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Abstract— Earthquake is one of the most destructive of 

natural hazards. It is the sudden movement of earth cause 

due to the release of strain energy. About 54% of India’s 

region is prone to earthquake. Several earthquakes have 
occurred in India of magnitude 7- 9.1 in last century. 

Earthquake results in damage structural components of 

building Roof being tallest component of building is most 

vulnerable to earthquake as effect of earthquake increases 

with height. If the roof collapse it is a sudden unavoidable 

collapse and the people under it may get directly affected 

and the damage may be so severe that it may not only cause 

loss of property but also life.  Behavior of reinforced 

concrete domes and circular slab under earthquake loads and 

the interaction between these domes and the adjoining 

structure is not well studied due to the scarcity of such 
structures worldwide. To assess the seismic vulnerability of 

buildings with  domes and circular slab, the dynamic 

characteristics and behavior of large reinforced concrete 

domes need to be studied and their susceptibility to damage 

need to be evaluated. 

Keywords: Earthquake, Strain Energy, Vulnerability, Dome, 

Circular Slab 

I. INTRODUCTION 

A. Aim 

To carry out Comparative Seismic Analysis of Circular RC 

slab and Dome resting   over RC Structure 

B. Objective 

 To study seismology of India 

 To analyse effect of earthquake on rc structure 

 Analysis and design of circular slab 

 Analysis and design of dome structure 

 Seismic analysis of circular slab 

 Seismic analysis of dome 

C. Scope 

To carry out Comparative Seismic Analysis of Circular RC 

slab and Dome resting over RC Structure in Zone5 for 

Indian terrain. 

D. Need 

It has been seen from the several decade, that natural 

hazards create ample impact on ecological and economical 

life. . One such hazard is earthquake. The earth’s surface is 

made made of several tectonic plates.  When these plates 

collide with each other large amount of strain energy is 

released which propagates through sub surface in the form 

of waves and hit the surface which causes shaking of ground 

and the event is known as earthquake. The force generated 

by the seismic action of an earthquake is different than other 

types of loads, such as gravity and wind loads. It strikes the 

weakest spot in the whole three dimensional building .Roof  

being tallest component of building is most vulnerable to 

earthquake as effect of earthquake increases with height. If 

the roof collapse it is a sudden collapse and the people under 

it may get directly affected and the damage may be so 
severe that it may not only cause loss of property but also 

life. Slab has large moment of inertia, hence it carry large 

earthquake forces along with vertical forces.  Large span 

reinforced concrete domes with different shapes (spherical, 

ellipsoidal and paraboloidal) are commonly used as roof 

structures, especially in public buildings and places of 

worship. Behaviour of reinforced concrete domes of large 

span under earthquake loads and the interaction between 

these domes and the adjoining structure is not well studied. 

This issue never received much attention by the research 

community due to the scarcity of such structures worldwide 
so the effect of earthquake on different types of roof; the 

seismic analysis of rc slab and dome is very important to 

study behavior of them under seismic loading. 

II. LITERATURE REVIEW 

The topic  selected for  research work  is  “Comparative 

Seismic Analysis of  RC slab and Dome  resting  over  RC 

Structure” and to get  more  detail  information related to 

this topic various  research journal and various international 
conference papers   topic were reviewed  stated below 

Timoshenko et al.(1), have driven equations of 

deflection, radial moments, and tangential moments of 

circular plates, clamp and simply supported edges, under 

axisymmetric uniformly distributed load. The authors study 

was according to the Small Deflection Theory Wang et al. 

(2), devoted their study to investigate the behavior of 

circular plates. The analysis had been done utilizing direct 

displacement method. Several examples have been 

performed by authors to test the proposed method. Kinnunen 

et al.(3), Tested 61 circular slabs with circular column, 
varying flexural reinforcement ratio. Formed a calculation 

method for punching assuming that punching capacity was 

reached for a given critical rotation. Krishna Rao et al. (4), 

studied by seismic analysis of overhead circular water tank 

with circular bottom and top slab according to I.s.1893-1984 

& 1893-2002 Part -2. In this they are taken Capacity 1000 

cubic meter capacity located in 4 different seismic Zone 

(Zone-II, Zone-III, Zone-IV, Zone-V) and on three different 

soil condition and three different tank water condition ( 

Tankfull , Tank 50% , Empty Tank ) by using sap 2000. The 

parameter compared base shear base moment, convective 

hydrodynamic pressure on Tank wall and base slab. The 
results shows that the increase in base shear stresses & 

moments, hydrodynamic pressure and time period with 

increase in zone factor in all conditions such as soil types, 

tank fill conditions. Mostafa Refat Ismail et 

al.(5),investigated that interior of monolithic domes have 

perfect, concave shapes to ensure that sound travels through 
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the dome and perfectly collected at different vocal points. 

