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Abstract— In recent years, there have been an increasing 

number of structures using domes as one of the most efficient 

shapes in the world. It covers the maximum volume with the 

minimum larger volumes with no interrupting columns in the 

middle with an efficient shapes would be more efficient and 

economic. Dome roofs are the lightest structure to cover 

circular shape. Software usage in civil engineering has 

greatly reduced the complexities of different aspects in the 

analysis and design of such projects. In this paper 

investigation has been made to study analysis and design of 

dome using various software. It is observed that for dome 

parametric study is the key for optimum configuration by 

overall. 
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I. INTRODUCTION 

A curvature rotated about a central axis to form a surface 

typically used as a roof creats a dome. The curvature may 

assume an infinite number of shapes with different 

geometric parameters, such as its span, rise, centre of 

curvature, radius and direction of curvature. Domes are one 

of the oldest and well-established structural forms and have 

been used in architecture since the earliest times. They are 

of special interest to engineers as they enclose a maximum 

amount of space with a minimum surface and have proved 

to be very economical in terms of consumption of 

constructional materials. The stresses in a dome are 

generally membrane and compressive in the major part of 

the shell except circumferential tensile stresses near the edge 

and small bending moments at the junction of the shell and 

the ring beam. Most domes are surfaces of revolution. The 

curves used to form the synclastic shell are spherical, 

parabolic, or elliptical, covering circular or polygonal areas. 

II. REVIEW OF LITERATURE 

A. H. S. Jadhav, Ajit S. Patil [1] 

Studied optimum design of double layer dome of span to 

height ratio 2 and different supporting conditions (all bottom 

nodes supported, given span was carried out). The formex 

programming software was used for configurations of 

double layer dome. The hollow circular pipe sections were 

used to construct the double layer dome and for connection, 

the MERO joint was used. For optimum design of the 

structure, it was analyzed by using the software “SAP-2000-

14”. In the analytical part, forces in the top layer were 

considered in groups and separate section was designed for 

each group, the design was based on IS800:2007. Similar 

procedure was adopted for bracing system and bottom layer. 

The results were compared with different span to height 

ratios and support conditions for the deflection, weight of 

structure and concrete for pedestal, to determine optimum 

configuration by overall. The domes of span 75m with span 

to height ratio 2 as well as different support condition were 

designed for wind load. The members of dome were 

designed for axial tension and compression in such a way to 

get optimum weight of member. 

B. Anuj Chandiwala[2] 

Studied analysis of steel dome was examined by the use of 

computer software STAAD.Pro. for the analysis different 

diameter of the steel tube member and height of steel. In 

steel dome various types of steel section are used and 

compared with how many steel quantities take off to 

construct steel dome. Columns are designed for axial forces 

and biaxial moments at the ends. All active load cases are 

tested to calculate steel section. 

C. Dimitrios Sophianopoulos, Anastasios Argyriou, 

Cleanthes Papanikolaou [3] 

Studied the second order plastic analysis employed, via 

NIDA software, was found adequate and successful in 

capturing all local and global phenomena related to the 

collapse of the structure dealt with. More specifically, under 

the combined factored loading of self-weight, wind and 

snow, the dome exhibited a sway-buckling mode, which 

leads to collapse, after moderate choice of cross-sections 

based on linear elastic analysis. It is suggested that the 

proposed scheme should be the starting point for 

preliminary plastic design of steel space structures, the 

outcome of which would serve as background material for 

more sophisticated FEM analyses, combined with wind-

tunnel scaled results. 

D. Peter Chacko, Dipu V S, Manju.P.M[4] 

Studied ribbed spherical dome with rigid joints. Three 

different spans of domes were considered for analysis. The 

proposed dome was modeled and analysis was done by 

using software’s ANSYS and Staad.Pro for different rise to 

span ratios for different load cases and results were 

compared. Failure of dome structure is due to buckling of 

members.   In the present study buckling load of ribbed 

spherical dome was calculated using finite element software 

ANSYS. 

