INDUSTRIAL CONSTRUCTION NOTES

IMPORTANT INDUSTRIAL CONSTRUCTION ACTIVITIES

1 STRUCTUREAL WORKS RELATED TO INSTALLATION OF MANUFACTURING LINE.

2 STRUCTUREAL WORKS RELATED TO INSTALLATION OF EQUIPMENTS.

3 SPECIAL FOUNDATIONS FOR LARGE MACHINES AND EQUIPMENTS.

4 INDUSTRIAL SHOPS. 

5 INDUSTRIAL FACILITIES/INFRASTRUCTURE. 

6 STRUCTURES FOR OVER HEAD CRANES/GRANTIES/HOISTS ETC. 

INDUSTRIAL INFRASTRUCTURE

1 Water supply.

2 U/G Service lines

3 Storm Water Line.

4 Sewer Line.

5 Industrial Effluent Line.

Recirculation Systems.

1 Effluent Treatment Plants.

TYPE OF STRUCTURAL MEMBERS

1. Beam and girders:- It carry transverse load. The girder is a beam built up from plates and angles. The heavy beams to which lighter beams are connected are also called as girder.

2. Tension members or ties:- These resists the tensile stress. All tension members unless vertical will be subjected to bending due to self –load. 

3. Compression members/columns/struts:-  These are primarily resists compressive stresses.   

Sections for structural steel work

1. Plates: - Should always be specified as breadth by thickness by length 

e.g. 2 plates 30 cm X 2 cm X 5 meter. Material which is thinner than 5mm is named as a sheet.

2. Angles: - Most useful section. Thickness of each leg is same. Specified as longer leg by shorter leg by thickness length. 

e.g. 2 angles 60mm X 40mm X 6mm X 5meters. 

For structural purpose minimum angle used is 50mm X 50mm X 5mm. Thickness used are 5mm, 6mm, 8mm, 10mm, 12mm, 18mm and 25mm.

3. Channels: - Channels are specified by depth by flange width by weight in kg. 

e.g. 400mm X 100mm X 45.7kg/m.

4. Joists: - These are also known as I-Beams and H-Beams. Widely used to carry floor loads, lintels etc. these are specified as depth by flange width by weight in kg. per meter.

e.g. 400mm X 250mm X 82.2kg/m.

5. Tees: - They are specified by table dimension by stem dimension by thickness. Smallet sections are mostly useful.

6. Z-Bars: - Are specified by depth by flange width by thickness. Mostly used for purlins.

7. Rails: -A) Bridge rail.

B) Flat bottom rail.

C) Tram Rail.

D) Heavy crane rail.

E) Bull headed rail.

Trusses

In industrial buildings clear and large areas are required. Therefore interior columns are eliminated. These buildings are generally one story and single spanning.


The simplest structure consists of transverse trusses supported on columns or walls. The roofing is supported on purlins which are supported on trusses. The portion of structure consisting of truss supported at the ends on steel columns is called bent. The distance between two bent is called bay.


The bents are braced together at intervals to give rigidity to the structure. The bents braced together forms a braced bay. 


The space between two rows of columns are called axis.

1 Roof trusses - in general, the roof load is transmitted to the truss by a series of purlins. The roof truss along with its supporting columns is termed a bent. The space between bents is called a bay.
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Truss Configurations

ITRUSS TERMS: The terms below are typically used to describe the various parts of a metal plate connected
iwood truss. The truss profile, span, heel height, overall height, overhang and web configuration depend on the
specific design conditions and will vary by application.
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TWO BASIC TYPES OF TRUSSES: The pitched or common truss is characterized by its triangular shape. It is
most often used for foof construction. Some common trusses are named according to their web configuration,
such as the King Post, Fan, Fink or Howe truss. The chord size and web configuration are determined by span,
load, and spacing. All truss designs are optimized to provide the most econormical application

The parallel chord or flat truss gets its name from having parallel top and bottom chords. This type is often used
for floor construction.

STANDARD ROOF PARALLEL
TRUSS CONFIGURATIONS CHORD

MW

4x2 FLOOR TRUSS WITH CHASE

Ny

2x4 FLOOR OR ROOF TRUSS
(CAN DESIGN WITH A CHASE AS WELL)
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CONNECTING STEEL SECTIONS

1 Shear connections
Bolt groups and weld groups can be designed for eccentric in-plane shear.
Moment connections
The following types of moment transmitting connections can be designed:

2 Stiffened and unstiffened column base plates.

3 Bolted and welded beam-column connections with or without haunches.

4 Bolted or welded apex connections with or without haunches.

5 Axial force connections

Welded hollow section connections can be designed for typical trusses, included triangulated space trusses.

Simple connections
Simple beam to column connections that do not transmit moments:

6 Web angle cleat connections.

7 Flexible end plate connections.

METHODS OF CONNECTING STEEL SECTIONS

Bolted connections.
Riveted connections.

Welded connections

Pin connections.
Welded connections Material Used
1 Mild Steel — All steel used for structural members and connections shall be mild steel of weldable quality conforming to IS :226-1969$ or IS :2062-1969$ or equivalent,

2 Electrodes — Electrodes shall conform to IS :814 ( Part I )-197411-and IS :814 ( Part 11 )-1974

3 Filler Wire and Flssx — The filler wire and flux combination for submerged arc welding shall conform to the requirements for the desired application as laid down in IS : 3613-1966**

Welded connections
Fillet Weld.

1 The size of fillet welds shall not be less than 3 mm. nor more than the thickness of the thinner part joined. 

2 The effective throat thickness of a fillet weld shall not be less than 3 mm and shall generally not exceed 0.7t or 1.0t, where t is the thickness of the thinner plate of elements being welded.