The author also examined the various acoustic treatments 

and parametric configurations of monolithic dome sizes. A 
geometric relationship of acoustic treatment and dome 

radius is established to provide architects guidelines on the 

correct selection of absorption needed to maintain the 

acoustic comfort of these special spaces. Kiran P. Khandare 

et al.(6), This research is done on Dome shaped structure 

subjected to seismic loadings. To assess the seismic 

vulnerability of buildings with large domes, the dynamic 

characteristics and behaviour of large reinforced concrete 

domes with long spans need to be studied and their 

susceptibility to damage need to be evaluated. This study 

presented the first step towards assessing the seismic 

vulnerability of buildings with large reinforced concrete 
domes. B. H. V. Pai et al. (7), an RCC dome with ring beam 

at the base has been analysed and Designed through 

developing a C language computer program. Only dead and 

imposed loads were considered. Necessary input values in 

the program when given, the cost of construction of the 

dome was readily obtained. 

III. DETAILED STUDY 

A. Seismology of India 

In India, the country has been divided into 4 zones. Earlier 

there were 5 zones however after Bhuj Earthquake of 2001, 

the zone I have been eliminated. Each country in the world 

has such zoning for all such natural disasters. India is 

divided into 4 seismic zones i.e. Zones II, III, IV and V. 

These zones are divided on the basis of Maximum 

Considered Earthquake and service life of structure in each 
seismic zone. 

 
Fig. 1: 

Sr. 

No. 

Zone 

Type 

Zone 

Factor 
Name of Zone 

Effect by an 

Earthquake 
Come Under Regions 

1. Zone V 0.36 
Very High Damage Risk 

Zone 
Highest Risk Rann of Kutch, Eastern Regions 

2. Zone IV 0.24 High Damage Risk Zone Lesser Risk 
Northern Regions, North Eastern 

Regions, Delhi 

3. Zone III 0.16 
Moderate Damage Risk 

Zone 
Lesser Risk Some part of Gujrat, Maharashtra 

4. Zone II 0.10 Low Damage Risk Zone Least Risk Larger Part of India 

Table 1:

 

B. Structural Analysis Method 

1) Equivalent Static Analysis 

 
Fig. 2: 

The equivalent static lateral force method is a 

simplified technique to substitute the effect of dynamic 

loading of an expected earthquake by a static force 

distributed laterally on a structure for design purposes. 

This approach defines a series of forces acting on a 
building to represent the effect of earthquake ground 

motion, typically defined by a seismic design response 

spectrum.  The total applied seismic force V is generally 

evaluated in two horizontal directions parallel to the main 

axes of the building as shown in fig.  It assumes that the 

building responds in its fundamental lateral mode. For this 

to be true, the building must be low rise and must not twist 

significantly when the ground moves. The structure must 

be able to resist effects caused by seismic forces in either 

direction, but not in both directions simultaneously. 

https://en.wikipedia.org/wiki/Response_spectrum
https://en.wikipedia.org/wiki/Response_spectrum
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2) Response Spectrum Analysis 

 
Fig. 3: 

This approach permits the multiple modes of response of a 
building to be taken into account. This is required in many 

building codes for all except very simple or very complex 

structures. The response of a structure can be defined as a 

combination of many special shapes (modes) that in a 

vibrating string correspond to the "harmonics". Computer 

analysis can be used to determine these modes for a 

structure. For each mode, a response is read from the design 

spectrum, based on the modal frequency and the modal 

mass, and they are then combined to provide an estimate of 

the total response of the structure. In this we have to 

calculate the magnitude of forces in all directions i.e. X, Y 

& Z and then see the effects on the building. 
3) Linear Dynamic Analysis 

 
Fig. 4: 

Static procedures are appropriate when higher mode effects 

are not significant. This is generally true for short, regular 

buildings. Therefore, for tall buildings, buildings with 

tensional irregularities, or non-orthogonal systems, a 

dynamic procedure is required. In the linear dynamic 

procedure, the building is modelled as a multi-degree-of-

freedom (MDOF) system with a linear elastic stiffness 

matrix and an equivalent viscous damping matrix. The 

advantage of these linear dynamic procedures with respect 

to linear static procedures is that higher modes can be 

considered. However, they are based on linear elastic 

response and hence the applicability decreases with 
increasing nonlinear behavior. In linear dynamic analysis, 

the response of the structure to ground motion is calculated 

in the time domain, and all phase information is therefore 

maintained. Only linear properties are assumed. 

