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ABSTRACT

Due to India's rising industrialization, there is a demand for commodities storage and
production, which may be met by a well-designed industrial warehouse. This research provides
guidance on how to build an industrial warehouse. With the aid of a literature research, the goal
of this project is to learn about the many forms of force/load effects that should be addressed
while planning an industrial warehouse. This structure will be designed in accordance with IS
800:2007, and the dead, live, and wind load analysis will be performed in accordance with IS
875:1987. The planned warehouse design space was chosen, and an architectural plan was
created to meet the criteria. When one of the members is loaded, the forces acting on the
surrounding members are calculated, as are the excess stresses and ratios induced in these linked
parts, as well as the moments and forces produced. Then various warehouse members, such as
truss members, columns, and connections, were developed, and the ultimate result was attained.
Finally, it is concluded that a warehouse may be simply created using a straightforward design

approach and IS standards.
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CHAPTER 1
INTRODUCTION

A steel warehouse is a type of industrial facility that stores raw materials and completed goods.
Steel warehouse is another name for the industrial complex. Industrial structures are separated
into two categories: general industrial structures and specific industrial structures. The most
frequent type of warehouse is a simple roofed construction with open frames. For example, cold
storage facilities are a type of industrial warehouse. Various sectional dimensions can be found
in steel structures such as warehouses, beams, and columns. The steel-framed structure might
be built to suit the requirements for multiple bays next to each other. The horizontal and vertical
bracings are suitably installed on the structure. These bracings serve to reduce beam deflection
or any other structural elements in significant amounts by providing suitable lateral load
resistance companies as a result of shifting loads Sheeting, supporting trusses, and purlins on
the roofs are all supported by the columns. The function of warehouses throughout the industrial
revolution was to store goods. changed and grew more specialised. Over the years, warehouses
have changed to accommodate Supply chain system changes, standardisation, mechanisation,
technological innovation. In civilizations where commerce had reached critical mass, needing
storage at some point during the exchange operation, warehouses were necessary. A warehouse
used for storing, lifting, and protecting commodities, importers, exporters, and supplies is
known as an industrial warehouse. Single-story steel structures make up the majority of
industrial warehouses. Steel is a strong-to-lightweight material. Brick masonry, concrete walls,
or Gl sheeting may surround these structures. In most industrial structures, bays are used frames
that span the breadth direction to achieve the desired length, several similar frames are placed
at appropriate spacing. Bays may be built next to each other, depending on the requirements.
Horizontal and vertical bracings, as well as trusses, are used to resist wind and other lateral
loads in single and multi-story buildings. Crane surge causes a differential in deflection between
several frames in industrial structures, which is reduced by these bracings. They help reduce
buckling by providing lateral support to columns in both small and large structures. For

industrial buildings, a standard structural roof system consists of sheeting, purlins, and



supporting roof trusses supported on columns. Top Chord, Bottom Chord, and Web Member

are all members of Truss.
WAREHOUSE

A warehouse is a structure that stores products. Manufacturers, importers, exporters, customs,
shipping firms, wholesalers, and other businesses all use warehouses. They're often large,

simple constructions on the edges of cities, towns, or villages.
1.1 TYPES OF WRAEHOUSE

The most common kind of storage is the warehouse. Some warehouses are huge structures that
can concurrently unload a large number of inbound trucks and railroad waggons loaded with

suppliers' merchandise while stacking many vehicles for consumer delivery.
1.1.1 PUBLIC WAREHOUSE

Essentially, the public warehouse rented space for short-term distribution needs. If their
facilities are full or if they are making a special trip, substantial purchase of merchandise,
retailers who manage their own private warehouse may periodically need extra storage space.
Retailers, for example, may order additional inventory to preparation for in-store sales or a big

quantity of products provided at a cheap promotional price by the supplier.
1.1.2 PRIVARE WAREHOUSE

Channel suppliers and resellers own and run this kind of warehouse, which they employ for
their own distribution. A major retailer, for example, may have multiple regional warehouses

that supply stores, or a wholesaler may own a warehouse where it receives and distributes items.
1.1.3 AUTOMATED WAREHOUSE

Because of advancements in computer and robotics technology, many warehouses now have
automated systems. The level of automation varies from a tiny conveyor belt conveying
products in a small area to a completely automated facility where only a few employees are
needed to manage thousands of pounds or kilograms of storage of goods. In reality, practically
all physical distribution activities in many warehouses are handled by machines, including
moving merchandise filled pallets throughout buildings that are several stories tall and the
length of two or more football fields. The usage of warehouse robot technology, in which small

robots assist with product moving, is the newest trend in warehouse automation.
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1.1.5 CLIMATE CONTROL WAREHOUSE

Warehouses store a variety of products, including some that require special care, such as frozen
products in freezers, delicate products in humidity-controlled environments, and highly

sensitive computer products in dirt-free facilities.
1.1.6 DISTRIBUTION CENTER

Product storage is considered a temporary activity in these areas. These warehouses are the hub
of the distribution system, where products are obtained from various suppliers and distributed
quickly to a large number of customers. In some cases, such as perishable food distribution

centres, most goods arrive early in the morning and are delivered at the end of the day.

1.2 DESIGN TYPES OF WAREHOUSES

1.2.1 CONVENTIONAL STEEL BUILDING (CSB)

Building components that are constructed in a shop before being brought to the construction
site are referred to be prefabricated. Smaller steel constructions are often prefabricated or easy
enough for anybody to construct. Prefabrication has the advantages of being less expensive and
more ecologically friendly than traditional processes. To enable appropriate and safe assembly
of the larger steel buildings, professional construction workers, such as ironworkers, are

required.

Fig 1.1 Conventional steel building



1.2.2 CONVENTIONAL STRUCTURE WITH PIPE AND TUBE SECTIONS

The economy of an industrial building is determined by the structure's configuration, the type
of roof truss and portal frame used, the forces operating on the building, and the steel sections
required based on the force applied. There are two types of steel sections: conventional steel
sections (channel, angle, rolled, etc.) and hollow steel sections (square hollow section,
rectangular hollow section, circular hollow section). The current project entails constructing
roof truss components for an industrial building using conventional steel sections and tubular
steel sections (circular hollow section), as well as selecting the most appropriate section based

on its benefits and drawbacks.

i '\:"‘ ,.;";' «%W{‘ !._ n!!\

Fig 1.2 Conventional structure with pipe and tube section

1.3 GENERAL

In most industrial structures, bays have frames that span the width direction. To achieve the
desired length, several similar frames are placed at appropriate spacing. Several bays may be
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built next to each other, depending on the requirements. Horizontal and vertical bracings are
used to withstand wind and other lateral loads in single and multi-story buildings, as well as
trusses. These bracings reduce the difference in deflection between the multiple frames in
industrial structures caused by crane surge. They also give lateral support to columns in small
and large buildings, which improves buckling resistance. For industrial buildings, a standard
structural roof system consists of sheeting, purlins, and supporting roof trusses supported on

columns. Top chord, Bottom chord, and Web member are all members of Truss.

1.4 HISTORY OF WRAEHOUSE

A warehouse is a structure used to store large quantities of supplies or goods for commercial
purposes. Many factors influence the built form of warehouse facilities across time, including

materials, technology, locations, and cultures.

A warehouse is required when there are large numbers of products that cannot be stored in a
household storage. However, as evidenced by legislation relating to the imposition of customs,
some mediaeval merchants in Europe housed their products in huge household storerooms,

generally on the ground floor of cellars.

Dedicated warehouses have been built near ports and other commercial hubs since the Middle
Ages to promote large-scale trade. The trading harbor of Bryggen in Bergen, Norway, has
warehouses with typical European gabled timber forms originating from the late Middle Ages,
albeit following big fires in 1702 and 1955, what is left was mostly rebuilt in the same

traditional manner.

The purpose of warehouses evolved and became increasingly specialized during the industrial
revolution. Warehouses have responded to standardization, mechanization, technological

innovation, and changes in supply chain systems throughout the last few decades.

The industrial revolution of the 18" and 19" centuries encouraged the building of larger and
more specialized warehouses, which were typically positioned near transportation centers on
canals, railways, and portside. The factory system, which emerged in British textile mills and
potteries in the mid-late 1700s, is characterized by task specialization. Work was sped up and

labor was deskilled in factories, giving new opportunities. capital investment to profit



The shape of warehouses and the labor done inside them were transformed by technological
developments in the early nineteenth century, such as cast-iron columns and subsequently,
molded steel supports, saw tooth roofs, and steam power. All were immediately embraced and

were in widespread usage by the mid-nineteenth century.

1. Strong, thin cast iron columns began to replace masonry piers or timber supports to carry
floors above the ground floor. Steel framing's strength and constructability permitted the
construction of the first skyscrapers in the late 1800s. Steel girders replaced timber beams,

allowing the warehouse's internal bays to spread further.

2. The saw-tooth roof allowed natural light into the warehouse's top story. It changed the
warehouse's shape from rectangular to circular. The classic peaked hip or gable to essentially
flat roof was frequently covered by a parapet. Warehouse structures are becoming increasingly
horizontal. The vertical glass pans of each saw-tooth on the top floor provided natural lighting

over displayed goods, which improved customer scrutiny.

3. Steam-powered hoists and cranes increased the capacity of manual labor to lift and move big

goods.

1.5 LOADS AND LOAD COMBINATION

1.5.1 DEAD LOAD

According to 1S:875(Part 1)- 1987; the structure's self-weight is called dead load, weight of

roofing, G.l. sheets, gantry girder, crane girder, purlins, sag rods, bracing and other accessories
1.5.2 LIVE LOAD

According to 1S:875 (Part 11)- 1987; for the roof with no access provided the live load can be
taken as 2 KN/m?

1.5.3 WIND LOAD

Wind load is calculated as per 1S:875 (Part 111)-1987; the basic wind speed for the location of

the warehouse is 47m/s.



1.5.4 SEISMIC LOAD

As per 1S:1893-2002, Seismic loading, or the application of a seismic oscillation to a
structure, is one of the fundamental ideas of earthquake engineering. It occurs at a structure's

ground or neighbouring structure contact surfaces.
1.5.5 LOAD COMBINATION

According to IS 875 (Part V) — 1987; this IS code is used for deciding load combinations.

1.5.6 IS CODE

e |S 875-1987 for load and load combination
e |S 1893-2002 for seismic load
e 1S 800-2007 for steel design

1.6 SCOPE

Raw material purchases are an important aspect of any business. The raw materials must be
kept in a secure environment thus warehouses are built to meet this demand. The increasing rise
of industrialization will necessitate the construction of cost-effective warehouses in the future.

The design will be used for storage, manufacturing, and a motor garage, among other things.

1.7 OBJECTIVE
e To analyze the various Loads acting on the structure.
e To analyze different Load combination as per the code.

e To analyze the Industrial Warehouse as per its details.



CHAPTER 2
LITERATURE STUDY

This section examines the literature review on industrial warehouse design.

A. Jayaraman, by comparing LSM and WSM, this paper examines the behaviour and

economics of roof trusses and channel section purlins.

Subhrakant Mohakul, constructed an industrial warehouse and investigated the behaviour of

members as a result of connecting joint failure.

M. Suneetha, did numerical research and found that while the weight of a single Truss using
Angle and Pipe is less than that of PEB, the weight of a Steel Truss Building is higher due to
the weight of Channel Purlin.

C.M. Meera, analysed the design frames utilising structural analysis and design software
STAAD PRO to compare Pre-Engineered Buildings (PEB) and Conventional Steel Buildings
(CSB).

Shaiv Parikh, the relevance of compression members is highlighted, and a brief discussion of
the features and behaviour of steel compression members is provided.

