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Abstract—Navi Mumbai the city in Maharashtra where the unique structure name Dr Babasaheb Ambedkar Udyan is
held in the center of attraction for the Mumbai city. The Lotus Temple well-renowned structure is been awarded for
its unique design & structure by Seven Epic, the height of the structure are 49m, The structure is spread along 48.9m
wide. Maharashtra has been hit by a mega-quake of 6.2 Richter scale on Sep 30, 1993, and recently on July 14, 2018,
Indian metrological department (IMD) confirm that earthquake of magnitude in Mumbai 2.8 Richter scale and 30
August 2017 due to heavy rainfall was noted. That is the reason being analyzing and design Dr Babasaheb Ambedkar
Udyan for earthquake forces. The 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
presents the first step towards assessing the seismic vulnerability of buildings with large reinforced concrete domes.
Keywords: Dome Structure, ETABS, Seismic effect, Drift, Displacement, Reinforced concrete domes.

Keywords: Dome Structure, ETABS, Seismic effect, Drift, Displacement, Reinforced concrete domes

I. INTRODUCTION

Dome are stand without support of column that is the superiority of domes and this stand on own stiffness and strength.
When all realistic situations would probably still stand when all conventional structures had fail, domes are very durable
and strong. In the roof s Structure domes are very efficient structure. Sometime design and fabrication also come in
complexity of analysis. . In a roof structure main force is its own weight and it can bear its own weight. Thus it’s so
much affected by its size shape and geometry. Reinforced concrete shell structure (Dome) comes under so many different
load combinations with 3-dimentional geometrical complexness moreover 3 dimensional behavior and its material.
Mainly domes may be constructed in seismic zone and therefore they will be subjected to dynamic load. Maximum the
dynamic forces on a concrete dome generally cannot control design however in earthquake zone almost disastrous force
that can be applied on a dome is earthquake load. This paper is a study of the linear static and dynamic behaviour of
reinforced concrete dome and behaviour in the vibration of their thickness, span and height on dynamic characteristics
such as vibration frequencies. The evaluation of susceptibility of dome structure earthquake damage and assessment of
their seismic risk and vulnerability due to earthquakes. this is the first step. Dome is an architectural element which is the
upper half of the sphere is hollow. Various material used for the construction of dome has a long architectural lineage
extending into prehistory. The first advanced true dome constructed in the Romen architectural revolution, when they
were frequently used by the Romans to shape large interior spaces of temples and public buildings, such as the Pantheon.
This tradition continues unabated after the adoption of Christianity in the Byzantine (East Roman) religious and secular
architecture, culminating in the revolutionary pendentive dome of the 6th-century church Hagia Sophia. The Sassanid
Empire started the construction of the first large-scale domes in Persia, with such royal buildings as the Palace of
Avrdashir, Sarvestan and Ghal'eh Dokhtar. Dome may be defined as a thin shell generated by of regular curve about only
one axis. The dome shape and size depend upon the type of curve and direction of the axis. Mostly shell roof is used
when inside of that structure is open and does not contain wall or column. Domes are used in a variety of structure such
as circular tank, exhibition hall, auditoriums, the roof of circular area etc. Dome may be constructed may be RCC,
masonry, steel, timber.

1. METHODOLOGY

Analysis and design Dome Structure is generally done using the specifications provided by the code of practice.

For earthquake forces analysis of structure the method used is

Static Method Equivalent Static Lateral Force Method

It is a simplified technique to replace the effect of the dynamic loading of an unexpected earthquake with a static force
distributed laterally in a structure for design purposes. The applied total seismic force is generally evaluated in two
horizontal directions parallel to the main building axes, it is assumed that the building responds in its fundamental lateral
mode. To design and analyze a structure capable of resisting the effect of an earthquake, it is necessary to first specify the
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forces on the structure. This method is the simplest and requires fewer calculation attempts and is based on the formula
provided in the code of practice.

i)STRUCTURAL SPECIFICATION

Structure description

Length and width 48.9X48.9M
Total height of structure 50.504M
Story Height at GL 0.000M
Plinth level 2.400M
Museum 3.750M
Podium 8.700M
Prayer hall 10.800M
Crown Edge 26.665M
Top most Point of Dome 50.504M

300X1005, 450X450,
500X500, 750X750,

Column size 900X900, 12001200
(mm)
300X450, 300X700
Beam Size 450X700, 530X900,
350X600, 750X750(mm)

Thickness Of wall 230 (mm)
Support condition Fixed

ii] Material Properties:

Grade of concrete : M30

Grade of Steel : Fe500

iv] Design Spectrum: (Source 1S:1893:2016)

Type of Soil:

Soil type 1: Soft,

Soil type 2:Medium

Soil type 3: Hard

Earth quake Zone: 111

Zone Factor, Z: 0.16

Importance Factor: 1

Response Reduction Factor: 5

iv]Load Combinations considered for the building analysis :

I]Static equivalent method:

1. DLLL- Dead load + live load

2. DLEQX- Dead load + earthquake loads in x direction

3. DLEQXN- Dead load + earthquake loads in negative x direction

4. DLEQY- Dead load + earthquake loads in y direction

5. DLEQYN- Dead load + earthquake loads in negative y direction

6. DLLLEQX- Dead load + Live load + earthquake loads in x direction

7. DLLLEQXN-  Dead load + Live load + earthquake loads in negative x direction

8. DLLLEQY- Dead load + Live load + earthquake loads in y direction

9. DLLLEQXN-  Dead load + Live load + earthquake loads in negative y direction

10. DLWLX- Dead load + Wind load in x direction

11. DLWLXN- Dead load + Wind load in negative x direction

12. DLWLY- Dead load + Wind load in y direction

13. DLWLYN- Dead load + Wind load in negative y direction

14, DLLLWLX- Dead load + Live load + Wind load in x direction

15. DLLLWLXN-  Dead load + Live load + Wind load in negative x direction
16. DLLLWLY- Dead load + Live load + Wind load in y direction

17. DLLLWLYN- Dead load + Live load + Wind load in negative y direction

Il RESULT

1) DISPLACEMENT OCCURED IN DOME STRUCTURE:
(Height vs. Displacement)
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2) STORY DRIFT (HEIGHT VS. DRIFT)
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I1l. CONCLUSIONS

e From the detailed analysis and all the work, this thesis has been give following points as:

e Meditation hall using a dome structure is designed and analysed by taking various aspects and norms into
considerations as prescribed in the Indian standard code books. The dome structures are designed with the help of the
software AUTOCAD and its analysis are dome using ETABS.

e The construction of dome structure makes use of the materials in an effective and economical way, shells have a great
economic potential for the construction of low-cost buildings to cover large areas.

e Long spans are more expansive to build because they must usually be constructed with a single use form.

o However, they have other advantages that may outweigh the initial cost of the structure and also the duration of the
construction period is less.
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