4) Nonlinear Static Analysis 

 
Fig. 5: 

This approach is also known as "pushover" analysis. A 

pattern of forces is applied to a structural model that 

includes non-linear properties (such as steel yield), and the 

total force is plotted against a reference displacement to 

define a capacity curve. This can then be combined with a 

demand curve (typically in the form of an acceleration-

displacement response spectrum (ADRS)). This essentially 
reduces the problem to a single degree of freedom (SDOF) 

system. Nonlinear static procedures use equivalent SDOF 

structural models and represent seismic ground motion with 

response spectra. Story drifts and component actions are 

related subsequently to the global demand parameter by the 

pushover or capacity curves that are the basis of the non-

linear static procedures. 

5) Nonlinear Dynamic Analysis 

In non-linear dynamic analysis, the non-linear properties of 

the structure are considered as part of a time domain 

analysis. This approach is the most rigorous, and is required 
by some building codes for buildings of unusual 

configuration or of special importance. However, the 

calculated response can be very sensitive to the 

characteristics of the individual ground motion used as 

seismic input; therefore, several analyses are required using 

different ground motion records to achieve a reliable 

estimation of the probabilistic distribution of structural 

response. Since the properties of the seismic response 

depend on the intensity, or severity, of the seismic shaking, 

a comprehensive assessment calls for numerous nonlinear 

dynamic analyses at various levels of intensity to represent 

different possible earthquake scenarios. 

C. Different types of load combination 

It’s our duty to design a safe and serviceable structure and in 

order to do so we must predict the magnitudes of various 

loads that are likely to be applied to the substructure or 

superstructure over its lifetime. Hence to account for the 

probability of the simultaneous application of various load 
types, several load combinations are applied on the 

structure. These load combinations can be created by 

selecting the Indian code and also with the help of auto load 

combinations where they are generated by the software. 

Load combinations provide the basic set of 

building load conditions that should be considered by the 

designer. 

1) 1.5(DL+LL) 

2) 1.2(DL+LL+EQX) 

3) 1.2(DL+LL+EQZ) 

4) 1.5(DL+EQX) 

https://en.wikipedia.org/wiki/Building_code
https://en.wikipedia.org/wiki/Normal_mode
https://en.wikipedia.org/wiki/Harmonics
https://en.wikipedia.org/wiki/Time_domain
https://en.wikipedia.org/wiki/Phase_(waves)
https://en.wikipedia.org/wiki/Response_spectrum
https://en.wikipedia.org/wiki/Time_domain
https://en.wikipedia.org/wiki/Building_code
https://en.wikipedia.org/wiki/Probability_distribution
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5) 1.5(DL+EQZ) 

6) 1.5(DL + WLX) 

7) 1.5(DL + WL Z) 
8) 0.9DL+1.5EQX 

9) 0.9DL+1.5EQZ 

10) 0.8DL +0.9 SL 

11) DL + 1.2 LL+1.2 SL 

12) 1.2 DL + 1.2 LL +1.2 WL 

13) 1.2 DL + 1.2 LL +1.2 WL+1.2 SL 

D. Circular slab 

Circular slabs in a structure are provided as per architectural 

or structural need.  They are designed as plate elements 

.They maybe floor and / or roof of buildings, water tanks, 

silos & bunkers etc. For convenience they are expressed in 

polar coordinates for analysis.  Bending of a circular slab 

like a saucer (i.e. bending in all directions) is quite different 

form bending in one or two distinct orthogonal directions for 

a rectangular slab under uniformly distributed loads. In other 

words, the stresses caused in circular slabs are radial and 

circumferential necessitating reinforcements in these 
directions. Provision of such reinforcements becomes 

difficult due to congestion in the central portion of the slab 

where maximum bending moments in both directions occur. 

Hence, in practice, reinforcements are provided in two 

orthogonal directions as those for two way rectangular slabs. 