Manan D. Maisuri said that the total steel required for warehouse can be decreased by choosing
the right truss shape and using hollow steel sections instead of conventional steel sections. As

a result, tube portions are the most cost-effective.

Shankaranand SH, Rahul Patange, Megha SP, Deepa CK, Renuka GM, the amount of steel
required is determined by the major members and purlins. As frame spacing grew, primary
member steel consumption fell, while secondary member steel consumption increased.
Industrial buildings can be divided into two categories: standard and exceptional. Common
industrial structures are shed-style buildings with rudimentary roof structures on open frames.
These structures can be used for workshops, warehouses, and other purposes. These buildings
necessitate a large, open area free of columns. The entire process was carried out in accordance

with Indian laws. An industrial warehouse can be built using a simple design technique.



Apurv Rajendra Thorat, Santosh K. Patil, this research will confirm IS: 875-1987 for dead
loads and wind loads. considered Structure's Self-Weight Purlin Weight, Wind Force in X
Direction Negative Wind Pressure in X Direction, Negative Wind Pressure in Z Direction,

Wind Force in Z Direction.

Srikant Boga, Ashok Kankuntla, Pradeep Dara, Praveen Mamdyal, the structure's
configuration, the type of roof truss and portal frame utilised, the forces acting on the building,
and the steel sections necessary based on the force applied are all factors that influence the
building's economy. Steel sections are divided into two categories: traditional steel sections and

hollow steel sections.

Shivani Mehar, Ruchita Nar, Sadichha Jagadale, Gautami Kalal, the structure's
configuration, the type of roof truss and portal frame employed, the stresses acting on the
building, and the steel sections all contribute to the building's economy. required based on the
force applied. There are two types of steel sections: conventional steel sections and hollow steel

sections.

Hemanthkumar.S. K, A.R. Pradeep, concluded that design of structural elements like principal
rafter, column, column base and purlins etc. as per 1S 800-2001. The steel sections adopted to
the warehouse for the design of the structure for maximum loads, maximum bending moment,

maximum shear force.

C. M. Meera, this work clearly communicates that PEB structures can be simply developed
using simple design techniques that adhere to national standards. In light of the findings, it can
be stated that PEB structures are superior to CSB structures in terms of cost effectiveness,
construction speed, and erection simplicity. The report also provides easy and cost-effective
options for PEBS preliminary design concepts. The illustration aids in the comprehension of

the PEB concept design approach.

Yu Zhang, Syed Abdul Rehman Khan, in today's supply chain management, warehouses are
critical to meeting customers' needs in terms of delivery to the right client at the right time. In
other words, warehouse operations have a direct impact on customer service levels, and
organizations can enhance their overall performance and level of service by having efficient
and effective warehouse operations. Effective and efficient warehouse operations, on the other
hand, help companies build a positive image and reputation among their customers. In this post,

we analyzed the dilemma of one distributor and offered a few ideas based on mathematical



modelling, including re-designing the warehouse architecture to maximize warehouse space

utilization and reduce customer order fulfilment process time.

Swapnil D. Bokade, Laxmikant Vairagade, Steel Truss Buildings employing pipe section and
PEB are shown to be more cost effective than Steel Truss Buildings using angle section, as seen
by the design. When compared to PEB, the Industrial Steel Truss Building is more cost effective
due to good material selection. Design of warehouse and PEB for Multistory Buildings can be
studied in the future. The crane load can be considered in the design of industrial buildings and
PEB:s.

Anisha T. Goswami, Shalaka Sharma, PEB is being used more frequently as a result of earlier
advancements, although its use is not uniform across the building industry. In comparison to
conventional-to-conventional buildings, PEB structures may be simply created using simple
design techniques in accordance with country norms, are energy efficient, quick to construct,
save money, are sustainable, and most importantly, are reliable. As a result, the PEB technique

must be deployed and investigated for mire outcomes.

K. Prabin Kumar, D. Sunny Prakash, Indian code regulations were used to calculate the
various loads occurring on the structure. After that, load combinations were created, and the
foundation was designed based on the loads operating on the structure's base. The hanger was
designed and the structure was analyzed manually and with the help of the STAAD.PRO
program. The results revealed that the hanger designs were similar. Both methods produced
deflection values that were less than the calculated allowed deflection. As a result, the structure

is safe against deflection.
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CHAPTER 3
METHODOLOGY

3.1 PLANNING AND DETAILING

In this project work, Staad Pro software is being used in order to analyse the Industrial
warehouse as per the plan. It gives the bending moment, shear forces. The steps includes
modelling the structure, applying properties, specification, loads and load combinations and
analysing the structure. This software is a powerful and user-friendly tool for creating three-

dimensional models.

Table no 3.1. Details of warehouse

TYPE OF STRUCTURE SINGLE STOREY INDUSTRIAL
BUILDING (WAREHOUSE)

Location of building Chandigarh

Type of building Steel building

Size of building 30m*60m

Area of building 1800 mtr?

Eave height 6m

Type of truss Double howe truss

Truss rise 2m

Bay spacing 7.5m

Roof slope 1:5

Number of bays 8

11



3.2 DEFINATION OF LOADS AND STANDARDS
3.2.1 INTRODUCTION

It is basic knowledge that structures should be designed to withstand damaging forces. To
sustain the pressures induced by the loads, structures must be sturdy and rigid. As a result,
knowing the expected loading conditions is critical. The allowed stress levels for design are
determined by calculating the loads operating on a structure. The design of the building's joints,
columns, and beams is determined by these values. Building loads are divided into two major
types. lateral loads and gravity load Due to gravity, gravity loads pull vertically downwards,
whereas lateral loads operate horizontally. As seen in the diagram, they have subcategories.

LOADS

LATERAL GRAVITY
LOADS LOADS

WIND EARTHQUAKE DEAD LIVE
LOADS LOADS LOADS LOADS

Fig 3.1 Classification of loads

These are the most common types of loads that affect a structure. They can act alone or in groups,
as in many cases. Because not all structure parts receive direct forces, tracing the loads from one
portion of the building to another is critical. Loads on a surface area are measured in Newtons
per square metre (N/m2), whereas loads on linear elements like a beam are measured in Newtons

per metre (N/m).
3.2.2 DEAD LOAD

This type of load, as the name implies, does not fluctuate over time and has a permanent effect
on the structure. Dead loads are referred to as permanent actions in euro code requirements.

According to the definition, "the self-weight of construction operations should be classified as

12



a permanent fixed activity." Dead load also refers to structures that are permanently fixed, such
as finishes. In most circumstances, the overall weight of a structure is not readily available. The
total weight is also affected by structural changes. The weight is calculated using material

parameters such as density and volume of individual elements of the structure.
3.2.3 LIVE LOAD

These loads change throughout time and are only attached to a structure temporarily. They are
the effect of using and occupying the structure. Live loads can be caused by environmental or

human interactions.
3.2.4 WIND LOAD

Wind blows horizontally across a structure, changing its size and direction over time. Wind
pressure may cause the building to respond dynamically. As a result, fatigue strains, particularly
on the foundation, may occur in some circumstances. Wind load effects on a structure are

influenced by the following factors:

e The height above the ground; ground-level impediments diminish wind speed.
e The building's exposure to its surroundings; trees and other tall structures restrict wind

speed.

Good foundation anchoring and the inclusion of stiffening elements are the primary ways to
resist wind loads. Because lateral forces cause structures to move horizontally, the foundation
is subjected to significant stresses. Braces and other stiffening devices aid in keeping columns

in their original place.

3.2.5 EARTHQUAKE LOAD

An earthquake is a vibration that goes through the earth. Depending on the building's height,
several forms of vibration are expected. The magnitude of an earthquake varies based on the
location of a structure. The earthquake load creates dynamic loads on a building's foundation,
causing shear and fatigue stresses as well as structural deformation. The structure must be able

to endure some levels of movement at the base, according to the building's design.

The inertia force causes the structure to be damaged. The base of the building travels in one
direction while the higher section moves in the opposite way, resulting in inertia force on the

roof. The building's columns buckle as a result of this. That is the most basic way in which
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earthquake damage occurs. It is important that the columns are designed to withstand high
buckling forces.

It is critical that the loads are precisely defined at the start. This is usually a major source of
errors for the analysis. The loads' forces are calculated using simple hand calculations. The
exact loads are also determined using standards.

3.3 STAAD PRO

Software used for analysis:

STAAD Pro has a cutting-edge user interface, visualisation capabilities, and powerful analysis
and design engines that handle advanced finite element and dynamic analysis. STAAD Pro is
the professional's option for steel, concrete, wood, aluminium, and cold-formed steel design of
low and high-rise structures, culverts, petrochemical facilities, tunnels, bridges, piles, and much

more, from model creation, analysis, and design through visualisation and result verification.

The following are the components of STAAD Pro: The STAAD Pro Graphical User Interface
is used to create the model, which is subsequently analysed by the STAAD engine. The GUI
can also be used to examine the results graphically after the analysis and design are completed.
The STAAD design and analysis engine: As seen in the STAAD icon, it is a general-purpose
structural analysis computation engine. To begin, we used STAAD Pro to answer some sample
problems and used analysis calculations to ensure that the results were accurate. The outcomes
were satisfactory and accurate. We calculated building loadings and included seismic and wind
loads in the early stages of our project. The set of physical laws that make up structural analysis
and mathematics, which are both necessary for studying and predicting the behaviour of
structures. Structural analysis can be thought of in a broader sense as a way to influence the
engineering design process or to show the soundness of a design without having to test it first-
hand.

A structural engineer must determine geometry, support conditions, structural load and material
properties in order to execute an accurate analysis. Support responses, strains, and
displacements are common outcomes of such an investigation. This information is then
compared to criteria that identify failure circumstances. Dynamic response, stability, and

nonlinear behaviour can all be studied using advanced structural analysis. The goal of analysis
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IS to achieve a reasonable chance that the structures under consideration will work satisfactorily
for the duration of their intended lives. They should be able to withstand all of the regular
stresses and deformations during construction and usage, as well as have suitable durability and

resilience to seismic and wind effects.

Accepted theories, experiment, and experience, as well as the requirement to analyse for
durability, should all be considered. The entire analysis, including durability, structure, and use
in service, should be addressed. Compliance with well specified standards for materials,
manufacture, workmanship, as well as maintenance and use of the structure in service is
required to achieve design objectives. The building's analysis is based on the minimum

specifications set forth in the Indian Standard Codes.

The minimum structural safety standards for buildings are addressed by determining minimal
analysis loads for dead loads, imposed loads, and other external loads that the structure must
withstand. The rigorous adherence to the loading standards established in this code is expected

to ensure not only the structural safety of the structures under construction.
3.4 MODELLING

Warehouse modelling is the process of designing the warehouse as per IS codes and
summarized information of the warehouse. The modelling of warehouse is done by the

following procedure: -

15



3.4.1 SKELETON DIAGRAM OF WAREHOUSE

Load 11

Fig 3.2 Skeleton diagram of warehouse

Fig 3.3 3D view diagram of warehouse
16



3.4.2 ASSIGNING SUPPORTS TO COLUMN
In this warehouse model fixed support is assigned to each column by using support command.

Here for warehouse model Fixed Support is used. Fixed support is the most rigid type of
support. It restricts the translation and rotational movement of member (i.e., member cannot
move in any direction). The fixed support provides all the necessary constraints to ensure the

structure is static. Below fig. shows the fixed support assigned to the warehouse.
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Fig 3.4 Assigned support

3.4.3 ASSIGNING PROPERTY TO MEMBERS

Properties are assigned to each member of the warehouse by using property command.

