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Abstract: The postulation was about underlying examination of recognized pieces of a Dome stockroom
building. The parts broke down included: rooftop bracket, sections and consequently the joints of the
design. The pieces of the structure picked were viewed as the preeminent pivotal particularly given the
stacking conditions. The three significant burdens following up on the design included: live burden, wind
load and the construction's own weight. The primary motivation behind the examination was to
recognize portions of the structure which experienced high stresses. The underlying architects go over
investigation and plan of different constructions whose target planning protected, functional, solid and
conservative designs. This exposition work of Analysis and plan of distribution center is an interesting
idea in primary designing. The Major piece of the theory remember examination and plan of stockroom
for programming ANSYS and further planning physically and estimations are appeared exhaustively for
extra agreement. Proposal begins with presentation and configuration measure which clarifies about
significance of stockroom. In technique we comprehend the ideas of primary arranging include field
work and assessment subtleties. Foundational layout steps additionally explained. Steel is one of the
most amicable ecological materials which is 100% recyclable. Displayed structure is appeared,
examination and configuration is done in programming and results are appeared in plain structures and
explicitly by taking a reference of one undertaking subtleties physically plan computations are finished
beginning from load estimations, purlin, plan of base plate, cap plate bracket associations and balance,
at long last we need to comprehend the benefits and inconveniences of planning in programming and
physically and challenges which are clarified in ends obviously.
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I. INTRODUCTION

The target of the postulation is to improve the arranging of a distribution center structure. Underlying examination is
fundamental in light of the fact that the unwavering quality of the design is researched. Will the structure withstand the
stacking conditions? That is the inquiry posed during a large portion of the examination. The primary investigation is
significant since it distinguishes the basic parts that require uncommon consideration. Besides, the examination assists
with knowing the arranging of the construction in extra detail. Each a piece of the construction includes a reason and
this could be recognized before any changes are made. Figures one and two beneath show the actual genuine structure
including within parts which will be investigated. The construction to be examined might be a distribution center
structure wont to store cultivating gear and items. The structure encounters huge loads of stresses in a few sections on
account of different stacking conditions. It isn't down to earth to examine the structure as a whole . For more definite
data, the design is debilitated to various more modest parts for simpler assessment. Likewise, various pieces of the
structure serve more significant jobs than others. In this proposal the rooftop bracket, segment backing and joints are
thought to be the preeminent essential parts. One of the specialized drawings of the structure is appeared in figure 3
beneath. This specialized drawing is demonstrated in CAD programming and examination at that point happens. This is
exhibited later. Burdens follow up on a design in numerous ways. Once in a while the heap acts alone and some of the

time at the same time. Most pessimistic scenario stacking conditions which result into the absolute best anxieties are
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wont to dissect the structure. Portions of the design that have high Von-Mises stresses or high clasping are separated for
additional investigation. A mechanical shed is any structure utilized by the business to store crude materials or for
assembling results of the business is perceived as a modern structure. Mechanical structures could likewise be sorted as
Normal kind modern structures and Special sort modern structures. Typical kinds of modern structure are shed sort
structures with straightforward rooftop structures on open casings. These structures are utilized for workshop,
stockrooms and so forth These structure require enormous and clear territories unhampered by the sections. The huge
floor territory gives adequate adaptability and office to later change inside the gathering format without significant
structure adjustments. Uncommon kinds of mechanical structures are steelworks structures utilized for assembling of
substantial machines, creation of force and so on The capacity of the monetary structure directs the level of refinement.
A construction is an aggregate after effect of thought, plan, material, labor, time, account and so on As need is that the
mother of creation, likewise, kind of development and its appropriate required plan might be a need. Normally the
narrows in mechanical structures have outlines spreading over the width heading. A few such edges are masterminded
at appropriate separating to encourage the predefined length. Contingent on the need , a few coves could likewise be
built bordering each other . The level and vertical bracings, utilized in single and multi-story structures, and furthermore
supports are utilized principally to oppose wind and other parallel burdens. These bracings limit the differential
redirection between the various edges because of crane flood in mechanical structures. They likewise offer sidelong
help to segments in little and tall structures, along these lines expanding the clasping strength. Sheeting, purlin and
supporting rooftop brackets upheld on segment give basic underlying rooftop framework to mechanical structures (Fig.
I). Support incorporates individuals like Top Chord, Bottom Chord, and Web Member. Vaults can be built from
different materials, (for example wood, steel) and a truly light PVC cover is applied to the outside of the most design to
safeguard the arch from enduring. It gives a solidarity to-weight proportion that a great deal of others couldn't contend.
The quick speed of erection, intensity in material expenses and its versatility to cataclysmic events have made vault
development relevant to a few farming, business applications.