1) Classification of Circular Slabs 

The circular slab are classified into following types 

depending upon the type of support which are present at end 

1) Simply supported at end 

2) Fully fixed at end 

a) Simply Supported at End 
(1) Elastic Analysis 

Consider, a simply supported circular slab having UDL ‘w’ 

over its entire span. The equations for moments in radial and 
circumferential and shear force are given below 

Bending moment in  

radial direction (Mr) 

Bending  Moments in  

circumferential direction (Mθ) 

At any distance ‘r’ from 

centre 

𝑀𝑟 =
3𝑤

16
   ( 𝑎2 − 𝑟2) 

At any distance ‘r’ from centre 

𝑀𝜃 =
𝑤

16
[3𝑎2 − 𝑟2] 

At centre 

𝑀𝑟 =
3𝑤𝑎2

16
 

At centre 

𝑀𝜃 =
3𝑤𝑎2

16
 

At  edge 

𝑀𝑟 = 0 

At  edge 

𝑀𝜃 =
2𝑤𝑎2

16
 

Table 2: 

 Radial shear force at any distance ‘r’ 

V= .5 x w x r 
(2) Yield line analysis 

It assumes isotropy of reinforcement 
 Collapse load (w) = 6Mu/ a2 

 Design moment (M) = Wua
2/6 

Whereas for elastic analysis is Wua2/5.33 

b) Fully Fixed at End 
(1) Elastic Analysis 

Consider, circular slab with ends fully fixed having UDL 

‘w’ over its entire span. The equations for moments in radial 

and circumferential and shear force are given below. 

Bending moment in  

radial direction (Mr) 

Bending  Moments in  

circumferential direction (Mθ) 

At any distance ‘r’ from 

centre 

𝑀𝑟 =
𝑤

16
   ( 𝑎2 − 3𝑟2) 

At any distance ‘r’ from centre 

𝑀𝜃 =
𝑤

16
[𝑎2 − 𝑟2] 

At centre 

𝑀𝑟 =
𝑤𝑎2

16
 

At centre 

𝑀𝜃 =
𝑤𝑎2

16
 

At  edge 

𝑀𝑟 = −
2𝑤𝑎2

16
 

At  edge 

𝑀𝜃 = 0 

Table 3: 

 Radial shear force at any distance ‘r’ 

V=0 .5 x w x r 

Where, Radius of circular slab 
(2) Yield Line Analysis 

The yield line analysis for fully fixed end circular slab is as 

follows 

Collapse load 

𝑤 = 6 (𝑀𝑢𝑅+ + 𝑀𝑢𝑅−)/𝑎 

As, the elastic moment at supports are twice that of at the 

centre, it is desirable to provide MuR+ and MuR- 

MuR+=wa2/18 

MuR- = - wa2/9 

E. Design Problem 

1) Step 1: Design Data 

Diameter (D) = 6m 

a= D/2=6/2=3m 

L.L=2KN/m2 

L.L=1.5KN/ m2 

Fixed at ends 

Fe500 grade of steel 

M20 grade of concrete 

2) Step 2: Calculation of Thickness of Circular Slab 

𝑑 =
𝐷𝑒𝑓𝑓 

40
   =

6000 

40
 

𝑑 = 150 𝑚𝑚 
3) Step 3: Load calculations 
a) Dead load (D.L) 

D.L=25 x d=25x.15=3.755KN/ m2 

b) Live load(L.L) 

L.L=2KN/m2 

c) Floor finish( F.F) 

F.F=1.5KN/m2 

Total load 

D.L+L.L+F.F=3.75+2+1.5=7.25KN/m2 

Factored load 

w=1.5(D.L+L.L+F.F) =1.5(3.75+2+1.5) =10.87KN/m2 

4) Step 4: Calculation of Bending moments 
a) At mid span 

Radial Bending Moment 

𝑀𝑟 =
𝑤𝑎2

16
     =

10.87 × 32

16
    = 6.11𝐾𝑁𝑚 

Circumferential Bending Moment 

𝑀𝜃 =
𝑤𝑎2

16
       =

10.87 × 32

16
    = 6.11𝐾𝑁𝑚 

b) At support 

Radial Bending Moment 
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𝑀𝑟 = −
2𝑤𝑎2

16
    = −

2 × 10.87 × 32

16
= −12.22    𝐾𝑁𝑚 

Circumferential Bending Moment 

𝑀𝜃 = 0 
5) Step 5: Check for depth 

For Fe500 steel 

Depth required is obtained by equating 

𝑀𝑢 = 𝑀𝑢𝑙𝑖𝑚𝑖𝑡 
12.22 × 106 = .133 × 20 × 1000 × 𝑑2 

𝑑 = 67.77𝑚𝑚 < 135 𝑚𝑚 
Hence, OK 
6) Step 6: Ast Calculation 

a) Mid Span 

Bm at centre in radial and circumferential direction is same. 