Here four types of steel section are defined for column, rafter, purlin and extreme diagonals.
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3.4.3.1 ASSIGNING PROPERTY TO COLUMN

R1 represent the property assigned to column i.e., ISHB400

ISHB 400 ( Indian Standard High Welght Beam )

Weight / meter

77.40 wm
170.63604 .uom

A\

%

Weight / feet

23.59152 wn
52.0104006 .o

PROPERTY VALUE PROPERTY VALUE
Name ISHB 400 Modulus of Section (Zyy) 1404.20 cm?
Common Name Indian Standard High Weight Beam 400 Modulus of Section (Zyy) 218.30 cm?®
Weight per Meter (w) 77.40 Kg/m Radius at Root (rq) 14.00 mm
Sectional Area (a) 96.66 cm? Radius at Toe (r2) 7.00 mm
Depth of Section (h) 400 mm Slope of Flange (D) 94.00 degrees
Width of Flange (b) 250 mm Connection (h1) 340.10 mm
Thickness of Flange (tf)  12.70 mm Connection (hy) 29.90 mm
Thickness of Web (ty) 9.10 mm Connection (b1) 120.45 mm
Moment of Inertia (Ixx) 2083.50 cm* Connection (c) 6.05 mm
Moment of Inertia (lyy) 2728.30 cm? Connection (g) 140 mm
Radius of Gyration (rxx)  16.87 cm Connection (g; min) 65 mm
Radius of Gyration (ryy) ~ 5.26 cm Max Size of Flange Rivet 32 mm
Fig. 3.5 Properties of ISHB400
.
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Fig. 3.6 Assigned Properties for Column (R1)
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3.4.3.2 ASSIGNING PROPERTY TO RAFTER

R2 represent the property assigned to rafter i.e., ISMB300

ISMB 300 ( Indian Standard Medium Waeight Beam )

A\

Weight / meter

44 .20
97.44332 o

Weight / feet

13.47216

29.7010298 .o

PROPERTY VALUE PROPERTY VALUE
Name ISMB 300 Modulus of Section (Zyy) 573.60 cm®
Common Name Indian Standard Medium Weight Beam 300 Modulus of Section (Zyy) 64.80 cm?
Weight per Meter (w) 44.20 Kg/im Radius at Root (rq) 14.00 mm
Sectional Area (a) 56.26 cm? Radius at Toe (r3) 7.00 mm
Depth of Section (h) 300 mm Slope of Flange (D) 98.00 degrees
Width of Flange (b) 140 mm Connection (hq) 241.50 mm
Thickness of Flange (tf) 12.40 mm Connection (hp) 29.25 mm
Thickness of Web (ty)  7.50 mm Connection (bq) 66.25 mm
Moment of Inertia (lx)  8603.60 cm* Connection (c) 5.25 mm
Moment of Inertia (lyy) ~ 453.90 cm? Connection (g) 80 mm
Radius of Gyration (ryx) 12.37 cm Connection (g; min) 65 mm
Radius of Gyration (ryy) 2.84 cm Max Size of Flange Rivet 22 mm
Fig. 3.7 Properties of ISMB300
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Fig 3.8 Assigned Properties of Rafter (R2)
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3.4.3.3 ASSIGNING PROPERTY TO PURLINS

R3 represent the property assigned to purlins i.e., ISMC300

ISMC 300 ( Indian Standard Medium Weight Channel )

_ZZZ

A\

N\

5

__

Weight / meter

35.80 wn
78.92468 ..

Weight / feet

10.91184
24.0564902 ..«

PROPERTY VALUE PROPERTY VALUE
Name ISMC 300 Modulus of Section (Zyx) 424.20 cm?®
Indian Standard Medium Weight Channel Modulus of Section (Zyy) 46.80 cm?
Common Name 300
Radius at Root (rq) 13.00 mm
Waeight per Meter (w) 35.80 Kg/m
Radius at Toe (r2) 6.50 mm
Sectional Area (a) 45.64 cm?
Slope of Flange (D) 96.00 degrees
Depth of Section (h) 300 mm
Connection (hq) 240.70 mm
Width of Flange (b) 90 mm
Connection (hz) 29.60 mm
Thickness of Flange
(tn) 13.60 mm Connection (b) 41.20 mm
Thickness of Web (t,)  7.60 mm Connection (c) 9.10 mm
Connection (g) 50 mm
I\I/Iamants of Inertia 6362.60 em?
(o) Connection (g min) 65 mm
Moments of Inertia 4 . .
(o) 310.80 cm Max Size of Flange Rivet 28.00 mm
Yy
Radius of Gyration 11.81 cm
(rxx)
ﬁad‘lus of Gyration 2.61 em
File Edit View Tools Select Geometry Commands Analyze Mode Window Help
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Fig 3.10 Assigned Properties of Purlin (R3)
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3.4.3.4 ASSIGNING PROPERTY TO EXTREME DIAGONALS

R4 represents the property assigned to extreme diagonals i.e., ISLC200

ISLC 200 ( Indian Standard Low Weight Channel )

____

Weight / meter

20.60 wn
45.41476 om

Weight / feet

6.27888
13.8425614 o

PROPERTY VALUE PROPERTY VALUE
Name ISLC 200 Modulus of Section (Zyx) 172.60 cm?
Common Name Indian Standard Low Weight Channel 200 Modulus of Section (Zyy) 28.50 cm?
Weight per Meter (w) 20.60 Kg/m Radius at Root (rq) 8.50 mm
Sectional Area (a) 26.22 cm? Radius at Toe (rp) 4.50 mm
Depth of Section (h) 200 mm Slope of Flange (D) 91.50 degrees
Width of Flange (b) 75 mm Connection (hq) 160.00 mm
Thickness of Flange (tf) 10.80 mm Connection (h2) 20.00 mm
Thickness of Web (ty,) 5.50 mm Connection (b1) 34.80 mm
Moments of Inertia (Ixx) 1725.50 cm? Connection (c) 7.00 mm
Moments of Inertia (Iyy) 146.90 cm4 Connection (g) 40 mm
Radius of Gyration (rxx) 8.11 cm Connection (g; min) 55 mm
Radius of Gyration (ryy) 2.37 cm Max Size of Flange Rivet 25.00 mm
Centre of Gravity (Cyy) 2.35 mm

Fig. 3.11 Properties of ISLC200
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Fig. 3.12 Assigned Properties of Extreme Diagonals (R4)
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After assigning all the properties of each member, 3D view of the warehouse is observed using
3D Render view command. Here we can see the actual shape of I sections used for Columns,

Rafters, Purlins and...... in partial realistically and modelling of warehouse will done.
STAAD.Pro V8i (SELECTseries 6) - [FINAL WAREHOUSE, JUIT - Rendered View] el a X
T File Edit View Tools Select Geometry Comman ds Analyze Mode Window Help ]
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Fig. 3.13 3D Model of Industrial Warehouse
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Fig. 3.14 Side view of Industrial Warehouse
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3.5 ANALYSIS OF WAREHOUSE

1. For the analysis of warehouse, we need to define load for each member.
2. By using the load and definition command we can assign the loads respectively.

3.5.1 LOADS ASSIGNED DURING THE ANALYSIS OF WAREHOUSE
3.5.1.1 DEAD LOAD (DL)

The dead load on roof trusses in single-story industrial buildings is made up of cladding and
purlin dead loads, self-weight of the trusses, and the weight of bracings, among other things.

AL AREUSE AT - WholeSrcere =)

Fig 3.15 Assigned Dead Load

3.5.1.2 LIVE LOAD (LL)

The live load on roof trusses consists of the gravitational load due to erection and servicing as
well as dust load etc. and the intensity is taken as per 1S:875-1987. Additional special live loads
such as snow loads in very cold climates, crane live loads in trusses supporting monorails may

have to be considered.
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Fig 3.16 Assigned Live Load

3.5.1.3 WIND LOAD (WL)

Unless the roof slope is very steep, the wind load on the roof trusses is normally an uplift force

perpendicular to the roof due to the suction action of the wind blowing over the roof. As a result,

the wind load on roof trusses normally works in the opposite direction of gravity loads, and its

magnitude might be greater than gravity loads, forcing truss member forces to reverse. The

wind load is computed according to 1S:875 Part3.

¢ Building classification category: As per IS code building classification category is taken

as Category 2 for warehouse

e Wind speed: As per 1S:875 (Appendix A, Clause 5.2) the basic wind speed for

Chandigarh is taken as 47m/s.

e Exposure category: As per IS code for building or structure with mean roof height less

than 9.1m, for such cases exposure category is taken as Exposure B.

e Structure type: As per IS code here structure type is taken as Building structure.
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Fig 3.17 Assigning Wind Load

Staad pro software auto generate wind intensity at the different heights of the warehouse and
these intensities are as given below

Edit : w | Edit: x
Select Type: | Custom w Select Type: | Custom ~
Intensity vs. Height Intensity vs. Height

int (kNim?) | Height (m) |  ~ Int (kN/m?) | Height (m) |~

1 0.872893989 0 8 [0.912396013 6.154150009)

2 |0.872893989 4.572000026 9 |0.918247997 6.417850017)

3 |0.880092978 4835690021 10 ]0.922931002 6.681540012|

4 |0.887017011 5.099380016 11| 0.929454982 6.945230007

5  |0.893680990 5363080024 12 ]0.934831976 7.208920001

6 | 0.900132000 5.626770019 13 ]0.940069973 7.472609996

7 |0.906361997 5.890460014 14 |0.945177972 7.736310005

B |0.912396013 6.154150009 15 10.950162006 8

9 |0.918247997 6417850017 16| |

10 0923931002 6.681540012] v v
Calculate as per ASCE-7 Calculate as per ASCE-7
B [ O = Change Heb

Fig 3.18 Wind Intensity
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For warehouse analysis four wind load cases has been defined WL X, WL -X, WL Z, WL -Z

[ FINAL WAREHOUSE JUIT - Whole Structure FEEREE o> & Definition X

Eﬂ
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i
i

(RERCRCNCRC |

WIND LOAD X -1 TYPE 1
8 9:WLZ
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1

; ——

Fig 3.19 Assigned Wind Load in X Direction

Snow Definition A

D Reference Load Definitions

Seismic Definition (IS 1893 - 2005) Part «
Definitions

S

(RS
PNV 3

N
N
Y

& WINDLOAD X 1TYPE1
=0 8:wLx
€ WIND LOAD X-1 TYPE 1
= @9wz
&® WINDLOADZ1TYPE1
= O 10:wz
" WINDLOADZ-1 TYPE 1
g n:1c1
12:1C2
13:163
14:1c4
15:1C5
16:1C6 v

R R

» l |
&
E‘ Load 8 s [ Cose ] Heb ]

Fig 3.20 Assigned Wind Load in -X Direction
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Fig 3.21 Assigned Wind Load in Z Direction
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Fig 3.22 Assigned Wind Load in -Z Direction
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3.5.1.4 SEISMIC LOAD

As per 1S:1893-2002, Seismic loading, or the application of a seismic oscillation to a structure,
is one of the fundamental ideas in earthquake engineering. It occurs at a structure's contact
surfaces with the ground or with nearby structures. Seismic analysis is a branch of structural

analysis that involves calculating a building's seismic responses. As per 1S 1893-2002:

e Zone: As per IS code 1893 (Clause 6.4.2), Chandigarh comes in zone 4 with severe
seismic intensity and here value of Z is taken as 0.24.

e Response reduction factor (RF): As per IS code 1893 (Clause 7.2.6), Response reduction
factor for warehouse is taken as 5.

e Importance Factor (I): As per IS code 1893 (Clause 6.4.2), for warehouses importance
factor is taken as 1.5.

e Rock and soil site factor (SS): As per IS code 1893, rock and soil factor are 2.

e Type of structure (ST): As per IS code 1893, type of structure is also 2.

e Damping ratio (DM): As per IS code 1893, damping ratio is 0.02.