II. OVERVIEW OF TYPICAL DOME CONSTRUCTION MATERIALS

As of now, the most well-known sorts of development materials utilized for vaults incorporate different steel and
aluminum combinations, supported cement, and lumber (Narayanan, 2006). High strength steel combinations consider
the development of bigger and lighter vault structures. Different benefits for steel incorporate simplicity of
manufacture. The simplicity of associations for steel is likewise a reward since welding and darting are generally
customary, and along these lines modest. The simplicity of construction, get together and large scale manufacturing are
other significant benefits of steel primary individuals (Narayanan, 2006). Aluminum combinations are a later expansion
as a primary material. New warmth treated and tempered aluminum amalgams furnish engineers with a primary
material that is light and erosion safe (Narayanan, 2006). The development of substantial vaults has lessened because of
a few reasons. The most significant is likely the prerequisite of the utilization of costly formwork just as the trouble and
long time length of development. Likewise, the dead burden for supported substantial arches is significantly more
generous than different kinds of material. These components bring about the built up substantial vault in not being a
prudent primary material decision (Makowski, 1984). Wood vaults are incidentally still worked, in spite of their lower
strength than materials, for example, steel and aluminum and saw lower solidness. Obscure to the overall population is
that lumber really has a high solidarity to-weight proportion. It likewise has great acoustical properties for settings like
music and gathering corridors. Likewise, wood fills in as a decent characteristic cover in contrast with other major
primary materials which brings about cost reserve funds for protection (Narayanan, 2006). A reestablished interest in
wood development has likewise evolved because of issues of natural mindfulness since lumber is an inexhaustible asset
if the acquirement interaction is directed in an objective and maintainable way.

I11. BUILDING PROPERTIES

Frame Type Clear Span
Width 30mc/c
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Length 50 m center to center of steel column

Clear height 13 m clear from FFL

IV. SECTIONAL PROPERTIES
Table 1: Sectional Properties

Prop Section Area Iyy Izz J Materials
(cm2) (cm4) (cmd4) (cm4)
1 TUB75754 10.900 90.200 90.200 143.164 STEEL
2 PIP1937H 34.800 1.54333 1.54E+3 3.07E+3 STEEL
3 ISMB250 47.600 335.000 5.13E+3 25.000 STEEL
4 ISMB550 132.000 1.83E+3 64.9E+3 148.000 STEEL
5 UB838X292X226 289.000 11.4E+3 340E+3 513.661 STEEL
6 PIP3556H 87.400 13.2E+3 13.2E+3 26.4E+3 STEEL
7 UB914X419X343 437.000 | 39.2E+3 626E+3 1.19E+3 STEEL

V. MATERIAL PROPERTIES

Mat Name E \% Density o
(KN/mm®) (kg/m®) (°C)
1 CONCRETE 21.718 0.170 2.4E+3 10E -6
2 ALUMINUM 68.948 0330 | 2.71E+3 23E -6
3 STAINLESSSTEEL 197.930 0300 | 7.83E+3 18E -6
4 STEEL 205.000 0300 | 7.83E+3 12E -6

VI. LOAD CONSIDERATION

6.1 Dead Load
e Dead load shall be in accordance with weight of materials and equipment to be followed as per IS: 875 (PART
1)-1987

e Dead Load considered on Main Frame: ( Self Weight x 1.05 ) + 0.2 kN/m2
Note: Considering dead load as 20 kg/m2. Height = 13 m

6.2 Roof Live Load
The super imposed load or otherwise live load is assessed based on the occupancy classifications as per IS: 875

(Part 2) -1987, Considered 0.75 kN/m2

6.3 Collateral Load
e 100 Kg/m load on centre roof structures for fire water sprinkler load For TLF Pump house & TWG Pump
house.
e 25 Kg/m load on outer columns along the length & width of shed including pipe bridge structures and others
(for cables, cable trays,etc.)
e 5.0 Kg/m"2 load on roof (for light fixture, etc.)

