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Abstract— Raft-foundation is obligatory where soils have 

low bearing-capacity and when they have to support 

substantial structural loads. Usually structures on marshy-

land, soft-clay and land that are made-up of sanitary land-fill 

or other materials necessitate raft-foundation. Raft-

foundations are usually favored in the soil that are assumed 

to undergo subsidence. Raft-foundation is the economical 

solution where deep-foundation like pile-foundation are not 

economical and reasonable and isolated-column footing is 

unpractical due to large footing size or over lapping of 

neighbor footing. In this project a 20 storeyed building is 

selected which is irregular in shape. The superstructure is 

modelled and analysed using ETABS software. The type of 

the foundation is selected for this study is Raft foundation and 

it’s modelled and analysed using SAFE software. In the 

parametric study, thickness of the raft is varied (1250 mm and 

1750 mm) and its effect on maximum settlement, maximum 

bending moment and maximum shear force and soil pressure 

is observed. 
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I. INTRODUCTION 

Every structure is divided into 2 parts. They are substructure 

and superstructure. It is constructed below the ground level 

and superstructure is constructed above it. It is the 

bottommost part of the building or a structure. The main 

function of the substructure is to transmit the loads from the 

superstructure to the underneath soil.  

Raft-foundation is constructed of RCC slab covering 

the entire area of the foot of the building. Steel reinforcing 

bars are provided in both the directions. Raft-foundation is 

obligatory where soils have low bearing-capacity and when 

they have to support substantial structural loads. Usually 

structures on marshy-land, soft-clay and land that are made-

up of sanitary land-fill or other materials necessitate raft-

foundation. Raft-foundations are usually favored in the soil 

that are assumed to undergo subsidence. Raft-foundation is 

the economical solution where deep-foundation like pile-

foundation are not economical and reasonable and isolated-

column footing is unpractical due to large footing size or over 

lapping of neighbor footing.  

According to the ACI committee 336 mat-

foundation is defined as below:  

“Continuous footing that supports several rows of 

columns in either direction, covering at least 3/4th of total 

assembly area of columns (outer parameter), having shape 

like slab with/without opening or depression”. 

II. DETAILS OF THE PROPOSED BUILDING  

The proposed building is a 20 storeyed irregular reinforced 

concrete building. The typical storey height is 3m. The height 

of the building is 60m. The building is in rectangular shape. 

The maximum length of the building is 33m and it is 27m 

wide. The building is considered to be situated in seismic 

zone V.  

A. Material Properties: 

Properties of Concrete: 

Grade of Concrete M25   

Modulus of Elasticity 25000MPa   

Poisson’s Ratio 0.2   

Properties of Reinforcement Steel: 

Grade of Steel Fe415   

Modulus of Elasticity 200000MPa   

Density of Concrete 25kN/m3   

Poisson’s Ratio 0.3  

Properties of Masonry:  

Density of brick wall including plaster 20kN/m3  

Poisson’s Ratio 0.2   

III. MODELLING AND ANALYSIS OF THE SUPERSTRUCTURE 

WITH ETABS 

 
Fig. 1: Elevation of the building 
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Fig. 2: 3-D Rendered view of the building 

A. Loading Considerations: 

Dead loads, live loads, earthquake load and wind load are 

considered for the analysis of the suggested building. Load 

cases are defined as per IS456, IS1893 (Part 1):2002 and 

Indian IS875:1987 

B. Wind and Seismic Parameters: 

Wind speed 33m/s  

Earth quake Zone V   

Importance factor 1 

IV. PREPARATION FOR THE ANALYSIS OF SUBSTRUCTURE 

Data for the analysis of the substructure as follows: 

Modulus of elasticity                            = 25000 N/mm² 

Poisson’s ratio                                       = 0.2 

Weight per unit volume of concrete      = 23.565 KN/m³ 

Thickness of raft                                    = 1250 mm 

Allowable bearing capacity                   = 140 KN/m² 

Projection beyond main building           = 1.5 m 

Minimum yield stress of rebar material = 500 N/mm² 

Concrete strength, fc'                              = 25 N/mm² 

Subgrade Modulus                      = 14000 KN/m³ 

 

V. ANALYSIS OF THE SUBSTRUCTURE WITH SAFE 

 
Fig. 3: Soil Pressure Diagram 

We can see that soil pressure is higher at the right 

side of the diagram. It’s due to the irregular shape of the 

building. 

 
Fig. 4: Punching Shear Capacity Ratios 

Punching shear outcomes are displayed as a ratio of 

maximum calculated shear with respect to capacity. A ratio 

above 1.0 would indicate that capacity was exceeded 

somewhere along the critical section. The ratio is displayed 

for each column and each point load. 

VI. PARAMETRIC STUDY 

In the parametric study, thickness of the raft is varied (1250 

mm and 1750 mm) and its effect on maximum settlement, 

maximum bending moment and maximum shear force and 

soil pressure is observed. 
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A. Effect of Raft Thickness on Maximum Settlement: 

 
Fig. 5: 

As we can see from the graph that maximum 

settlement has decreased has with the increase in the raft 

thickness but the change is very less (1mm change from 

31mm to 30mm). The maximum allowed settlement is 100 

mm. 

B. Effect of Raft Thickness on Maximum Bending Moment: 

 
Fig. 6: 

The maximum bending moment for 1250 mm thick 

raft is 3852 KN-m and for 1750 mm thick raft is 4114 KN-m. 

We can see that maximum bending moment increases with 

the increase in the raft thickness. 

C. Effect of Raft Thickness on Maximum Shear Force: 

 
Fig. 7:  

The maximum shear force for 1250 mm thick raft is 

3534 KN and for 1750 mm thick raft is 3606 KN. We can see 

that maximum shear force increases with the increase in the 

raft thickness. 

D. Effect of Raft Thickness on Soil Pressure: 

 
Fig. 8: 

The soil pressure for 1250 mm thick raft is 274 

KN/m² and for 1750 mm thick raft is 301 KN/m². We can see 

that soil pressure increases with the increase in the raft 

thickness. 

VII. RESULTS AND DISCUSSIONS 

Parametric study shows the effect of raft thickness on 

maximum settlement, maximum bending moment, maximum 

shear and soil pressure. According to the result, the maximum 

settlement is not greatly affected by raft thickness, the change 

in settlement is negligible and well within the allowable 

settlement. On the contrary, the maximum moment, 

maximum shear and soil pressure in the raft are directly 

proportional to the raft thickness. Punching shear ratios 

decreases with the increase in the raft thickness. Increasing 

the raft thickness is results in resting the punching shear from 

column loadings. Maximum punching shear ratio in raft 

thickness 1250mm is 0.867 and raft thickness 1750 mm is 

0.742. The resulted punching shear ratios are within 

allowable limit. Then, maximum settlement is not greatly 

affected by raft thickness but maximum settlement in raft 

thickness 1250 mm is 31mm is one mm less than the raft 

thickness 1750mm.  

VIII. CONCLUSION 

Maximum settlement is not greatly affected by the increase 

in the thickness of raft while the maximum bending moment, 

maximum shear and soil pressure is increased with the 

increase in raft thickness. Raft thickness 1250mm is more 

economical than the raft thickness 1750mm. Therefore, raft 

thickness 1250mm should be provided. 
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