For warehouse analysis four earthquake load cases has been defined EQ X, EQ -X, EQ Z,

EQ-Z.
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Fig 3.23 Assigned Seismic Load in X Direction
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52 ||| Load & Definition X

Fig 3.26 Assigned Seismic Load in -Z Direction

3.5.1.5 LOAD COMBINATION

In staad pro load combination can also be defined from IS code or load combination can also
be generated through auto load generation command in load case details.

In auto load combination, select load combination code for warehouse analysis select Indian
Code and then select generate load option then automatically load combination will be
generated for warehouse forty-one load combination has been generated.
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Fig 3.27 Generating Load Combinations
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Table No. 2 List of Load Combination

Combination Load Cases

Comb. Combination L/C Name Primary Primary L/C Name Factor
11 | GENERATED INDIAN CODE GEMRAL 81| 5 | DL 1.50
6 |LL 1.50

12 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 1.20
6 |LL 1.20

7 |wLx 1.20

13 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 1.20
- 6 |LL 1.20

B |wWLxX 1.20

14 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 1.20
6 |LL 1.20

g |wLzZ 1.20

15 | GENERATED INDIAN CODE GENRAL S1| 5 | DL 1.20
- 6 |LL 1.20

10 |wLz 1.20

16 | GENERATED INDIAN CODE GENRAL S1] 5 | OL 1.20
6 |LL 1.20

7 |wLx .20

17 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 1.20
6 |LL 1.20

8 | wWLX 120

18 | GENERATED INDIAN CODE GENRAL S1| 5 | DL 1.20
- 6 |LL 1.20

g |wLzZ 120

18 | GENERATED INDIAN CODE GENRAL 51| 5 | OL 1.20
6 |LL 1.20

0 |wLz .20

20 | GENERATED INDIAN CODE GENRAL §1] 5 | DL 1.20
6 |LL 1.20

1 |Eax 1.20

21 | GENERATED INDIAN CODE GENRAL §1] 5 | DL 1.20
B 6 |LL 1.20

2 |EQxX 1.20

22 | GENERATED INDIAN CODE GENRAL 51| 5 | DL 1.20
6 |LL 1.20

3 |EQz 1.20

23 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 1.20
6 |LL 1.20

4 |EQ-Z 1.20

24 | GENERATED INDIAN CODE GENRAL 51| 5 | DL 1.20
- 6 |LL 1.20

1 |Eax .20

25 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 1.20
6 |LL 1.20

2 |EQ-x 120

26| GENERATED INDIAN CODE GENRAL ST 5 | DL 1.20

w
=




Combination Load Cases Cont...

Comb. Combination L/IC Name Primary Primary L/C Name Factor
6 |LL 1.20

3 |eaz .20

27 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 1.20
6 |LL 120

4 |EQ-Z 120

28 | GENERATED INDIAN CODE GENRAL 1] 5 | DL 150
7 |WLX 150

29 | GENERATED INDIAN CODE GENRAL 1] 5 | DL 150
B |WLX 150

30 | GENERATED INDIAN CODE GENRAL 1] 5 | DL 150
B g |wLz 150

31 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 150
0 | Wiz 150

32 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 150
7 |WLX 150

33 | GENERATED INDIAN CODE GENRAL 1] 5 | DL 150
B B |WL-X 150

34 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 150
B g |wLz 150

35 | GENERATED INDIAN CODE GENRAL 1] 5 | DL 150
B 0 | WLz 150

36 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 150
B 1 |eax 150

37 | GENERATED INDIAN CODE GENRAL 1] 5 | DL 150
A EE: 150

38 | GENERATED INDIAN CODE GENRAL 1] 5 | DL 150
3 |Eaz 150

39 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 150
B 4 |EQ-Z 150

40 | GENERATED INDIAN CODE GENRAL 1| 5 | DL 150
1 EQX -1.50

41 GENERATED INDIAN CODE GENFLH.L_S'l 5 DL 1.50
B I EE: 150

42 | GENERATED INDIAN CODE GENRAL 81| 5 | DL 150
B 3 |Eqz 150

43 | GENERATED INDIAN CODE GENRAL 81| 5 |oL 1.50
4 |Eq-zZ 150

44 GCHCRATCD INDIAM CODC GEHML=E}-'| 5 DL 0.20
1 |eax 1.50

45 GENERATED INDIAN CODE GENFLH.L_S'l 5 DL 0.80
B I EE: 150

46| GENERATED INDIAN CODE GENRAL 1| 5 | DL 0.90
3 EQZ 1.50

47 | GENERATED INDIAN CODE GENRAL 51| 5 |OL 0.90
4 |EQ-zZ 1.50
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Combination Load Cases Cont...

Comb. Combination L/C Name Primary Primary L/IC Name Factor
48 GEMERATED INDIAN CODE GENRAL_S1 5 DL 0.90

1 EL X -1.50

49 GEMERATED INDIAN CODE GEMRAL_51 5 oL 0.20

2 Bl -X -1.50

a0 GENERATED INDIAN CODE GENRAL_ST 5 DL 0.890

3 EQZ -1.50

a GENERATED INDIAN CODE GENRAL_ST 5 DL 0.90

4 Bl -£ -1.50

3.5.2 ANALYSIS OF WAEHOUSE

e To perform the analysis select analyse/ print command, then click on add button

Analysis/Print Commands x

Perform Imperfection Analysis  Perform Buckling Analysis  Perform Pushover Analysis
Change = Pedform Direct Analysis ~ Generate Floor Spectrum...  Nonlinear Analysis
Perform Analysis PDeita Analysis Perform Cable Analysis

Print Option
@ No Print
(O Load Data
O Statics Check
O Statics Load
(O Mode Shapes
O Both
Oan

D oen

Assign Close Help.

~~ PERFORM ANALYSIS
. CHANGE

 LOAD 2 LOADTYPE Seiss
/ 1833LOAD X -1
-/ PERFORM ANALYSIS
+ CHANGE

 LOAD 3 LOADTYPE Set
/ 1833LOAD Z 1

+ PERFORM ANALYSIS
« CHANGE

/ LOAD 4 LOADTYPE Seis

1893 LOAD Z -1

mic TITLE EQ -X
smic TITLEEQ Z

mic TITLE EQ -Z
,+ PERFORM ANALYSIS
CHANGE
LOAD 5
"

OAD
6 LOADTYP

Assign Close Help

Fig. 3.28 Analysing the Warehouse
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e Then click on analyze command, further analysis will be run and zero error should be
achieved.

STAAD Analysis and Design - A

++ Proce==ing Element Stiffness Matrix. lg: 2:22 A
++ Proces=ing Global Stiffness Matrix. lg: 2:22
++ Finiszhed Processing Global Stiffnes= Matrix. 50 m=

++ Proces=ing Triangular Factorization. lg: 2:22
++ Finiszhed Triangular Factorisation. 20 m=

++ Calculating Joint Displacement. lg: 2:22
++ Finiszhed Joint Displacement Calculation. 50 m=

++ Calculating Member Forces. 16: 2:22
++ Analy=i= Successfully Completed ++

++ Bead/Check Data in Load Ca=a= _ . 1lg: 2:322
++ U=ing Qut-of-Core Basic Solver

++ Processing and setting up Load Vectoz. 16: 2:322
++ Proce==ing Element Stiffness Matrix. lg: 2:32
++ Proces=ing Global Stiffness Matrix. lg: 2:32
++ Finiszhed Processing Global Stiffnes= Matrix. 20 m=

++ Process=ing Triangular Factorisation. 1l6: 2:322
++ Finiszhed Triangular Factorisation. 20 m=

++ Calculating Joint Displacement. lg: 2:32
++ Finiszhed Joint Displacement Calculation. 40 m=

++ Calculating Member Forces. 16- 2:-32
++ Analy=i= Successfully Completed ++

++ Creating Displacement File (DSP)... 1lg: 2:232
++ Creating Reaction File (REA)... 1lg: 2:232
++ Calculating S=ction Forces1-110. 16: 2:32
++ Calculating Section ForcesZ. lg: 2:32
++ Calculating Jection Forces2 lg: 2:32
++ Creating Section Force File (BMD) ... 1g: 2:24
++ Creating Section Displace File (3CH) ... 1lg: 2:325
++ Done. 16: 2:35

0 Errorxi=), 0 Warning(=s), 1 Hote (=)

++ End STAAD.Pro Run Elapsed Time = 5 Secs
C:\3ProVEi 336\STAAD\Plugins\FINAL WAREHOUSE, JUIT.anl

{ >

(" View Output File
(" Go to Post Processing Mode

(e Stay in Modeling Made Done

Fig 3.29 Analyzed Result of Warehouse
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CHAPTER -4

RESULTS
4.1 SUPPORT REACTIONS

Fig 4.1 Reactions at supports

Table no. 3 Summary of reactions
4] 41 » [+ Al 3, Summary A Envelope

Horizontal Vertical Horizontal Moment

Lic

17 GENERAT

Max Fy 1 11 GENERAT
Min Fy 15 1EQ X

Max Fz 3 31 GENERAT
Min Fz 115 30 GENERAT
Max Mxj 101 34 GENERAT
Min Mx 17 35 GENERAT
Max My} 113 38 GENERAT
Min My 1 39 GENERAT

Max Mz 17 20 GENERAT
Min Mz 15 21 GENERAT
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4.2 DISPLACEMENT

] ‘ ”@
DR |

e, S i |

= > i8S e : m

Fig 4.2 Displacement of structure

Table no. 4 Summary of displacement

Horizontal | Vertical | Horizontal | Resultant Rotational

Min X

93

Max Y

80

1EQX

Min Y

11 GENERAT|

Max Z

33 GENERAT|

15286 165320 166025 0002 0000  -0.000

Min Z

17

T YT

Max rX

35 GENERAT|

Min rX

116

34 GENERAT|

Max ryY

39 GENERAT|

Min rY

114

33 GENERAT|

Max rZ

11GENERAT| 39

Min rZ

10

11 GENERAT

Max Rs

38 GENERAT

-0.155 ; -15.286 165.320 : 166.025 0.002 : 0.000 -0.000 |
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4.3 FORCES ACTING ON WAREHOUSE

Table no. 5 Summary of forces
[4| 4] » [ » Al , Summary A Envelope

Beam Lic Node
Max Fx 591.278
Min Fx 7 11 GENERAT 7
Max Fy 19 11 GENERAT 14
Min Fy 15 11 GENERAT 1

Max Fz 28 35 GENERAT 18
Min Fz 166 34 GENERAT 102
Max Mx 188 38 GENERAT 114
Min Mx < 39 GENERAT 2
Max Myf 28 35 GENERAT 17
Min My 166 24 GENERAT 101
Max Mz} 5 11 GENERAT kS
Min Mz kS 11 GENERAT 2

