IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 9 Issue: v Month of publication: April 2021

DOIl: https://doi.org/10.22214/ijraset.2021.33990

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429
Volume 9 Issue IV Apr 2021- Available at www.ijraset.com

Structural Analysis of Dome Structure by
STAAD Pro

Gaurav Vijay Ghugare', Prof. Vishal Sapate?
'p.G. Student, 2Assistant Professor, Department of Civil Engineering, G. H. Raisoni University, Amravati, Maharashtra, India

Abstract: There are different types of domes and different types of failures for the domes. This work includes design and analysis
of monolithic dome having a substructure of auditorium.

They are designed for uniform loading over the plates. In this study by applying point loads over the nodal joints analysis and
design of concrete dome structure will be done using STAAD.Pro. The dome for the different span and the height of the column
are modeled in the present work. The displacement, reactions, beam forces, shear stress, membrane stress, principal stress, von mis
stress and tau stress are presented for all the models. The model no-V gives the maximum results in terms of the displacement as
compared to the other models.
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I. INTRODUCTION

A large monolithic dome (from Greek mono- and -lithic, meaning "one stone™) is a structure cast in a one-piece form. The form may be
permanent or temporary and may or may not remain part of the finished structure. It is the form of monolithic architecture. Domes are
ambient structure developed from A.D periods which are constructed for getting large volume from the structure. Domes can be design
to fit any architectural homes, cabins, churches, school, gymnasiums, arenas, stadium bulk, auditorium, landlord dwelling and other
various privately and publicly owned facilities. They are cost-efficient, earth-friendly, extremely durable and easily maintained. Most
importantly, a Monolithic Dome uses about 50% less energy for heating and cooling than a same-size, conventionally constructed
building.

Il. REVIEW OF LITERATURE
Chandiwala, A. [1] studied in this investigation by applying point loads over the nodal joints analysis and design of concrete dome
structure was done using STAAD.Pro. An 8.49m rise with 30m diameter dome and a support height of 14m was considered for the
design.
limura, S., etal [3] carried out study shows the result of static analysis and design of geodesic tunnel dome. The authors collected the
dimension of an auditorium, the length is 40m & width of the inner side is 20m with the height of the crown is 10.63m. They built the
model required for the project.
Kubik, M. et al [5] carried out researched on the Acoustic of monolithic dome structures. Which describes the Analyse monolithic
structures including being cost-efficient, earth-friendly, extremely durable, and easily maintained. Regarding climate, the monolithic
domes are easily constructed and are cost effective on constructing.

I1l. MODELING
The modeling is carried out in the STAAD software, mentioned as follows.

The following models are prepared in the project
1) Model-1: (base diameter-15m, Column-7m)
2) Model-I1: (base diameter-16m, Column-7m)
3) Model-I11: (base diameter-17m, Column-7m)
4) Model-1V: (base diameter-18m, Column-7m)
5) Model-V: (base diameter-22m, Column-7m)
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Fig. No.1:Geometry of the Model-I
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Fig. No.2: Dome structure of the model-1
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Fig. No. 3: Geometry of model-1V

IV. RESULTS
The analysis is carried out in STAAD software and the results in terms of shear force, bending moment and other parameter is obtained
as follows.

STAAD.Pro V8i (SELECTseries 6) - Model-1-15m = X
File Edit View Tools Select Results Report Mode Window Help

| BX2:Ct BN [GREeZE0 |(DadnalnmBE A ||[FAGP||NBeY v A|IEER 5| BaEE
OO+ 004k B ARARQAX QP Q & | 9|3 GENERATED INDIAN CODE GEN v
[Ans 88208 ||[AK4GEN|put 2R %PGFy Al ik

Bl

|
Ro | /Modeling Building Planner Piping Bridge Deck Postprocessing Foundation Design Steel Design RAM Connection Concrete Design Advanced Slab Design
X 21 5 [ [ Mode:1-15m- WholeStuctre e | oo ter. [ (B3]
B | 2| 2 | [VorAboote 4[4[ »]M}\ Shear, Membrane and Bendin
] b i 8_ N/m"g 5 Shear A
B e & l;_nﬁ pate]  Uc | SOXlocal)] SQY (ocal
3 0 e Nimm2 Nmm2 |
L7 ol % s ) S : T[T 200 0%
PN 1 L : . Iy o007
m| e 2 M IGENERATE| 00001 0010
HEYI 4GENERATE| 0000 0008
M| & ] o 2 |10 0000 003
N £ $ .0.124 200 0000 0007
+| 5% Dmas JGENERATE| 0000|0010
g1 =B GENERATE| 0000 0008
¥ g Ooiss 3 1o I T
= Bmas < >
9 |- 0176 —
I gmas 1 Mode Plate Come... (= (@[]
= é l0.197 4[] »]»]\ Shear, Membrane and Bending
B ID,207 Shea A
= ™ Plate | LIC Node 5‘:"’("‘:’:;” ¢
=12 110 1 o001
2| o001
B -000
¥ [ ]
o 200 1] o000
2| oo
18 -0000
I & 7] 0000
i ‘T?x IGENERATE 1 o,
A Loac = .

Click on plates to select (Ctrl+click to toggle selection) PostMode  Load 3 : GENERATED INDIAN Input Units: kN-m

Fig. No. 4: Maximum absolute stress of model-I
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Fig. No.6: Maximum absolute stress of the model-11
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Fig. No. 7: Von mis bottom stress of the model-11
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Fig. no. 10: Maximum absolute stress of the model-1V
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Fig. No.11: Maximum absolute stress of the model-V

V. CONCLUSION
The conclusions from the above study are as follows:

A. The dome for the different span and the height of the column are modeled in the present work

B. The displacement, reactions, beam forces, shear stress, membrane stress, principal stress, von mis stress and tau stress are
presented for all the models.

C. The model no-V gives the maximum results in terms of the displacement as compared to the other models.

As the height of the models goes on increasing the forces and stresses found to be increasing

E. As the span of the models goes on increasing the stresses found to be increasing.
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