0.02 0.13 0.13 1#3 ext top 0.11 ---------- 

Midspan 

Support 

0.3057 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.5789 0.03 0.13 0.13 1-#3 ext top 0.11 --------- 

 

  



41 

©Daffodil International University 

For Slab 8, 

Table 5.4.2. 9: Slab 8 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.5507 0.02 0.13 0.13 1#3 ext top 0.11 ---------- 

Midspan 

Support 

0.3282 0.02 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.3283 0.03 0.13 0.13 1-#3 ext top 0.11 --------- 

 

For Slab 9, 

Table 5.4.2. 10: Slab 9 calculation 

Position M (k-

ft/ft) 

As 

(in2) 

As 

min(in2) 

As 

Provided 

(In2) 

Reinforcement Bar 

Area 

Spacing 

Left 

Support 

0.4749 0.04 0.13 0.13 1#3 ext top 0.11 ----------- 

Midspan 

Support 

0.3682 0.03 0.13 0.13 1#3@10in c/c 

alt ckd 

0.11 10 in c/c 

Right 

Support 

0.3890 0.04 0.13 0.13 1-#3 ext top 0.11 --------- 
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5. 5 Slab Detailing 
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Fig 5.5. 1: Slab Detailing 
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CHAPTER 6: CONCLUSIONS & RECOMMENDATIONS 

 

6. 1 Conclusions:  

 In the case of two way slab it has been found in practice that a huge moments develops at 

the support and the negative moment is huge. In this case steel reinforcements must be 

provided to withstand this moment. In most of the cases extra top bars are provided. 

 We were successful in attaining the knowledge of realistic skills concerning structural 

analysis, diagram and detailing about structural components using concepts concerning 

Earthquake and Wind design. 

 Modeling over the building for structural analysis was achieved. 

6. 2 Recommendations 

 Only two way slabs design of a residential building was done in this study. For further 

study we would recommend to compare between one way and two way slab design and to 

compare between the slab design of other structure types of get better understanding of 

how slab designing works 

 As we worked with only slab detailing the design of columns, beams, stairs and footings 

were skipped in this study. In future studies we recommend the full design be done. 

 For further study real life data should be used for better understanding. 

 Should try to use newer version of BNBC codes for analysis and design for further studies 
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APPENDIXES 

APPENDIX 1: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Basic Wind speed map of Bangladesh 
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Basic Wind speed for selected locations in Bangladesh 
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Structure importance Coefficient, CI 

Combined height and Exposure co-efficient, Cz 



49 

©Daffodil International University 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Gust responses factor, Gh and Gz 
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APPENDIX 2: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Seismic zoning map of Bangladesh 
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