4.3.1 BENDING MOMENT

AL WAREHOUSE, JUIT - Whole Structure ‘= (@] =] | ANa JUIT- B o O ]
4 <> [>/NAT) Summary A Envelope /
Fx A Fz Mx
Beam ve Node KN o KN KNm k':r'n
Min Fx 7 11 GENERAT| 7 -507.149 7441 0,005 0.000 0.021
WaxFy| 19 |11GENeRAT| 14 49149 106648 4535 0.001 1511
Min Fy 15 11 GENERAT] 1" 49149 -106.648 4535 -0.001 1511
WaxFz| 28 |35GENERAT| 18 13072 6.4%0 7.251 0050, 21074
WinFz 166 | 4GENERAT| 102 13072 6.4%0 7.2 0.050 21.074
Waxi 188 |38GENERAT| 114 24551 10740 4689 0402 -12969
Win Mx 4 39 GENERAT| 2 24551 10740 4689 0102 12969
Vax My 26 |35GENeRAT| 17 5225 6.4%0 7251 0050 2432
WinMy| 166 | 34GENERAT| 101 5225 6.4%0 7251 0050 22432
WaxMd 5 11 GENERAT| 4 155483 6335 o271 0.000 1.08
Win Mz 4 11 GENERAT| 2 155483 6335 027 20,000 1.088
< >
T} FINAL WAREHOUSE JUIT - Beam Force Detai e @=]
A <[> >\ Al {Max Axial Forces ), Max Bending Moments  Max Shear Forces /
Dist Fx fz Mx Mz A
ome] IE m KN :yn N KNm k‘l'r’n KNm
1_[1eax 0.000 32643 35% k- 0.004 3284 783
1261 32649 35% 327 0.004 1610 132%
252 32649 35% a3z 0.004 0064 876
3.783 32649 -3.596 -1327 0.004 1737 -422¢
5044 32649 35% a3z 0.004 ] 0.30¢
2EQ-X 0.000 -32649 3.596 1327 -0.004 -3284 17.83
1261| 32649 35% 1327 0004 1610 1329
2522| 32649 35% 1327 0.004 0.064 876
3783| 32649 35% 1327 0004 1737 422
5064|3264 35% 1327 0.004 3411 -0.30¢
3E0Z 0.000 0042 0.131 03868 0.004 1845 046
1261 0082 0.131 0868 0.004 0750 028
E& 252 0.082 0.131 -0.868 0004 -0.344 013
Load 11: Bending Z : = R

Fig 4.3 Bending moment diagram
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4.3.2 SHEAR FORCE

) FINAL WAREHOUSE, JUIT

Beam End For

1261|2649
252|268

EXCE L)

= Sou| w68

2E0X 00| 3268

%] -2

2| e

8| e

o L

3Eaz o] ook

1261] 00@

Load 11: Shear Z : Shear Y =2 28

358

-3598

356

-3598

3596
3508
3508
358

0121

0131 |
0131 |

13296
876"
42
0.30¢
1783
132%¢
L
22
-0.30¢
('3
0.2%¢

013y

Fig 4.4 Shear force diagram

4.3.3 TORSION

£3358 |

-0.005 |
453 |
4535

7251

7251

4689

45689
7251 |
7251
0271
0271 |

0.000 |

0.001
-0.001
-0.050

0.050

0402
0402
0,050

0050

0.000

-0.000

0.021
1511
1511

21074

21074

-12.969 |

12969 |

1783
~13.20¢
876
422
0.30¢
1783

M._k@m...u Win Fx 7 11GENERAT| 7
EE T MaxFy| 19 [ 11GENERAT| 14
Min Fy 15 11 GENERAT] 1
WaxFz| 28 |3SGENERAT| 18
Win Fz 166 |34 GENERAT| 102 |
WaxW 166 |38 GENERAT| 114
Wnix| ¢ GENERAT| 2
Waxiy 28 GENERAT| 17
Win Wy 166 t GENERAT| 101
SmE Max M [ 1 GENERAT] 4
Eﬁ fad : ana: Min Mz 4 1 GENERAT] 2
i 1T 1T
HHF HHr (
R aas T] FINAL WAREHOUSE. JUIT - Beam F
& ¥ i <[ <[> >\ Al {Max Axial Forces ), Max Bending Moments ) Max Shear Forces
R o Wl = = TE e G| ETE[E
it 55 T_[1Eax 0,000 32648
it H 1261) 32649
52| 32649
783| 32649
manns 04| 32649
[Snaaaaaananannn: 2EQ X 000| 32849
T 261 -32649
t 522 32648
783 -32649
04| 32843
3602 000 0042
261 0042
52 0042
Load 38 - Torsion

Fig 4.5 Torsion diagram
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4.3.4 AXIAL FORCE

Fx Fy Fz Mx My
N N N KNm KNm
-507.149 -7441 -0.005 0.000 0021
49143 106648 4535 0.001 1511 |
49149 106648 4538 0001 1511
13072 6450 7261 0050 21074
13072 6450 7251 0050 21074
24551 10740 4889 0102 12969
24551 10740 4689, 0402 12969
§225 6450 7251 0050 22432
5225 640 7281 0050 22432
155483 633%6 0271 | 0000 | 1.086 |
155483 | £33% 0271|0000 1086
>

T FINAL WAREHOUSE, JUIT - Beam Force Detait [a[a] ]
4|¢| I)I\AII ax Axia

Beam| LC
1 1EQX

2EQ-X

3EQZ

22 0042 0131 -0888 | 0004 | 0344 013,
< >

Load 11 Axial Force

Fig 4.6 Axial force diagram

4.3.5 BENDING STRESS

TIFNAL

WAREHOUSE, JUIT - 30 Beam Stress Contour - Beam 119 e jl@j=

y =0.0000 cm, z=0.0000 cm
Stress = 8,6243 N/mm2

T FINAL WAREHOUSE JUIT - Bearn Combined Asial and Bending Stresses. [© | 8 | 83 ]
<[ 41> >\ Al { Max Stresses A Profile Stress Points
Corner Stre: ~
=2 [ Dist | Comner1 | Comer2 | Comer3 | Cornerd | MaxC
m Wmm2 | Wmm2 | wmm2 | wmm2 | wm
1500 12229 -24.276 -12952 23553 2
3000 15308 18917 16031  -19640 1€
4500 18388 €211, 19011 | 62834 &
6000 21467 105304 22190 -108027 10
260X 0,000 9149 67470 9872 8747 &
1500| 12228 24278 12952 23583 2
3000| 15308 18917 16031 19640 1€
4500| 18388 82111 19111 62834 &
000| 21467 105304 22190 | 106027  10€
3EQZ 000| 44771 44748 4a765| eS8 &
500 21346 2130 21339 21.3% 21
000 2080 | 2089 | 2087 2083 iv
Load 6 : Beam Stress = - - s T =2

Fig 4.7 Stresses on components
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4.4 REPORT FILE GENERATED BY STAAD PRO

0

=™ = Fare
1
ol twarm e 1o Fat
Pl
By Doata 258 k=22 Cha

Fis FIMAL WAREHOUSE, JU| DeteTrm (0. May- 2032 15:52

Job Information

Enginear Checked Approved
Mame:
Date: 2B-Mar-22
[ Structure Type | SPACE FRAME |
Mumber of Nodes 128 | Highesl Node 126
Mumber of Elements 303 | Highes! Beam 303
Mumber of Basic Load Cases 10
MNumber of Combination Load Cases 41
Included in this pai are dals for
All The Whobs Strociune
Included in this prindowt sre resuls for oad cases:
Type uc Hame
Primary 1 EQ X
Primiary 2 EQ -X
Primary 3 EQZ
Primary 4 EQ -Z
Primary 5 oL
Primary E LL
Primary T WLX
Primary B WL -X
Primary ) WLZ
Prrimary 10 WL-Z
Combinatian 1 GENERATEL INDIAN CODE GENRAL & |
Combination 12 GEMERATED INDIAN CODE GEMRAL 5’
Combination 13 GEMERATED INDIAN CODE GEMRAL 5’
Combination 14 GENERATED INDIAN CODE GEMRAL 5~
Combination 15 GENERATED INDIAN CODE GEMRAL 5~
Combination 16 GENERATED INDIAN CODE GEMRAL 5~
Combination 17 GENERATED INDIAN CODE GEMRAL 5
Combination 18 GENERATED INDIAN CODE GEMRAL_5°
Combination 19 GENERATED INDIAN CODE GEMRAL 5
Combination n GENERATED INDIAN CODE GEMRAL 5
Combination il GENERATED INDIAN CODE GEMRAL 5
Combination 2 GENERATED INDIAN CODE GEMRAL_5°
Combination il GENERATED INDIAN CODE GEMRAL_5°
Combination 24 GENERATED INDMAN CODE GEMRAL_5°
Combination 5 GENERATED INDMAN CODE GEMRAL_5”
Combination 26 GENERATED INDMAN CODE GEMRAL_5”
Combination ri GENERATED INDMAN CODE GEMRAL_5°
Combination 28 GENERATED INDMAN CODE GEMRAL_5°

Prind Tirrma el T10521022 1730

STAAD.Pro VBi (SELECTseries 8) 20.07.11.33
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=~ b b Sramt M [
= :
- ol bwarn brunsad i Pt
Jots Titw Bal
By Dt 38 Bk 22 Chd
Giard Fis FIMAL WAREHOUSE, JU| Dot 00.May. 2032 1562
Job Information Cont...
Type UG Hame
Combination 29 GENERATED INDIAN CODE GEMRAL 5
Combination a0 GEMERATED IMDMAN CODE GENRAL_5°
Cambination k3| GENERATED INDMAN CODE GENRAL 5
Combination a2 GEMERATED INDIAN CODE GENRAL 5
Combination 3 GEMERATED IMDMAN CODE GENRAL_5"
Cambination M GEMERATED IMDMAN CODE GENRAL 5"
Combination a5 GENERATED INDIAN CODE GEMNRAL_5
Combination 36 GEWERATED INDMAN CODE GENRAL_5
Combination kT GEMERATED IMDMAN CODE GENRAL_5°
Combination 38 GEWERATED INDMAN CODE GEMRAL 57
Combinatian 39 GEMERATED INDIAN CODE GENRAL_S
Combination 40 GEMERATED IMDMAN CODE GENRAL_S"
Cambination 41 GEMERATED IMDMAN CODE GENRAL_5°
Combination 42 GENERATED INDIAN CODE GEMNRAL_5
Combination 43 GENERATED INDMAN CODE GENRAL_S
Cambination 44 GEMERATED IMDMAN CODE GENRAL_5°
Combination 45 GEWERATED INDMAN CODE GEMRAL_5°
Combination 46 GENERATED INDMAN CODE GENRAL_5
Combination 47 GEMERATED IMDMAN CODE GENRAL_5"
Combination 48 GEWERATED INDMAN CODE GEMRAL_5°
Combination 40 GENERATED INDIAN CODE GEMNRAL_B
Combination 50 GEMERATED IMDMAN CODE GENRAL_5"
Cambinatian Bl GEMERATED IMDMAN CODE GENRAL_5°
Nodes
Hode X T z
) im) {mi)
1 0.000 01000 0000
2 0.000 6000 0.000
3 30.000 0000 0.000
4 30.000 E000 0000
] 15.000 B0 0.000
B 25.000 E.000 0.000
T 20.000 G000 0000
B 15.000 6000 0.000
] 10.000 E.000 0.00D0
10 5.000 E.000 0u00D
1 §.000 EEAT 0000
12 10.000 7.333 0.000
13 20.000 7.333 0,000
14 25.000 ELEET 0,000
16 0.000 0000 =7 500
16 0.000 E.000 <7500

Print TrraDiste: 1 QS0 1731

STAAD.Pro VB (SELECTeeries 8) 20.07.11.33

41
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42

|F"' = ot B Stam Hi R
’ 3
- Soltwern hoursed in Pt
ot Tite Fal
By buedEfarg2  Che
Ciant Fia FINAL WAREHOUSE, Ju| Do 0oty 2022 15:62
MNodes Cont...
Wode ] Y Fl
im) {m) {m)