E. Dr. Hani Aziz Ameen[5] 

Studied  the finite element analysis via ANSYS12 software 

for the large concrete dome. The non linear analysis of 

reinforced concrete or composite hemispherical dome of 

monolithically or partially interconnected ribs, running in 

the meridional of the dome. A simplified three dimensional 

finite element model was developed in ANSYS12, this 

analysis, which may be applied to three cases of 

hemispherical dome: unribbed, monolithic ribs, and 

composite ones. A wide parametric study the impact of 

diameter, number of ribs, percentage of Steel, compressive 

strength and cover thickness on the large dome for the three 

cases to evaluate the quantities affect of the main parametric 

in the aspects of geometry, constitutions and material 

properties. Numerical percentages of the variation of 

ultimate loads and vertical deflection at dome apex with 

variation of each of those parametric has been computed 
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when given the fundamental guidelines for the structural 

design of such dome. 

F. Talocchino[6] 

Studied optimal shaped dome structure that can be used in 

low cost housing; to identify the important design criteria 

with regard to masonry domes; to utilize affordable 

materials (compressed earth blocks) that can be acquired in 

remote areas in the design of the dome; to investigate 

different methods of dome construction and to construct a 

durable, architecturally and structurally efficient low cost 

dome home. 

G. M. Hosseini, S. Hajnasrollah and M. Herischian[7] 

Studied three steel single-layer common types of lattice 

domes have been studied under gravity and earthquake loads 

to obtain the optimal geometry of each type and introduce 

the more appropriate one to be used in seismic areas. The 

domes have the same span of 40m, and their height-to-span 

ratio varies from 1/2, 1/2.5 1/3, 1/4, 1/5, 1/6, 1/7 and 1/8. At 

first the domes have been designed based on their analysis 

statically under self-weight and snow loads. For earthquake 

loads equivalent static, spectral, and Time History Analysis 

(THA) methods have been employed. The THA cases have 

been conducted by using the accelerograms of a set of high-

frequency earthquakes of both near- and far-source types. 

Numerical results show that the stress ratios in the 

considered domes subjected to near-field earthquakes are 

higher than far field earthquakes, and that Ribbed domes 

have better seismic behavior than Schwedler and Diamatic 

domes. 

H. Wanda W. Lau[8] 

Studied new method to analyse the structural behaviour of 

masonry domes: the modified thrust line analysis. It is the 

first to account for the ability of domes to achieve a range of 

internal forces, gaining potentially an infinite number of 

equilibrium solutions that could not be derived otherwise. 

This method can also analyse non-conventional 

axisymmetrical dome geometries. Abiding by limit state 

conditions and the principles of lower bound theorem, the 

modified thrust line method was used to ascertain the 

theoretical minimum thrust of spherical and pointed domes. 

Using interactive geometry software, the author also 

automated graphical analysis methods to output solutions in 

real time, expediting the traditionally laborious process. 

I. Karim Abedi [9] 

Studied the propagation of local instabilities in braced 

domes. Nodal  snap-through and member snap are the main 

local instabilities occurring in braced domes. Nodal snap-

through can be defined as a considerable deviation occurring 

suddenly in the geometry of the dome at a local region 

around a node. Both the nodal snap-through and member 

snap have dynamic characteristics and neglecting their 

dynamic effects may lead to an unrealistic estimation of 

behaviour. The main objective of the tstudy was to develop 

a procedure for modelling the propagation phenomenon 

taking into consideration the kinetic energy released. 

J. Astha Verma, Ashok K. Ahuja [10] 

Studied the details of the experiments carried out on the 

models of low-rise buildings with domical roofs. Wind 

pressure measurements are made on rigid models by placing 

them in an open circuit boundary layer wind tunnel. The 

study includes square and rectangular plan buildings with 

one and two domes respectively. The experimental results of 

pressure measurements are reported in the form of contours 

of mean wind pressure coefficients on the surfaces of 

domes. Results presented in the paper are of great use for 

the structural designers while designing buildings with 

domical roofs. 

