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Abstract— The present trend in housing is construction of 

multistoried   residential apartments. This is because of the 

saving in space brought about by this type of construction, as 

compared to independent residential buildings to house the 

increasing population in towns and cities all over India. In 

medium towns like Kakinada, many people prefer 

independent houses. But slowly and surely, there has been a 

change in attitude and people are now opting for multi-

storied apartments due to increased cost of land and 

materials. To cater this need, a three storied apartment 

buildings with ground floor for car parking is proposed. The 

multistoried structure we taken is G+3, consisting of four 

flats in each floor, having a plinth area of 77.86sq.m. 

Key words: G+3 Pattern for Residential Purpose, Multi-

Storey Building 

I. INTRODUCTION 

The exodus of the people from rural areas to urban areas led 

to rapid urbanization, creating housing problem and land 

scarcity. Because of this land cost is escalated leading to 

trend of vertical expansion on a single plot. Kakinada is a 

rapidly developing town. As the cost of land is high, 

construction of multi-stored apartments is urgent need of 

town in the present project work an attempt is made plan 

according to bylaws and design a residential apartment and 

design the same as per IS: 456-2000 specifications. 

The apartment consists of 4 flats in each floor 

containing 2 bedrooms, hall and kitchen with all other 

accessories as per the requirements depending upon the size 

of plot. 

A. Project Report 

The layout prepared offer conducting survey and the safe 

bearing capacity of the soil is found to be 150 KN/m². The 

proposed residential building is planned for the following 

accommodation facilities. 

 Master bed room               -        3.00x3.50m 

 Toilet 1   -        1.80x1.20m 

 Kitchen   -        3.00x3.14m 

 Hall   -        5.60x3.64m 

 Toilet 2   -        1.80x1.20m  

Based on soil properties and bearing capacity of 

soil, Pile foundation is suitable for our multistoried 

structure. Pile foundation is generally laid for weak soils and 

for deeper depths of foundation. Under-reamed pile is one 

among the classification of piles which is most commonly 

used. 

The building has been oriented as per the rules. The 

building has the thickness of the wall as 0.23 m. The 

building has planned obeying the rules of “National building 

code and Municipal Corporation of Kakinada” 

II. REVIEW OF LITERATURE 

A. Orientation of a Building 

 Long walls of the building face North and south; short 

walls should face East and West. 

 A verandah or balcony can be provided towards east. 

B. Basement or Cellar 

 The lowest storey of the building below the ground 

level 

C. Balcony 

 A horizontal projection including the hand rail, 

baluster serves as passage or sitting out place. 

D. Floor Area 

 Floor area shall mean usable covered area of a building 

at any floor level. 

E. Open Space 

 An area forming an integral part of the plot left open to 

the sky. 

F. Plinth 

 The portion of the structure between the surface of the 

surrounding ground and surface of the floor, 

immediately above the ground. 

G. Water Closet 

 Privacy with arrangement for flushing the pan with 

water. It does not include a Bathroom. 

H. Window 

 An opening to the outside other than a door which 

provides all or part of the required natural light or 

ventilation or both to an interior space. 

I. Lighting and Ventilation of Rooms 

 Rooms shall have, for the admission of light and air, 

one or more operators, such as windows and fan lights, 

opening directly to the external air or in to an open 

verandah.  

J. Load Bearing Wall 

 A wall designed to carry an imposed vertical load in 

addition to its own weight. 

K. Partition Wall 

 An interior non-load bearing wall, one storey or part 

storey in height. 
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III. DESIGN PROCEDURE 

According to the plan and sectional elevation the 

approximate dimensions of the slabs, beams and the 

columns are chosen. 

The loading standards to be adopted are chosen 

from I.S.875-1964. 

The loading on the beams and columns are 

calculated. 

The frame analysis is done by appropriate method. 

After analysis, the moments at the mid span and 

supports are determined. 

Frame elements are designed for the determined 

moments by limit state design. 

Depending on the bearing capacity of soil, a 

suitable type of foundation is chosen. 

A. Loading Standards 

The following I.S. Codes are used in the analysis and design 

of the structure. 

I.S.875-1964 

I.S.456-2000 

1) Dead Load  

 Unit weight of concrete  : 25 KN/m3  

 Unit weight of brick masonry  : 19.2 KN/m3  

 Floor finish load   : 1KN/m2  

 For the provision of partition walls: 4.4 KN/m/m ht 

2) Live Load  

 Living area   : 2 KN/m2  

 Corridor   : 4 KN/m2  

 Staircase   : 3 KN/m2  

 Top floor   : 2 KN/m2  

B. Slabs 

Slabs are plate elements which usually carry uniformly 

distributed from the floor or roof of the building. Like 

beams, slabs also may be simply supported, cantilever or 

continuous depending upon the conditions. They are 

classified according to the system of supports used as under 

1) One Way Slab 

Slabs which are supported on two opposite supports are a 

one way spanning slab. In short, a slab which transfers its 

load on one of the set of two opposite edge supports is 

called one way slab. 