6.4 Wind Loads
Pressure due to wind load is calculated based on the static design wind pressure. Pressure along each Direction has

been calculated based on overall Force Coefficient Method, as per the code IS: 875 (PART 3)-2015
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The wind pressure is calculated based on the data furnished below Basic Wind Speed (Vb): 50 m/s, Chennai Terrain
Category: 1 (Open terrain with well scattered obstructions having heights generally between 1.5 to 10 m.( Clause

6.3.2.1)
Width of Building (O/O) (Shorter dim) 30 mts
Length of Building (O/O) (Longer dim) 50 mts
Bay Spacing (C/C) 5 mts
Eave Height 13.00 mts
Wind speed Basic (Vb) 50.00 m/sec
Vz Reduction factor (For Eave height >10 mts) 0.90
K1 - Risk Coefficient 1
K2 - Terrain, Height factor Category-2 1.0
K3 - Tropography factor 1
K4 - Importance factor in cyclonic region 1.00
6.5 Earthquake Loads

Following parameters are considered for estimation of seismic forces in accordance with IS 1893 (PART 1) & IS
1893 (PART 4).

® Zone-III=0.16
® Importance factor = 1
® Response reduction factor = 4

® Soil Type = 3 (Soft) assumed

VII. ANALYSIS USING ANSYS

Lz
[} Be +003 (mm) X

4e+007

Figure: 1 Model Figure: 2 MODEL > Mesh

Table 3: Model >Model>Analysis Settings

Object Name IAnalysis Settings
State Fully Defined
Options
Max Modes to Find 10
Limit Search to Range INo
Solver Controls
Damped INO
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Solver Type lProgram Controlled

Rotordynamics Controls

Coriolis Effect Off

Campbell Diagram Off

Output Controls

Stress Yes

Strain 'Yes

INodal Forces Constrained Nodes

Calculate Reactions Yes

Store Modal Results IProgram Controlled

General Miscellaneous No

|Analysis Data Management

Solver Files Directory C:\Users\vaidy\AppData\Local\Temp\WB_LAPTOP-
RSCPVAHB_vaidy 9680 2\unsaved_project_files\dpO\SY S\MECH\

Future Analysis IMSUP Analyses

Scratch Solver Files Directory

Save MAPDL db Yes

Delete Unneeded Files Yes

Solver Units IActive System

Solver Unit System nmm

Table 4: Model >Model>Loads

Object Name Fixed Support

State Fully Defined
Scope

Scoping Method Geometry Selection
Geometry 12 Faces

Definition

Type Fixed Support
Suppressed INo

Figure 3: Model >Model>Fixed Support

VIII. RESULT AND DISCUSSION

Time [s] | Minimum [mm] Maximum [mm]
1. 3.7675e-005
2. 1.8662e-004
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3 5.1422e-006
4 1.5543e-005
5. 2.369e-005

6. 1.2372e-005
7 2.5732e-005
8 9.2677e-007
9. 4.7572e-005
10. 2.0667e-005
11. 2.4269e-005
12. 2.2999¢-005
13. 7.1901e-006
14. 1.0382e-004
15. 5.4421e-006
16. 1.6549¢-005
17. 3.3746e-005
18. 1.3351e-005
19. 1.0727e-005
20. 2.8198e-005
21. ' 1.9282e-005
22. 1.2054e-005
23. 1.7545e-005
24. 1.5529e-005
25. 3.2028e-005
26. 8.2162¢-005
217. 2.158e-005

28. 1.2335e-006
29. 3.4088¢e-006
30. 2.4994e-006
31. 3.5051e-007
32. 2.5139e-009

Table 5: Model > Static Structural > Solution > Total Deformationn

Figure: Model > Static Structural > Solution >Total Deformation
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Figure: Model > Static Structural > Solution > Total Deformation
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Figure: Model > Static Structural > Solution > Total Deformation

IX. CONCLUSION
Following are the conclusions arrived from the proposal for “Planning, Analysis and Design of Steel Dome
Warehouse”.

1. The structure is modeled using AutoCAD and analyzed using ANSYS. Here the results obtained from the
ANSYS for beams and columns are compared with the manually designed beam and column.

2. The design of the purlin, beam, column, connections, cap plate, base plate and footing are done manually with
reference to the codes mentioned.

3. Using IS codes special confining connection details were obtained.
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