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Abstract— “Flat Slab” is better understood as the slab 

without beams directly resting the slab on the column and 

load from the slab is directly transferred to the columns.   To 

support heavy loads the thickness of slab near the support 

with the column is increased and these are called drops and 

that large bending moment &shear forces are developed 

close to the column. These stresses brings about the cracks 

in concrete & may produce the failure of slab, thus there is a 

need to provide a larger area at the top of column called as 

column head/ capital. Absence of beam gives a plain ceiling, 

thus giving better architectural appearance and also less 

vulnerability in case of fire than in usual cases where beams 

are used. Plain ceiling diffuses light better, easier to 

construct and requires cheaper form work. As per local 

conditions and availability of materials different countries 

have adopted different methods for design of flat slabs and 

given their guidelines in their respective codes. The aim of 

this project is to try and illustrate the methods used for flat 

slab design using ACI -318, Eurocode2 and IS: 456 design 

codes. For carrying out this project an interior panel of a flat 

slab with dimensions    6.6 m x 5.6 m and super imposed 

load 7.75 KN / m2 was designed using the    codes given 

above. A flat slab consists of a reinforced concrete slab that 

is directly supported by concrete columns without the use of 

intermediate beams. C.A.P. Turner constructed flat slabs in 

U.S.A. in 1906 mainly using intuitive and conceptual ideas, 

which was start of this type of construction. Many slabs 

were load-tested between 1910- 20 in U.S.A. It was only in 

1914 that Nicholas proposed a method of analysis of flat 

slabs based on simple statics. This method is used even 

today for the design of flat slabs and flat plates and is known 

as the direct design method. Structural engineers commonly 

use the equivalent frame method with equivalent beams 

such as the one proposed by Jacob S. Grossman in practical 

engineering for the analysis of flat plate structures. Floor 

systems consisting of flat slabs are very popular in countries 

where cast-in place construction is predominant form of 

construction because of many advantages in terms of 

architectural flexibility, use of space, easier formwork, and 

shorter construction time. Flat slabs are being used mainly 

in office buildings due to reduced formwork cost, fast 

excavation, and easy installation. 
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I. INTRODUCTION 

The term flat slab means a reinforced concrete slab with or 

without drops, supported generally without beams, by 

columns with or without flared column heads (see Fig. 12). 

 A flat slab may be solid slab or may have recesses 

formed on the soffit so that the soffit comprises a series of 

ribs in two directions. The recesses may be formed by 

removable or permanent filler blocks. 

A. Components of Flat Slab Design 

1) Column strip: 

Column strip means a design strip having a width of 0.25 I,, 

but not greater than 0.25 1, on each side of the column 

centre-line, where I, is the span in the direction moments are 

being determined, measured centre to centre of supports and 

1, is the -span transverse to 1, measured centre to centre of 

supports. 

2) Middle strip: 

Middle strip means a design strip     bounded on each of its 

opposite sides by the column strip. 

3) Panel: 

Panel means that part of a slab bounded on-each of its four 

sides by the centre -line of a Column or centre-lines of 

adjacent-spans. 

Longer span Shorter span 

L1 = 6.6 m ,  L 2  =5.6 m 

(i) column strip 

= 0.25 L 2 = 1.4 m 

But not greater than 0.25 1 L 

= 1.65 m 

(ii) Middle strip 

= 5.6 – (1.4+1.4) = 2.8 m 

L1 = 5.6 m , 2 L =6.6 m 

(i) column strip 

= 0.25 L 2  = 1.65 m 

But not greater than 0.25 1 

L = 1.4 m 

(ii) Middle strip 

= 6.6 – (1.4+1.4) = 3.8 m 

Table 1.1: Division into Column and Middle Strip Along 

Longer span Shorter span 

L1  =6.6 m ,  L 2  =5.6 m 

Not greater than 1 L /4 = 

1.65m 

L1  =5.6 m , 2 L =6.6 m 

Not greater than 1 L /4 = 

1.4m 

Table 1.2: Column Head Dimension Along 

Adopting the diameter of column head = 1.30 m =1300 mm 

4) Depth of Flat Slab: 

The thickness of the flat slab up to spans of 10 m shall be 

generally controlled by considerations of span (L) to 

effective depth (d) ratios given as below: 

 Cantilever 7; simply supported 20; Continuous 26 

For slabs with drops, span to effective depth ratios gi ven 

above shall be applied directly; otherwise the span to 

effective depth ratios in accordance with above shall be 

multiplied by 0.9. For this purpose, the longer span of the 

panel shall be considered. The minimum thickness of slab 

shall be 125 mm. 