17 30,000 0.000 .7 500

18 50,000 6,000 .7 500

18 15.000 8.000 .7 500

20 25,000 6,000 .7 500

2 20,000 £.000 7500

22 15,000 £.000 .7 500

23 10,000 £.000 .7 500

24 5,000 £.000 .7 500

25 5,000 B.667 .7 500

26 10.000 7.333 L7500

7 20,000 7.333 .7 500

28 25,000 B.BGT .7 500

28 0.000 0.000 15000

a0 0.000 6,000 -15.000

T 30.000 0.000 15000

3z 0,000 6,000 15000

33 15.000 B.000 15000

) 25,000 £.000 15000

35 20.000 £.000 -15.000

36 15.000 £.000 15000

ar 10,000 6,000 15000

3@ 5.000 6,000 15000

38 5,000 B.667 15000

0 10,000 7.333 -15.000

&1 20,000 7.333 15000

a2 25,000 B.667 -15.000

43 0.000 0.000 22500

) 0.000 6,000 .22 500

5 0,000 0,000 22 500

26 30,000 £.000 22 500

a7 15.000 B.000 22 500

7] 25,000 6,000 22500

28 20,000 6,000 22500

50 15.000 £.000 22 500

a1 10.000 £.000 22 500

52 5,000 £.000 22500

53 5.000 B.E87 22500

54 10.000 7.333 22500

55 20.000 7.333 22 500

56 25000 B.667 22500

& 0.000 0.000 230,000

58 0,000 6,000 230,000

58 30,000 0.000 30,000

a0 50,000 £.000 230000

a1 15,000 8,000 230,000
Print Tirms B 110428 1741 STAAD.Pro VBi (SELECTseries f) 20.07.11.33 Pk Foum 320 28



|F"_ ! Jot M Erual b Fary
! d
- Boltwmn hursed In Frant
ot Titw Flal
By Dot 38 M- 22 Lhs
Cilart Fia FINAL WAREHOUSE, JU|DatTims 08-May-2022 15:52
Modes Cont...
Node X Y z
i) {m) im}

a2 25.000 G000 30000

83 20.000 6000 =30.000

84 15.000 6000 =30.000

85 10.000 6000 =30.000

86 5.000 6000 =30.000

a7 5.000 G887 =30.000

B8 10.000 T7.333 =30.000

[t} 20.000 T7.333 =30.000

70 25.000 G887 =30.000

71 0.000 0000 =37.500

72 0.000 6000 =37 500

73 30.000 U000 =37 500

74 30,000 6000 =37.500

76 15.000 B.000 =37.500

TE 25.000 6000 =37 500

7 20.000 6000 =37.500

7B 15.000 6000 =37.500

78 10.000 6000 =37.500

a0 5.000 6000 =37.500

81 5.000 G.BET 37500

82 10.000 T7.333 =37.500

B3 20.000 T.333 =37.500

B4 25.000 EBET =37.500

85 0.000 [LEETH] 45,000

il 0.000 6000 =45.000

ar 30000 00000 =45 000

BE 30.000 6000 =45 000

Ba 15.000 E.DOD «45.000

a0 25.000 6000 =45.000

B 20.000 E.000 =45 000

92 15.000 6000 =45 000

k] 10,000 D00 w45 000

94 5.000 6000 =45.000

a5 5.000 E88T =45 000

a6 10.000 T7.33% =45 000

a7 20.000 T.333 w45, 000

98 25.000 G887 =45.000

49 0.000 U000 =52 500

100 0.000 6000 =52 500

101 30,000 0000 =52.500

102 30.000 B.000 52 500 |

103 15.000 B.000 =52 500

104 25.000 6000 =52 500

106 20.000 6000 =52 500

106 15.000 6000 =52 500

Prist Tirrw' D 1 ARQIRT 17-30

STAAD Pro VB (SELECTseries 8) 20.07.11.33
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Jabs ha Stul b Hare
5
- Sl bwmrw brensed In Fart
ot Tk Pl
By et 35, B2 Cha
Chark Fin FINAL WAREHOUSE, JU| DT (j0.May.2032 15:52
Nodes Cont...
Hode X Y FJ
{m] (mj (mj
107 10.000 £.000 52 50
108 5.000 £.000 252 50
109 5,000 £.68T .52 50
110 10.000 7.331 252 50
TT] 20,000 7.333 252 500
12 25,000 £.687 52 50
13 0.000 0.000 60.000
114 0.000 £.000 60000
115 50,000 0,000 60000
116 50,000 £.000 A0.000
"7 15.000 £.000 60.000
118 25.000 £.000 460000
118 20,000 £.000 60000
120 15.000 £.000 60000
121 10.000 £.000 80.000
122 5.000 £.000 60000
123 5.000 £.68T 60000
124 10.000 7.331 60000
125 20.000 7.331 80.000
126 25,000 £.68T 60.000
Beams
Beam |Mode A |ModeB| Length |Property| J
[m] {degrees)
1 1 11 5044 [ 2 i
2 5 12 5044 2 i
1 4 [ o00| 2 i
4 ] 1 gooo| 1 i
5 4 a gooo| 1 i
[ B 7 5000 2 i
7 7 ] so00| 2 i
[ B 9 00| 2 i
q B T E000| 2 i
10 10 2 s000| 2 0
1 1 12 044 2 i
12 2 5 I E 0
13 [E] 14 044 | 2 i
14 4 4 Y i
15 1 10 0BET | 4 i
18 12 9 1333 | 4 0
17 5 ] 2000 4 i
18 ] 7 1535 | 4 i
18 i [ 06E7 | 4 i

Print T Tt 112530 1730

STAAD. Pro VBi (SELECT=eries 8) 20.07.11.33
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0N

Jaot ha Stumt o v
6
Scltamre bcunsed 1 Fal
Pl
By Dt 3 ol 22 tnd

Fia FINAL WAREHROUSE, JU| DateTime (0. Moy 2022 15:52

Beams Cont...

Beam |Node A|Node B | Length [Property] P
{mj {degrees)
] B 13 5176 | 4 o
21 7 14 5044 4 o
P 12 a 5175 | 4 0
7 1 ] G044 | 4 o
24 18 25 5044 2 o
25 10 7 5044 | 2 0
] 18 20 G000 2 o
7 18 15 aoon| 1 0
] 18 17 a000| 1 0
] mn ] 5000 2 0
] E 7] G000 2 0
31 F7] 21 5000 2 0
7] B 2 5000 2 0
] M 18 G000 2 0
7] ] 28 5044 2 o
35 T 1o 5044 2 0
] n T G044 | 2 o
7 1] 18 5044 | 2 0
] T 2 0667 | 4 0
] ] i) 1333 | 4 o
a0 10 7] 000 4 0
41 7 1] 1333 | 4 0
IE] M 20 0667 | 4 0
4a n 7 G176 | 4 0
] F 28 s044| 4 0
45 3 2 5175 | 4 0
I F i) G044 | 4 0
47 a0 T 5044 2 0
] ) 41 5044 2 0
I 7] ad G000 2 0
& a0 28 [ 0
51 7] 3 8000 1 0
&2 ] a5 G000 2 0
5] i 3 G000 2 0
] 1] a7 5000 2 0
&4 a7 1) G000 2 0
] ] a0 G000 2 0
& a0 40 5044 2 0
] 40 EE] 5044 2 0
] ] [¥] G04d| 2 0
] 42 7] T E 0
1 a0 ) 0667 | 4 o
B2 40 a7 1333 | 4 0
B3 3 36 2000 4 0
] 4 35 1333 4 0
Print Term Cate: 1181022 17.81 STAAD Pro Bi (SELECTeeries B) 20 07,1133 P Fun 6121 20
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Fia FINAL WAREHOUSE, Ju| DasTirm (0.May. 2032 15:52

Beams Cont...

Beam | Node A|NodeB| Length [Property] P
(m] jdegress)
i 42 34 0667 | 4 ]
B4 T 41 5175 4 o
&7 35 42 5044 4 o
&4 a0 36 5175| 4 o
£a T ar 5044 4 o
70 a4 53 5044 2 o
7 a7 55 5044 2 o
72 a6 ) 5000] 2 o
7 a 2 8000 1 ]
74 46 45 6000 1 o
75 a8 48 5000 2 o
76 a8 50 5000] 2 o
7 ] 51 A E ]
78 51 52 5000] 2 o
74 52 44 5000] 2 o
Bl ) 54 5044 2 o
Bl ) a7 s04d| 2 ]
B2 55 56 5044 2 ]
Bl 56 6 5044 2 o
B ) 52 0667 | 4 o
BS ) 51 13313| 4 ]
Ba a7 50 2000] 4 o
& 55 48 1333 4 ]
Ba 56 ) 0667 | 4 o
£ 50 55 5175] 4 o
&0 a8 56 5044 4 ]
T ) 50 5175] 4 ]
] ) 51 5044 4 ]
=0 ) a7 5044 2 o
o4 B1 80 S04d| 2 ]
o5 B0 a2 5000] 2 ]
] ] 57 go00| 1 ]
& ] 58 g000| 1 ]
o B2 ) S0 2 ]
& Ba [T 5000] 2 ]
100 B4 65 5000] 2 ]
101 B5 86 5000] 2 ]
02 BE ) som| 2 ]
03 &7 ) 5044 2 ]
104 B& ] 5044 2 ]
105 (] 70 s044| 2 ]
106 70 &l 5044 2 ]
107 &7 86 0667 | 4 o
108 ] 85 1333 4 ]
108 B [T 2000 4 ]

Prink TirmDale: T1OS0T 17.51

STAAD.Pro VB (SELECTseries 8) 20.07.11.33
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Fis FINAL WAREHOUSE, JU|DataTrrs 0. R ay-2022 15:52

Beams Cont...

Boam |Node A | Node 8| Length [Property| P
(m) {degrees)
10 BO 83 1333 4 0
11 0 62 0667 | 4 [
112 B4 B0 5176 4 [
113 B3 70 5044 4 0
114 B8 B4 5175| 4 0
115 E7 [ 5044 4 [
118 72 B 5044 2 [
17 76 81 5044 2 0
18 T4 76 5000 2 [
119 72 71 BOIO| | 0
1w | ™ 73 8O0 | [
121 i 77 5000 2 0
w | 78 5000 2 [
2 | m® 78 5000 2 0
124 70 80 5000 2 0
125 | &0 72 5000 2 0
6 | B B2 5044 2 0
127 | & 75 5044 2 O
2 | &3 B4 5044 2 0
0 | & 74 5044 2 0
W | B B0 0EET| 4 0
131 B2 78 133 4 [
w | & 78 2000 4 0
183 | &3 77 133 4 0
134 B 76 0E6ET| 4 0
B | 81 5176 4 [
W | 17 B4 5044 4 0
W | &2 78 5175 4 [
W | B 78 5044 4 0
W | 68 9 5044 2 0
WD | 68 a7 5044 2 O
i B8 90 5000 2 [
Wz | e 85 BOIO| | 0
Wi | 68 a7 BO00| | 0
[T ] ] 5000 2 0
I BE a2 5000 2 [
WE | a1 5000 2 0
W7 | & 1] 5000 2 0
WE | ™ B8 5000 2 0
W | = 96 5044 2 0
B0 | % (] 5044 2 0
151 a7 a 5044 2 0
FHE 88 5044 2 0
61 | & 04 06E7| 4 0
154 o a3 1333 4 0
Pk T hate: 11 QSI20222 1131 STAAD. Pre VBi {SELECTseries 8) 20.07. 1133 Pt Fum £ 20
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Fia FIMAL WAREHOUSE, JU| Do (o.May-2022 1552

Beams Cont...