3 The size of a normal fillet shall be taken as the minimum leg length ( see Fig. 4). For deep penetration welds, where the depth of penetration beyond the root run is 2.4 mm   ( Min ), the size of the fillet should-be taken as the minimum leg length + 2.4 mm.
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Butt Weld 

1 Unsealed butt welds of V, U, J and bevel types and incomplete

penetration butt welds should not be used for highly stressed joints and

joints subjected to dynamic, repeating or alternating forces. They shall

also not be subjected to a bending moment about the longitudinal axis

of the weld other than that normally resulting from the eccentricity of

the weld metal relative to the parts joined.

1 For all butt welds, the details shall in general conform to the

provisions of IS : 823-1964* in the case of manual metal arc welding an

IS : 4353 -1967t in the case of submerged arc welding,

Size — The size of a butt weld shall be specified by the effective

throat thickness.
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Bolted Joints Introduction

1 The complexity of the simple nut and bolt is frequently underestimated. A fully tightened bolt does not perform like a loose bolt. A fully tightened bolted joint can sustain millions of load cycles without problems, a joint consisting of untightened bolts will frequently fail within a few cycles. The reason for this is the way a bolted joint carries an external load - a fully tightened bolt sustains only a small proportion of any externally applied load. 

PREFABRICATED STRUCTURE
INTRODUCTION

Prefabricated Tubular Steel Structures: The Tubular Secton Has More Torsional Resistance Than Other Sections Including The Solid Round One. These Tubular Sheds Are Entirely Prefabricated And Can Be Transported To Site In Knock Down Condition.no Welding Is Required At Site.

Advantages

4 Self-supporting ready-made components are used, so the need for shuttering and scaffolding is greatly reduced. 

5 Construction time is reduced and buildings are completed sooner, allowing an earlier return of the capital invested. 

6 On-site construction is minimized. 

7 Quality can be controlled while the product is in production. 

8 Less waste is generated. 

9 Molds can be used several times.

10 It Can Be Relocated To Other Location.

TUBULAR STRUCTURE
1) These Are Pre-fabricaed Sheds And Have 100% Salvage Value At Any Tme.
2) It Can Be Relocated To Other Location.
3) No Welding At Site Is Required. It Is Very Safe For Industries Were Welding Inside Plant Is Restricted.
4) The Construction Time Is Very Less In Comparision To Civil Work.
5) Thses Sheds Are Designed As Per Isi Standard .
6) The Tubular Sections Have More Torsional Resistance Than Other Sections Of The Equal Weights.

7) Tube Sections Have Higher Frequency Vibrations Under Dynamic Loading Than Other Sections Including The Solid Round One. 

8) The Round Tubular Sections Offer Less Resistance To Wind.The Round Tubular Sections Have As Much As 30 To 40 % Less Area That Of Equivalent Rolled Steel Shape. therefore The Cost Of Maintenance, Cost Of Painting, Fire-proofing Or Other Protectve Coatings Reduce Considerably.

10) The Possibility Of Corrosion Also Reduces. The Ends Of Tubes Are Sealed. As Result Of This The Interior Surface Is Not Subjected To Corrosion.

11) The Use Of Round Tubular Members Is Becoming More Generally Adopted For Structures. 

12) Tubes Are Of Special Interest To The Architects From An Effective Viewpoint
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INTRODUCTION

INTRODUCTION

A space frame is a truss-like, lightweight rigid 

structure constructed from interlocking struts in a 

geometric pattern. Space frames usually utilize a 

multidirectional span, and are often used to 

accomplish long spans with few supports. They 

derive their strength from the inherent rigidity of 

the triangular frame; flexing loads (bending 

moments) are transmitted as tension and 

compression loads along the length of each strut.

• Space frames are double layered grids, excellent in 

appearance with large column free spaces. All type 

of elegant shape could be made by these systems 

using variety of grids. Two-way actions of space 

frames provide both economy and enormous 

spanning capability.
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SPACE FRAME

• APPLICATION

• Space frame is used for commercial and industrial 

buildings, auditoriums, airport hangers, sport 

stadium, sky lights, mosque, lighting towers, petrol 

pumps, canopies, exhibition hall, atrium, toll naka, 

LPG bottling plants.

• SALIENT FEATURES

• 1) Enormous Spanning Capability.

• 2) Light Weight

• 3) High Aesthetics

• 4) High Resale Value

• 5) Higher Safety Factor

• 6) Extension With Additional Unit
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CANOPIES

• INTRODUCTION

• A canopy is an overhead roof or structure that 

provides shade or shelter. 

• A canopy (building) is an architectural 

projection that provides weather protection, 

identity or decoration, and is supported by the 

building to which it is attached and a ground 

mounting, by not less than two stanchions 

(upright support posts). A canopy is 

comprised of a structure over which a fabric 

or metal covering is attached

• Canopies are beautiful ways to provide shade 

in a sunny area, or provide protection from 

the elements.
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Fig. 41 Single-storey, one-way spanning buildings.

an industrial estate on the outskirts of a city in the north-east of the UK.
The framing plans are shown in Figure 4.2. The material is Grade 43
steel.

Standard universal beam portal construction is adopted. The haun-
ched front at the eaves is shown in the figure. The frame is of simple
design longitudinally with braced bays at each end. Purlins and sheeting
rails are cold-rolled sections.
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Fig 42 Framing plans.

422 Dead and imposed loads

(a) Dead load

Sheeting = 0.1 kN/m2

Insulation = 0.1

Purlins 0.05

Rafter 015

Total 0.4 kN/m?_on slope

041 KN/m? on plan

Therefore

Load on roof = 0.41 x 6 = 246kN/m

Walls = 0.4 x 5 x 6 = 12kN

The dead load is shown in Figure 4.3(a).