a) Depth of flat slab: 

Considering the flat slab as a continuous slab over a span 

not exceeding 10 m. 
L

D
  = 26 d = 

L

26
  

Longer span Shorter span 

L1 = 6.6 m ,  L 2  =5.6 m 

d = 
L

26
  = 

6600

26
  =253.8 mm 

Say 260 mm 

L1 = 5.6 m , L2  =6.6 m 

d = 
L

26
  = 

5600

26
  = 215.3 mm 

Say 220 mm 

Table 1.3: Depth Considering Along 
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II. RESULT 

A. Code Comparisons 

Every code suggests any of the two methods as Direct 

Design Method and Equivalent Frame Method for gravity 

load analysis of flat slab. Design of Flat slab by Direct 

Design Method has some restrictions that (a) It should have 

minimum three spans in each directions. (b) It should not 

have staggered column orientation. 

 The positive mid-span moment is increasing and 

negative moment is decreasing when we analyze the slab 

with Equivalent Frame Method. 

 The negative moment’s section shall be designed to 

resist the larger of the two interior negative design moments 

for the span framing into common supports. 

 Negative & Positive moments at exterior support is 

increases for IS 456-2000 as compared to (ACI 318-08, BS 

8110-1997, EC2:Part1-2004) for Equivalent Frame Method. 

In the Exterior support, the total design moments (Mo) are 

distributed as 100% in column strip and 0% in middle strip 

in both the case IS 456-2000 and ACI 318-08 & the total 

design moments (Mo) are distributed as 75% in column strip 

and 25% in middle strip in both the case BS 8110-1197 and 

EC2- Part1-2004. The exterior slab column connection 

subjected to an unbalanced moment developed by the 

gravity load as well as the lateral load in nonlinear analysis 

method. 

 Drop panel/Drop capital is very important criteria 

are increasing the shear strength/capacity of the slab. 

 In computing required slab reinforcement, 

thickness of drop panel below the slab shall not be assumed 

greater than one-quarter the distance from edge of drop  

panel to edge of column or column capital flat slab have 

proposed the value of the unbalanced moment to be used in 

punching shear design. 

CODE IS-456 ACI-318 Euro code 

Shape  of  test  

specimen  for 

concrete strength 

(mm) 

Cube 

150x150x1

50 

Cylinder 

152.4x304

.8 

Cylinder 

152.4x304

.8 

Grade of 

concrete(N/mm²) 
20 20 20 

Grade of steel 

(N/mm²) 
415 413.7 500 

Negative 

moment(KN-m) 
188.5 208.89 192.6 

Positive 

moments(KN -m) 
90 113.22 135.5 

Area of 

reinforcement(m

m²) 

4209 2829 2415.5 

Thickness of slab 

for 

Serviceability 

criteria(mm) 

170 150 315 

Punching shear Safe Safe Safe 

Table 2.1: Code comparisons (IS-456, ACI-318, 

EUROCODE) 

III. CONCLUSIONS 

1) By comparing with different codes we concluded that 

ACI 318, & euro codes are most effective in designing 

of flat slabs. 

2) As per Indian code we are using cube strength but in 

international standards cylindered are used which gives 

higher strength than cube. 

3) Drops are important criteria in increasing the shear 

strength of the slab. 

4) Enhance resistance to punching failure at the junction of 

concrete slab & column. 

5) By incorporating heads in slab, we are increasing 

rigidity of slab. 

6) In the interior span, the total design moments (Mo) are 

same for IS, ACI, EURO CODES. 

7) The negative moment’s section shall be designed to 

resist the larger of the two interior negative design 

moments for the span framing into common supports. 

8) According to Indian standard (IS 456) for RCC code 

has recommended characteristic strength of concrete as 

20, 25, and 30 and above 30 for high strength concrete. 

For design purpose strength of concrete is taken as 2/3 

of actual strength this is to compensate the difference 

between cube strength and actual strength of concrete in 

structure. After that we apply factor of safety of 1.5. So 

in practice Indian standard actually uses 46% of total 

concrete characteristic strength. While in International 

practice is to take 85% of total strength achieved by test 

and then apply factor of safety which is same as Indian 

standard so in actual they use 57% of total strength. 

9) Pre fabricated sections to be integrated into the design 

for ease of construction. 
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