Hence, provide same area of steel in radial and 

circumferential direction. 

𝐴𝑠𝑡 =
0.5 × 20 

500
[1 − √1 −

4.6 × 6.11 × 106

20 × 1000 × 1352
 ] × 1000 × 135

= 107 𝑚𝑚2 

𝐴𝑠𝑡𝑚𝑖𝑛 = .12%𝑏𝑑 = .12 × 1000 × 135 = 162𝑚𝑚2 

As, 𝐴𝑠𝑡 < 𝐴𝑠𝑡𝑚𝑖𝑛 

Hence, provide Astmin 

Provide 10mmϕ bar 

𝑆𝑝𝑎𝑐𝑖𝑛𝑔 = 300𝑚𝑚 

Provide 10mmϕ@300mm c/c 

b) At support 

Circumferential Reinforcement at support is zero 

Radial Reinforcement at support 

Point of contra flexure at a/√3  from centre=3/√3=1.73m 

Radial Reinforcement is provided at 3-1.73=1.27m 

𝐴𝑠𝑡 =
0.5 × 20 

500
[1 − √1 −

4.6 × 12.22 × 106

20 × 1000 × 1352
 ] × 1000

× 135 = 216𝑚𝑚2 
Provide 10mmϕbar 

𝑆𝑝𝑎𝑐𝑖𝑛𝑔 = 300𝑚𝑚 

Circular R/F is provided in the form of 10mmϕ bar in radial 

direction at support @300 mm c/c at distance 1.27m from 
support 

7) Step 7: Check for shear 

𝜏𝑣 =
𝑉𝑢

𝑏𝑑
 

Vu=0.5x10.84x3 =16.30 KN 

𝜏𝑣 =
16.30 × 103

1000 × 135
0.12𝑁/ 𝑚𝑚2 

Pt=100Ast/bd =100x216/1000x135=0.16% 

𝜏𝑐 = 0.2 

As, 𝜏𝑐 > 𝜏𝑣 

No shear R/F is required. 

8) Step 8: Check for Development Length (LD) 

𝐿𝑑 ≤ 1.3
𝑀𝑙

𝑉𝑢
+ 𝐿𝑜 

1.3
𝑀𝑙

𝑉𝑢
= 1.3 ×

8.92 × 106

16.30
+ 0  =    711 𝑚𝑚 > 𝐿𝑑 

Ok 

Hence, no development reinforcement is required. 

F. Dome 

Domes are prominent features of Persian, Roman, 

Byzantine, Islamic, and Italian renaissance design. Domes 

may be defined as ‘Double curvature shells which can be 

rotationally formed by any curved geometrical plane figure 

rotating about a central vertical axis.’ In its simplest form, a 

dome is a hollow hemispherical structural element. Domes 

evolved from arches, originally being adapted only to small 

buildings such as huts and tombs. Domes became famous 
because they are self-supporting structures. Domes may be 

constructed of masonry, steel, timber and reinforced cement 

concrete. Stone and brick domes are one of the oldest 

architectural forms. However, reinforced concrete domes are 

more common now-a-days, since they can be constructed 

over large spans. Dome is typically an element of 

architectural that resembles the hollow upper half of a 

sphere. Despite their thinness, domes are some of the 

strongest and stiffest structure in existence. 

 
Fig. 6: 

1) Stresses in Dome 
A surface of revolution is created by the rotation of a curve 

about an axis lying in the same plane. The curve is referred 

to as the meridian. The axis is referred to as the shell axis. 

Parallels are the lines created by bisecting the middle 

surface of the shell with a plane that is perpendicular to the 

shell axis. The most common example of a shell of rotation 

is the dome. 

A section through the vertical axis of revolution of 

a thin spherical shell is shown below 

 
Fig. 7: 

The stresses acting in the surface of dome are 

a) Meridional Thrust (T) 

The primary response of a dome to loading is development 

of membrane compressive stresses along the meridians. 
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𝑇 =
𝑤𝑅

1 + 𝑐𝑜𝑠𝜙
 

b) Hoop force (Nθ) 

The dome also develops compressive or tensile membrane 

stresses along lines of latitude. These are known as ‘hoop 

stresses’ and are tensile at the base and compressive higher 
up in the dome. 