However its true that as long as Ly>2Lx. Keeping 

Lx constant, if Ly is increased the observation will be 

different. 

2) Two Way Slab 

The slab is supported on all four edges and if Ly < 2Lx, the 

tendency if the slab is to bend in both the directions. Such 

slabs are call two way slabs. 

3) Flat Slab 

Sometimes beam free area is required to reduce the floor 

height and to permit large amount of light which might be 

obstructed by the large depth of the beams spanning in 

comparatively large spans (5-6 m). Flat slabs are used in 

such cases. For office buildings in commercial areas, flat 

slabs are beneficial. 

4) Grid Slab 

Sometimes, in large halls, public places a large column free 

area is required. In these cases large depth beams may be 

permitted in but the columns are permitted only on 

periphery. In such cases grid slabs and grid beams are 

provided. For example, an area of 16m x 20 m is kept 

column free using grid slabs. 

 
Fig. 1: Plan 

General Design Requirements for Slabs as Per IS 

456-2000 

1) Effective Span: The clear span plus effective depth of 

the slab or centre to centre distance between the 

supports whichever is less.  

2) Limiting Stiffness: The stiffness of slab is governed by 

the span to depth ratio. 

3) Minimum Reinforcement: The reinforcement in either 

direction of span shall not be less than 0.15% of gross 

cross sectional area if mild steel and for high strength 

deformed bars 0.12% is used.  

4) Maximum diameter of bars: The diameter of the bars 

shall not exceed one eight of the total thickness of slab. 

5) Spacing of main reinforcement: The spacing of main 

reinforcement in slabs shall not be more than three 

times the effective depth of solid slab or 300 mm 

whichever is less. 

6) Distribution reinforcement: The area of distribution 

reinforcement shall not be less than 0.15 % of gross 

cross sectional area if plain bars and 0.12 % high yield 

strength deformed bars are used. The spacing of 

distribution reinforcement in slabs shall not be more 

than 5 times the effective depth of the slab or 450 mm 

whichever is less. 

7) Cover to Reinforcement: At each end of reinforcement 

bar not less than 25 mm nor less than twice the 

diameter of such bar. The bottom cover for 

reinforcement shall not be less than 20 mm nor less 

than the diameter of such bars. 

C. Slab Detailing 
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Fig. 2: Slabs 

D. Introduction to Beams 

A reinforced concrete flexure member should be able to 

resist tensile, compressive and shear stresses induced in it by 

the loads acting on the member. Concrete is fairly strong In 

compression but very weak in tension. Plain concrete 

member those limited in carrying capacity by the low tensile 

strength. Steel is very strong in tension, thus the tensile 

weakness of concrete is overcome by the provision of 

reinforcement steel in the tension zone around the concrete 

to make a reinforcement concrete member.  

1) Classification of Beams 

The beams are classified as: 

 Singly reinforced beams 

 Doubly reinforced beams 

If the concrete is strong enough to resist applied 

bending compressions, the beam are reinforced in tension 

only. Such beams are call singly reinforced beams. when the 

beam is additionally reinforced in compression zone also, it 

is called doubly reinforced beam. 

2) Failure of R.C.C. Beam in Flexure 

 Over reinforced beams: compression failure 

 Under reinforced beams: tension failure Beams with 

very small amount if steel 

General Design Requirements for Beams as PER IS 

456-2000 

1) Effective Span: The clear span plus effective depth of 

the slab or centre to centre distance between the 

supports whichever is less.  

2) Limiting Stiffness: The stiffness of slab is governed by 

the span to depth ratio. 

3) Minimum Reinforcement: The minimum area of 

tension reinforcement should not be less than the 

following 0.2 % for Fe-415 and 0.34 % for Fe-250 

steel 

4) Maximum Reinforcement: The maximum area of 

tension reinforcement should not exceed 4% of the 

gross cross sectional area. 

5) Spacing of main reinforcement:  The distance of the 

bars should not be less than the greatest of the 

following 

 Dia of the bars if the dia of the bars are  equal 

 Dia of the largest bars if the bars are unequal 

 5 mm more than the nominal max size of the aggregate 

6) Cover to Reinforcement: At each end of reinforcement 

bar not less than 25 mm nor less than twice the 

diameter of such bar. For longitudinal reinforcing bar 

inn beam, not less than 25 mm nor less than the 

diameter of such bar. 