Boam | Node A | Node B | Length [Property| P
[m) {degrees)
55 BD a2 2000 4 o
156 o7 a1 1513 | 4 0
157 [ 50 0EET| 4 0
158 [ a7 5176 | 4 0
159 &1 [T G0ai| 4 0
160 [ a2 5176 | 4 0
161 [ o1 504l | 4 0
6z | 0 | o8 5044 | 2 0
B3 | @ | 1 04t | 2 0
64 | 102 | 104 5000 2 0
65 | 100 o ao00| 1 o
66 | w2 | o aO00| 1 0
67 | 14 | 108 5000 2 0
6B | 108 | 108 G000 | 2 0
8 | e | 107 G000 2 0
1w | wr | 1o s000| 2 0
71 | ia | o0 G000 | 2 0
iz | m | T E o
w3 | w0 | 1o T E 0
174 1 12 o4l | 2 0
s | iz | o2 T E o
W6 | wm | 1B nEeT | 4 0
77 | a0 | 17 1333 | 4 0
B | 1 | 108 om0 4 o
e | m 105 1508| 4 0
B0 | uz | 14 0EET| 4 0
81 | w8 | 1 5176 | 4 0
B2 | s | nz G0as| 4 0
183 | 0 | 10 5176 4 0
84 | 10 | 107 504l | 4 0
85 | a4 | 123 T E 0
86 | w7 | 12 G044 | 2 0
87 | 16 | 1B 00| 2 0
B8 | w4 | N3 aom| 1 0
B8 | W6 | 16 aO00| 1 0
o0 | 18 | ne 5000 2 0
I EED G000 | 2 0
oz | 1@ | 1A G000 2 0
193 | 12 122 G000 2 0
04 | 122 | 14 GO0 | 2 0
05 | 123 | 124 G0ai| 2 0
108 | 124 | 07 G044 2 0
197 | 125 | 128 G044 2 0
198 | 126 | 16 5044 2 0
iop | 123 | 12 0EET| 4 0
Prist TrrmCime: 11 G 1731 STAAD Pro VBi (SELECTseries ) 20,07.11 35 ot Fum i 20
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Fia FIMAL WAREHOUSE, JU| DataTirs (0. 0May. 2022 15:52

Beams Cont...

Beam |Node A | Node B | Length [Property] B
[m] {degrees)
00 | 124 | 121 1335 | 4 0
01 | 17 | 120 2000 4 0
mz | 125 | 18 1335 | 4 0
03 | 128 | 118 0667T| 4 0
4 | 120 | 135 5175 4 0
05 | 1m | 1% G04d| 4 0
06 | 124 | 120 5175 4 0
7 | 123 | 13 a04d| 4 0
08 | 14 | 100 7E0| 3 0
e | 24 750 3 0
20 | 123 | 108 7E0| 3 0
21l ] ] 7E0| 3 0
Nz | 124 | 7EI0| 3 0
21 B 2 7E0| 3 0
M4 | n7 | s 750 3 0
25 7 21 7E0| 3 0
HE | 125 | 1 7E0| 3 0
n7 B 2 T E 0
2E | 128 | 12 7E0| 3 0
L] 4 18 7EI0| A 0
20 | 10 | 8 7EI0| 3 0
2 B 72 7E0| 3 0
m | 2 50 7EI0| 3 0
EEEEE a4 7E0| 3 0
Ba | M n T E 0
25 | W 16 7EI0| 3 0
2E | B 2 750 3 0
= | ™ 3B 7EI0| 3 0
T 52 7E0| 3 0
¥ | &2 6 7EI0| A 0
7 | 66 B0 7E0| 3 0
i B o 7500 3 0
mr | ™ 108 7600 3 0
B | e | 12 7E0| 3 0
Bl | 18 | % 7E0| A 0
S ] 7EI0| 3 0
6 | B a7 7500 3 0
= | 6 53 7H00| a3 0
HE | & 7] 7E00| 3 0
He | ® % 7EI0| A 0
I S I 7EI0| 3 0
M1 ] ar 7500 3 0
Mz | o 51 750 3 0
M1 | & 85 T 0
24 BS 75 750 3 0

Print Tirm' Dt 1108000 1730

STAAD.Pro Wi (SELECTseries 8) 20.07.11.33
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Filn FIMAL WAREHOUSE, JU| Dot (0. May- 2022 1552

EBeams Cont...

Beam |MNode A | Node B | Length |Property| P
(rm) {degreas)
245 79 a3 7500] 3 0
246 55 107 7500| 4 0
247 | 107 121 7500| 4 0
248 | 110 96 7E0| 3 0
240 o6 az 7E0| 3 0
250 B2 8 7500| 3 0
=1 B& 54 7500| 3 0
52 = 40 7500] 3 0
53 40 26 7500 3 0
254 7 12 7500[ 3 0
5 = 36 7500 3 0
56 6 50 7500] 3 0
7 50 a4 7500] 4 0
%8 B4 78 7E0[ 3 0
250 78 a2 7E0[ 3 0
260 ) 106 7E0[ 3 0
61 106 120 7500[ 3 0
/2 | 103 a9 7500[ 3 0
263 B9 75 7500[ 3 0
64 i a1 7500[ 3 0
65 B1 &7 7500 3 0
266 a7 13 7500 3 0
267 ) 18 7500] 4 0
268 ) 5 7500| 4 0
260 T 35 7E0[ 3 0
270 5 40 7E0[ 3 0
I 29 a3 7500[ 3 0
772 B3 77 7500[ 3 0
773 T a1 7500] 3 0
774 B 105 7500] 3 0
s | 105 18 7500 3 0
76 m a7 7500 3 0
Fitl 57 a3 7500| 4 0
778 BS a8 7500| 4 0
278 £ 3 7EI0| 3 0
280 =5 a1 7E0[ 3 0
281 a1 7 7E0[ 3 0
262 T 13 7500] 3 0
283 0 ET] 7500] 3 0
254 M 48 7500] 3 0
85 a8 a2 7500| 4 0
286 B2 76 7500| 3 0
267 76 a0 7500| 3 0
288 20 104 7500| 3 0
/8 | 104 118 7500| 3 0

Print Tirrma'Diade: 11052002 1730

STAAD Pro VBi (SELECTseries ) 20.07.11.33
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Clant Fia FINAL WAREHOUSE, JU[ Do no.May-2022 15:52
Beams Cont...
Beam |Node A|NodeB| Length [Property] P
() {degrees)
w0 | 1z a8 T ]
21 o8 84 7EW0| 3 o
P B4 70 75| 3 0
23 70 56 750 3 ]
74 56 47 75| 3 ]
5 a2 26 7EM| a3 ]
06 T 14 7EW0| 3 ]
|7 18 37 75| 3 ]
298 az 46 750 3 ]
) a6 a0 75| 3 ]
00 B0 74 7Em| a3 ]
01 74 B8 7EM0| 3 o
0z BE 102 75| 3 i
wr | w2 116 75| 3 ]
Section Properties
Frop Section ey T, L 1 Material
ety | et | ofem’) | femd)
1| 1SHB400 08700 | 2.73E+3 | 2B.1E=3 | &5.900 | STEEL
I 58700 | 486.000 | 8.98E3 | 34.100 | STEEL
D 46300 | 311000 | G423 | 18423 | STEEL
P ) 26.300 | 145000 | 1.73E+3 7.348 | STEEL
Materials
Mat Marma E W l:_till,' [
(M) fegim’) | (C)
1 | STEEL 205.000 0300 | 7.B3E+3 | 128
Z | STAINLESSSTEEL 187630 0300 | 7.EE+3 | 1BE-B
3| ALUMINUM BH.048 033 | 27iE+3| I3EE
4 | CONCRETE 21718 0AT0| Z4E+3| 1OEE
Prist Firm Cla: 1140022 17-31 STAAD.Pro VBi (SELECTseries §) 20.07.11.33 Prist Fan 12 120

51



iyl ey Srat bz Py
r” 13
ol bwar b o Fart
ot Titm Pl
L Dt 38 Blar 22 Lhe
Citart: Fis FINAL WAREHOUSE, JU|DewTrme {0.May-2022 1552
Supports
Mode X Y z X Y Z
(kMimm) | [&Mimm) | (kMimm) | (kN mideg) | (RN mideg) | (kM mideg)
1 Fined Fined Fined Fined Fined Fixed
3 Fixed Fixed Fined Fixed Fined Fixed
16 Fined Fixed Fined Fized Fined Fixed
17 Fined Fined Fined Fined Fined Fixed
29 Fixed Fixed Fixed Fixed Fixed Fixed
k3| Fined Fined Fined Fined Fined Fixed
43 Fixed Fixed Fixed Fixed Fixed Fixed
45 Finad Fixned Finad Fized Finad Fized
57 Fined Fixed Fined Fixed Fined Fixed
L] Fixed Fixed Fixed Fixed Fixed Fixed
™ Fined Fined Fined Fined Fined Fixed
T3 Fixed Fixed Fixed Fixed Fixed Fixed
BS Fined Fined Fined Fined Fined Fixed
BT Fixed Fixed Fined Fixed Fined Fixed
Ba Fixed Fixed Fined Fized Fined Fixed
11 Fined Fined Fined Fined Fined Fixed
113 Fixed Fixed Fixed Fixed Fixed Fixed
116 Fined Fined Fined Fined Fined Fixed
Releases
Thére if Ao data af this fype.
Frima: ¥ Load Cases
Number Name Type
1 EQy X Sersmic
2z EQ -X SEmmic
3 EQZ Semmic
4 EQ -F Sermmic
& DL De=ad
] LL Live
T WL X Wind
B WL =X ‘Wind
] WLZ Wind
10 WL-Z ‘Wind

Prick T Tlela: 71050027 17-30

STAAD.Pro VBI (SELECTseries ) 20007.11.33
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Fia FINAL WAREHRDLUSE, JU| DeweTme (0.hay. 2022 15:52

Combination Load Cases

Comb. Combination L/C Mame Primary Primary L/C Mame Factor
1 GENERATED INDIAM CODE GEMRAL_Z 5 oL 1.50
B LL 1.50

12 | GENERATED INDMAN CODE GEMRAL_S 5 oL 1.20
B LL 1.20

7 WLX 1.20

13 | GENERATED INDMAN CODE GEMRAL_S 5 oL 1.20
& LL 1.20

B WL-X 1.20

14 | GENERATED INDMAN CODE GEMRAL S ] oL 120
g LL 1.20

8 WLZ 1.20

15 | GENERATED INDMAM CODE GEMRAL S ] oL 1.20
g LL 1.20

10 | WLZ 120

18 | GENERATED INDMAM CODE GEMRAL_S ] OL 1.20
g LL 1.20

7 WLX 120

17 | GENERATED INDMAN CODE GEMRAL_S 5 oL 1.20
B LL 120

B WL-X 120

18 | GENERATED INDMAN CODE GEMRAL_S ] oL 1.20
B LL 120

] WLZ -1.20

19 | GENERATED INDMAM CODE GEMRAL_S ] oL 120
g LL 1.20

10 | WLZ -1.20

20 | GENERATED INDMAM CODE GEMRAL_S ] oL 120
B LL 1.20

1 EOX 120

21 GENERATED INDIAN CODE GEWRAL_E 5 OL 1.20
g LL 1.20

2 EQ X 1.20

22 | GENERATED INDMAN CODE GEMRAL_S 5 oL 1.20
B LL 120

3 EQZ 1.20

23 | GENERATED INDMAN CODE GEMRAL_S 5 oL 1.20
& LL 120

4 EQ-Z 1.20

24 | GENERATED INDMAM CODE GEMRAL_S [ oL 120
g LL 1.20

1 EQX -1.20

25 | GENERATED INDMAN CODE GEMRAL S 5 L 1.20
i LL 1.20

2 EQ-X -1.20

2 | GENERATED INDMAN CODE GEMRAL S ] oL 1.20

Prind TersaTisa: 7125102 1730
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Fia FINAL WAREHDUSE, JU| Dt Tirs (0. May. 2022 15:52

Combination Load Cases Cont...