𝑁𝜃 = 𝑤𝑅(𝐶𝑂𝑆𝜙 −
1

1 + 𝐶𝑂𝑆𝜙
  ) 

Where, 

R-radius of dome 

 Φ:Semi-central angle measured from the crown 

 W: weight per unit length 

2) Design Problem 

1) Step 1: Design Data 

Diameter of base (D) = 6m 

Thickness of dome =150mm 

M20 grade of concrete 

Fe500 grade of steel 

2) Step 2: Load calculations 

a) Dead load(D.L) 

D.L=25 x d=25x.15=3.755KN/ m2 

b) Live load(L.L) 
L.L=2KN/m2 

c) Floor finish( F.F) 

F.F=1.5KN/m2 

Total load 

D.L+L.L+F.F=3.75+2+1.5=7.25KN/m2 

Factored load 

w=1.5(D.L+L.L+F.F) =1.5(3.75+1.5+7.25) =10.87KN/m2 

3) Step 3:calculate RISE, Radius and central angle of 

dome 

Rise (h) = span/5 

h =6/5 =1.2m 
Radius of dome(R) 

h(2R-h)=radius of base x radius of base 

1.2(2R-1.2) = 3 x 3 

R=4.35m 

Central angle (θ) 

Sinθ=radius of base/radius of span 

θ =sin-1(3/4.35) 

θ=41.81 

4) Step 4: Stresses in dome 

a) Meridional Thrust (T) 

𝑇 =
𝑤𝑅

1 + 𝑐𝑜𝑠𝜙
=

10.87 𝑋4.35

1 + 𝑐𝑜𝑠41.81
= 27.09KN 

Meridional stress=T/area =27.09/1000 x150 =0.18N/mm2<
7N/ mm2 

Hence, Ok 

b) Hoop force(Nθ) 

𝑁𝜃 = 𝑤𝑅 (𝐶𝑂𝑆𝜙 −
1

1 + 𝐶𝑂𝑆𝜙
  ) = 10.87 𝑋 4.32 (𝐶𝑂𝑆41.81 −

1

1 + 𝐶𝑂𝑆41.81
  ) 

Nθ=8.09KN 

Hoop stress=Nθ/area =8.09/1000 x150 =0.05 18N/mm2<
7N/ mm2 

Hence, Ok 

5) Step 5: Ast calculation 

Ast=.3%bd=.3x 1000x150/100 
Ast=450mm2 

Provide 10 mm ϕ bar 

𝑠𝑝𝑎𝑐𝑖𝑛𝑔 =
𝑎𝑟𝑒𝑎 𝑜𝑓 𝑜𝑛𝑒 𝑏𝑎𝑟

𝐴𝑠𝑡
𝑋1000 =

𝜋 𝑋102

4 𝑋 450
𝑋1000

= 174mm 
Provide 10mmϕ bar@170mm c/c in both meridional and 

latitude direction 

6) Step 6: Design of ring beam 

Tensile force (T1) 

T1=T xcosϕ xD/2=27.09 xcos41.81x6/2=60.57KN 

σst for Fe500 is 280N/ mm2 

Ast=T1/σst 

=60.57 x1000/280 
=216.32 mm2 

Provide 10mm ϕ bar 

No of bar=ast/ area of one bar 

=
216.32𝑋4

𝜋 𝑋10 𝑋10
= 2.75 

Provide 4- nos 10mm ϕ bar 

Calculate dimension of beam 
𝑇

𝐴𝑐 + (𝑚 − 1)𝐴𝑠𝑡
= 𝜎𝑐𝑡 

60.57

𝐴𝑐 + (13.33 − 1)314
= 1.2 

Ac=46603 mm2 

Asumme b=230mm 

d =46603/230 

d=202 

Provide d=300mm 

Calculate spacing of stirrups 
2.5 𝑋 𝐴𝑤 𝑋𝑓𝑦

𝑏
= 𝑆𝑣 

Provide 8 mm stirupp 
2.5 𝑋 50.26 𝑋500

230
= 𝑆𝑣 

Sv=273 mm 

Provide 8 mmϕ stirrup about 250 mm c/c 

IV. CONCLUSION 

Depending upon the structural requirements and plan, 

provision of the circular slab and dome becomes 

unavoidable. Circular slab and dome structure are 

vulnerable to earthquakes. Hence, it is important to carry out 

seismic analysis of circular slab and dome. In this seminar, 

various literatures and research papers were reviewed on 

circular slab and dome structure. Seismology of India and 
effect of earthquake on RC structure were also studied. 

Different methods of seismic analysis were studied. Detail 

study were also carried circular slab and dome regarding 

geometry, type, method of analysis ,stress and forces 

developed, reinforcement  and example on circular slab and 

dome were also solved. 
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