 
Fig. 3: Beams 

E. Columns Design  

Columns are the vertical members whose effective length is 

greater 3 times its least lateral dimension carrying 

compressive loads is called as columns. Columns transfer 

the loads from the beams or slabs to the footings or 

foundations. 

Types of columns: 

1) Based on type of reinforcement  

 Tied column 

 Spiral column 

 Composite column 

2) Based on type of loading  

 Axially loaded column 

 Uniaxial or Biaxial 

3) Bassed on slenderness ratio 

 Short column 

 Long column 

The column dimensions are assumed as 230X350mm. 

The axial load ‘P’ at the elevation is noted. 

exmin=(l/500+b/30) 

eymin=(l/500+d/30) 

exmax=(0.055*b) 

eymax=(0.05*D) 

The factored load ‘Pu’ is determined by using the 

formula. 

Pu = P X 1.5 

Pu= 0.4fckAg+ ((0.67fy -- 0.4fckAsc) 

Asc= (Pu-0.4fckAg)/(0.67fyAsc) 

Assume ‘P’, percentage of steel greater than 0.8 

and less than 4. 

Calculate value of ‘d1/D’ 

Where, d1 = effective cover 

D = overall depth of column section. 
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Fig. 4: Locations of beams and sections 

 
Fig. 5: Beams 

F. Design of Stair Case 

 
Fig. 6: Staircase 

1) Given Data 

fck  = 20 N/mm² 

fy   = 415 N/mm² 

Rlimit  = 2.76 

 Type of stair case:      Dog Legged Stair case 

 No. of flights    = 2 

 Total Width      = 2400 mm 

 Total Height     = 3200 mm 

2) Arrangement of Stairs 

 Width of flight              = 1200 mm  

 Height of flight                = 1600 mm  

 Rise of each step              = 150 mm  

 tread                                 = 300 mm  

 No. of rises in each flight    = 11 No’s 

 No. of treads                    = 10 No’s  

 Total width of stair          = 5000 mm  

 Size of stair case room     =5000×2400 mm 

 Effective span                   = 3000mm 

3) Loading 

 Assume Depth of slab        = 170 mm 

 self weight of slab               = 4.75 KN/m 

 self weight of bricks           = 1.42 KN/m 

 Imposed load                       = 3 KN/m 

 Total Load          = 9.17 KN/m 

 Factored Load  = 13.755 KN/m 

4) Moments and Depth 

 Factored moment, Mu            = 15.47 KN-m 

 Depth required, d                    = 74.88  mm 

 Overall depth, D                     = 100 mm 

 Provide overall depth, D        = 120 mm 

 Revised Effective depth, d     = 95 mm 

5) Reinforcement 

 R = Mu/bd²                             =1.71 

 Reinforcement = Ast               = 507.42 mm² 

Using 10mm ø bars, area of each bar =78.54mm² 

G. Pile Design  

1) Group 1 

COLUMNS: B2,B5,C2,C5,F2,F5,G2,G5,D2,E2,D5,E5 

From Table No.8, Table No.11 in CHAPTER 2.2 

Total load acting at plinth level under each column   

= 760KN 

Consider the length of the pile as 5.5m 

From CBRI (Hand book, 1978), IS: 2911 (PART 

III-1980) the values of the safe loads and other details are 

taken.  

Consider two under reamed piles with double bulbs 

under each column. 

Diameter  of  the pile = 40cm 

Diameter of the under reamed bulb = 100cm 

C/C spacing of piles = 200cm 

Minimum distance to be provided between the 

Ground level and center of the  

First bulb = 200cm 

C/C distance between first bulb and second bulb    

=130cm 

The concrete considered is M15, and the steel used 

for reinforcement is mild steel. 

Safe load carried by the two piles = 840KN 

Hence design is safe. 

Therefore provide 6 bars of 12mmø for 

longitudinal reinforcement. 

Provide a spacing of 30cm between rings of 6mm 

ø. 

 
Fig. 7: Design 
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H. Soil Report  

The following tests are conducted on the soil sample 

1) Standard Penetration Test 

The standard penetration tests are conducted in each bore as 

per IS: 2131:1981 (Reaffirmed 2002). The split spoon 

sampler resting on the bottom of bore hole is allowed to sink 

under its own weight, and then the split spoon sampler is 

seated 15cm with the blows of hammer falling through 

750mm.The driving assembly consists of a driving head and 

a 63.5kg weight. It is ensured that the energy of the falling 

weight is not reduced by friction between the drive weight 

and the guides or between ropes. The rods to which the 

sampler is attached for driving are straight, tightly coupled 

and straight in alignment. There after the split spoon 

sampler is further driven by30cm. The number of blows 

required to drive each 15cm penetration is termed is termed 

as a penetration resistance- N value. 
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