K. M. Zeinoddini, G.A.R. Parke, P. Disney[11] 

Studied global stability of an innovative dome comprising of 

double layer space frame sections together with curved 

flexural member. The dome had both an outer flat and an 

inner spherical double-layer grid space frames and formed 

the roof over a joint ballroom and meeting space of 3,100 

square metres. The relatively wide spans between the outer 

and the inner space structures were covered using thirty six 

curved flexural pipe members laid on a synclastic surface. 

These members were employed for architectural purposes to 

provide a clear glazed area for the roof. Introducing 

relatively large span flexural members joining the two 

lattice space frames together complicated the overall 

structural response of the dome. It also made the dome 

susceptible to different premature instability modes. The 

non-linear FE program ABAQUS was utilised to study the 

global stability of the dome and to investigate fully both its 

pre and post failure behaviour. Different member 

configurations were considered for the dome and their 

effects on the behaviour; stability, snap through buckling 

and the collapse load of the structure were investigated. In 

the dome responses, several failure modes such as overall 

torsional buckling, in-plane ring buckling and symmetrical 

and non-symmetrical vertical snap through were identified. 

It was noted that the presence of restraints placed between 

the flexural members could prevent the occurrence of 

premature torsional and vertical snap through buckling in 

the dome. The global behaviour of the dome appeared to be 

very sensitive to both the type and configuration of the 

restraints applied along the flexural members. The dome 

was also found to be remarkably sensitive to non-symmetric 

loads. 

L. Kevin Ducharme, Matthew Paladino[12] 

Studied the analysis and design of a structural system for an 

illustrative commercial building in Worcester, 

Massachusetts. The design process included an architectural 

layout, structural framing options using both steel and 

concrete, a dome roof, and a partial glass curtain wall. The 

work was completed in compliance with the IBC and local 

building codes. Several structural materials and strategies 

were evaluated to produce a final, cost-effective, design 

recommendation, which was presented in Revit Models. 

M. Prabhavati P., Dr. S. B. Vankudre, Somashekar D. 

Melinamani[13] 

Studied optimum design of reinforced concrete spherical 

dome according to IS 456-2000. The objective function was 

the total cost of the concrete dome which includes the costs 

of concrete and steel excluding formwork. In the proposed 

optimization, the cross sectional dimensions of dome along 

with the number of bars and diameter of the reinforcement 

bars are considered as design variables. The design 
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constraints are sizing, allowable compressive strength of 

concrete and buckling. The MATLAB Programming code 

has been developed for the analysis of 2D Reinforced 

Concrete dome and for Genetic Algorithm process. The 

concept and working of GA methodology has been studied 

and appropriate codes have been formulated. The GA 

program has been developed to deal with continuous as well 

as discrete variables. The results were studied for the 

optimum cost of dome for number of generations and 

number of population sizes. 

N. Aitziber L´opez, I˜nigo Puente, Miguel A. Serna[14] 

Studied the analysis of tubular single layer structures 

involving geometric nonlinear methods that can consider 

large displacements of nodes. Results have been obtained 

from analysis of the nonlinear behaviour of single-layer 

domes with different geometric parameters and joint 

rigidity. The study was performed for two load cases and 

concludes with the proposal of a new formula which allows 

designers a rapid estimation of buckling loads for semi-rigid 

jointed single-layer latticed domes under symmetric loading 

conditions. 

O. Merilmol Eldhose, Rajesh A K, Ramadass S[15] 

Studied schwedler spherical dome with rigid joints. Three 

different spans of domes have been considered for analysis. 

The proposed dome was modelled and analysed by using 

software’s ABAQUS and Staad.Pro for different rise to span 

ratios for different load cases and results were compared. 

The buckling load of schwedler spherical dome was 

calculated. 

III. SUMMARY 

This paper describes the recent investigation in analysis and 

design of dome. Domes can be analysed and designed using 

various software such as ANSYS, STADD PRO, ABAQUS, 

SAP etc. A large amount of work is done for analysing 

different types of domes using number of varying 

parameters. The study also involves cost effective design 

recommendation for dome structure. Parametric study is 

guideline for optimum design of dome structure.  
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