Comb. Combination L'C Name Primary Primary L/C Narme Factor
] LL 1.20

k] EQZ 120

27 | GENERATED INDMAN CODE GEMRAL & & DL 1.20
B LL 1.20

4 EQ-Z -1.20

28 | GENERATED INDIAN CODE GEMRAL & 5 DL 1.50
7 WLX 1.50

2 | GENERATED INDIAN CODE GEMRAL & & DL 1.50
B WL-X 1.50

5 | GENERATED INDMAN CODE GEMRAL_E & DL 1.50
) WLZ 1.50

£l GEMERATED INDIAN CODE GEMRAL 5 & DL 1.50
0 | WL 1.50

i | GEMERATED INDMAN CODE GEMRAL_E & DL 1.50
7 WLX =1.50

53 | GEMERATED INDMAN CODE GEMRAL_E & DL 1.50
] WL-X =1.50

5 | GEMERATED INDIAN CODE GENRAL & 5 DL 1.50
] WLZ =1.50

55 | GENERATED INDIAN CODE GEMRAL & ] DL 1.50
0 | wWLZ =1.50

5 | GENERATED INDIAN CODE GEMRAL & ] DL 1.50
1 EQX 1.50

57 | GENERATED INDMAN CODE GEMRAL & 5 DL 1.50
2 EQ-X 1.50

5 | GENERATED INDIAN CODE GEMRAL & 5 DL 1.50
] EQZ 1.50

5 | GENERATED INDIAN CODE GEMRAL & ] DL 1.50
4 EQ -2 1.50

40 | GENERATED INDMAN CODE GEMRAL_E & DL 1.50
1 EQX «1.50

41 GEMERATED INDIAN CODE GEMRAL_5 ] DL 1.50
2 EQ =X «1.50

42 | GENERATED INDMAN CODE GEMRAL_E ] DL 1.50
] EQZ =1.50

43 | GEMERATED INDMAN CODE GEMRAL_E & DL 1.50
4 EQ -2 =1.50

44 | GEMERATED INDIAN CODE GEMRAL & 5 DL 0.90
1 EQX 1.50

45 | GENERATED INDIAN CODE GEMRAL & 5 DL 0.90
2 EQ =X 1.50

48 | GEMERATED INDHAN CODE GEMRAL & 5 DL 0.90
k] EQZ 1.50

47 | GEMERATED IMDHAN CODE GEMRAL & ] DL 0.90
4 EQ -Z 1.50

Primk TimmThelac 110521007 1731
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Combination Load Cases Cont...

Comb. Combination L'C Mame Primary Primary L/C Mame Factor
44 GENERATED INDMAN CODE GEMRAL & 5 OL 0.90

1 EQ X 150

44 GENERATED INDMAN CODE GEMRAL & 5 OL 0.90

2 EQ -X 150

50 GENERATED INDMAN CODE GEMRAL & 5 OL 0.90

3 EQZ 150

&1 GENERATED INDMAN CODE GEMRAL_& 5 OL 0.90

4 EQ -Z 150

Wind Load Definition : Type 1

Intensity | Height

{Wimimr) {m)
0001 0.000
000 4572
0001 4 B36
000 5.098
0001 5. 363
000 5 627
0001 & B0
000 B.154
0001 416
000 B.642
0001 £ 045
000 7.208
0001 7473
000 7.736
0001 B.000

Exposure | Range Modes [ Height Range

Factor fm}
1000 | Modes | 1- 126

1 EQ X : Seismic Loading

Code | Direction | Factor
3 1.000

Prind TrraDiale: 110500022 1731

STAAD.Pro VB (SELECTseries 8) 20.07.11.33
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Code

Direction

Factor

1.000

3 EQ Z : Seismic Loading

4 EQ -Z : Seismic Loading

Code

Direction

Factor

-1.000

5 DL : Beam Loads

Boam Type Direction Fa Da Di Ecc.
[m} {m)
1 UNI kMim &Y -3.060 ] | .
2 LN kN'm GY -3 060 ] . .
1 LN kN'm GY -5 060 ] . .
12 UNI kMim &Y -3.060 ] | .
13 UNI kMim &Y -3.060 ] | .
14 LN kN'm GY -5 060 ] . .
24 UNI kMim GY =3.060 . . .
25 UNI kMim &Y -3.060 ] | .
34 LN kN'm GY -3 060 ] . .
35 LN kN'm GY -5 060 ] . .
] UNI kMim &Y -3.060 ] | .
7 UNI kMim &Y -3.060 ] | .
47 LN kN'm GY -5 060 ] . .
44 UNI kMim GY =3.060 . . .
&7 UNI kMim &Y -3.060 ] | .
] LN kN'm GY -5 060 ] . .
54 LN kN'm GY -5 060 ] . .
=] UNI kMim &Y -3.060 ] | .
T UNI kMfm &Y -3.060 ] | .
M LN kN'm GY -5 060 ] . .
Bl UNI kMim GY =3.060 . . .
&1 LINI kN'm GY -5 060 . . .
LINI kMim &Y -3.060 . . .
B3 LN kM’m &Y -3.060 . . .
a3 LINI kN’m GY -5 060 . . .

(= = Jabs Na Shasal N Pl
r” 17

Scitamrs bcansed I farl
ot Tita [

By Doale 28 Mok 22 Cha
Clart Fis FINAL WAREHOUSE, JU|DetTime (0. 0ay. 2022 15:52
2 EQ -X : Seismic Loadin
Code | Direction | Factor
X 1000

Print Trma Tl 11022102 1730
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5 DL : Beam Loads Cont...

Boam Type Direction | Fa Da [ Db Ect.
m} (m)
Bd |UM kMim | ©Y 5060 . . : .
WL | UMl kMim | G 3.060 . . : .
W4 | UMl kNim | GY 5060 . . : .
WE | UMl kMim | G 3,060 . . : .
WE | UMl kNim | GY 5060 . . : .
118 | UMl kMm | CY 3.060 . . : .
117 | UMl kMim | GY 5060 . . : .
126 | UMl kMim | GY 3.060 . . : .
127 | UMl kNim | GY 5060 . . : .
128 | UMl kMim | oY 3060 . . : .
28 | UMl kNim | GY 5060 . . : .
130 | UMl kMim | GY 3060 . . : .
WD | UMl kNim |  GY 3060 . . : .
WE | UM kMim | GY 3060 . . : .
160 | UMl kNim | GY 3060 . . : .
1 | UMl kMm | G 3060 . . : .
162 | UMl kNim | GY 3060 . . : .
2 | UMl kMm | GY 3060 . . : .
W63 | UMl kNim | GY 3060 . . : .
72 |UNI kMm | GY 3060 . . : .
173 | UMl kNim| GY 3060 . . : .
174 | UMl kMm | ©Y 3060 . . : .
175 | UMl kNim | GY 3060 . . : .
BE | UMl kNm| ©Y 3060 . . : .
BE | UMl kMim | GY 3060 . . : .
WE | UMl kNim | GY 3060 . . : .
E | UMl kMim| GY 3060 . . : .
W7 | UMl kNim| GY 3060 . . : .
E | UMl kMim| GY 3060 . . : .
5 DL : Selfweight
PDirection] Factor Assigned Geomatry
[ 1150 | ALL
Print Timm Eh: 71 0523022 17-31 STAAD.Pro VB {SELECTeeries 8) 20.07.11.33 PrintFran 1821 28
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6 LL : Beam Loads

Beam Type Direction | Fa Da b Db Eec.
(m} {m)
1 |UNl  kNm| &Y 5 E25 . . . .
2 |UNl kNm| @Y 5 E2E . . . .
11 |UNI kWim | &Y 5 625 . . . .
12 |UNI kWim | @Y 5625 . . . .
13 |UNI kWim | &Y 5 625 . . . .
14 |UNI kWm | @Y 5 625 . . . .
24 |UNI kMm| @ 5 E25 . . . .
25 |UNI kMWm| @Y 5 E2E . . . .
34 |UNI kWm | GY 5 625 . . . .
3 |UNI kWm | &Y 5625 . . . .
3 |UNI kWm | &Y 5 625 . . . .
7 |UNI kMm | @Y 5 625 . . . .
47 |UNI kMm| @Y 5 E2E . . . .
4 |UNI kMm| @Y 5 E2E . . . .
& |UN kMWm| &Y 5 E2E . . . .
B8 |UNI kWm| GY 5 625 . . . .
B |UNI kWm | &Y 5625 . . . .
B0 |UNI kWm | &Y 5625 . ) : .
70 |UNI kMWm| @Y 5 625 . . . .
71 |UNI kMm| @Y 525 . . . .
Bl |UNI  kMm| @Y 5 E2E . . . .
Bl |UNI  kMWm| @Y 5 E2E . . . .
B2 |UNI kWm| &Y 5 625 . . . .
Bl |UNI kWm| &Y 5625 . . . .
B |UNI kWm| &Y 5625 . ) : .
Bd UMl kMWm| @Y 5625 . . . .
03 |UNl kNm | GY 25 . . . .
04 |UNl KNm | @Y £ B2E . . . .
W05 | UMl kNim | GY 5 625 : . . .
W6 | UMl kNm | GY 5625 : . . .
18 |UNl kWim| G 5625 . . : .
17 |UNl kNm| G 5 625 . . . .
126 |UNl KNm| GY 525 : . . .
27 UMl KWm | GY 25 . . . .
28 |UNl KNm | &Y £ E25 : . . .
128 | UMl kNim | GY 5625 : . . :
8 | UMl kNim | GY 5625 : . . :
W0 | UMl kNim | GY 5625 : . : :
WE | UMl kNm | GY 5 E25 : . . .
50 | UMl KWm | GY 25 : : . :
51 |UNl KWm | GY 25 : . . :
152 | UNI kNim | GY 5 625 . . . .
B2 | UM kNim | @Y 5 625 . . . .
B3 | UMl kNim | GY 5 B25 . . . .
72 UM kHim | GY 5 E25 . . . .
Pt TrmaCise: 1104222 1737 STAAD.Pro VEi {SELECTseries 8) 20.07.11.33 Pri P 190120
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6LL:Beam Loads Cont...

8 WL -X : Wind Loading

Direction Type Factar

X 1 =1.000

9 WL Z : Wind Loading

Direction Type Factor

Z 1 1.000

10 WL-Z : Wind Loading

Direction Type Factar

Z 1 =1.000

Beam Type Direction | Fa Da o T Ecc.
m}) {m)
73 UM kM| @Y 5625 -
74 |UNI kWim | GY 5625 :
175 |UNI kMWim | GY 5625 . . : .
185 |UNI  kMim | GY EE25
186 |UNI  kMim| GY 5625
105 |UNI kMWim | GY E625
106 |UNI kMim| &Y 5625
107 UMl kMim| &Y E625
0B |UNI kMWim | GY E625
7 WL X : Wind Loading
Direction Type Factar
i 1 1.000

Prisk Vi Cisla: 71053003 1731
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CHAPTER -5
CONCLUSION

The Staad pro programme can quickly design and analyse an industrial warehouse. The entire
procedure was carried out in accordance with Indian regulations. STADD PRO was used to
analyse and design an industrial warehouse in this project.

According to the findings of the structural study of these structures, steel sections were assigned
to various warehousing models for each member. The load calculations were done after the
planning and modelling of warehouse.

Different members, such as truss members, columns, purlins, and so on, were chosen based on
this. A basic design technique can be used to create an industrial warehouse.

Finally, we obtained the result of Warehouse, reaction of supports and forces acting on
Warehouse.
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