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T H E  O P E N I N G  Q U E S T I O N

Why are buildings changing?

PHOTO: traditional RCC site — formwork, scaffolding, wet work PHOTO: PEB / modular steel building being assembled by crane
VS

Traditional site construction Industrialized metal building construction

Can a building increasingly be…

DESIGNED
like a product

MANUFACTURED
like a machine

TRANSPORTED
like a product

ASSEMBLED
like a system
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P A R T  2  ·  W H Y  M E T A L  B U I L D I N G S ?  

RCC vs metal building: two ways of thinking
RCC METAL BUILDING

Members cast to suit site Design Optimized, tapered members

Concrete + reinforcement Material Rolled, built-up & cold-formed steel

Mostly on site Manufacturing Mostly in the factory

Formwork → pour → cure Construction Bolt-up assembly

Depends on site conditions Quality control Factory QA/QC, traceable

Heavy, wet, longer Site work Lighter, dry, focused

Curing governs sequence Speed Fabrication runs parallel to foundations

Difficult; often demolition Expansion Can be planned into the design

Heavier → larger foundations Weight Lighter → often smaller foundations

Mostly demolished Reuse Recyclable; members can be reused

Cracks, rebar corrosion Maintenance Coatings & corrosion protection

Indicative comparison — real performance depends on project-specific design, loads and economics.
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P A R T  2  ·  W H Y  M E T A L  B U I L D I N G S ?

What is a metal building?
A broad family of building systems
whose primary structure is steel —
designed, manufactured and assembled
as an engineered system.

Key clarification

PEB (Pre-Engineered Building) is one
important category within the wider
metal-building ecosystem — not the
whole of it.

METAL BUILDINGS

Structural steel buildings

PEB

Cold-formed steel

Light-gauge steelModular steel buildings

Prefabricated steel systems

Hybrid steel systems
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P A R T  2  ·  W H Y  M E T A L  B U I L D I N G S ?

Why metal? The potential advantages

Industrialized production Factory-controlled quality Rapid assembly potential

Long clear spans Layout flexibility Expansion & modification

Reduced site operations Recycling & reuse potential Digital-manufacturing ready

6Advantages of metal buildings IMBF  |  Metal Buildings: From Soil to Steel
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P A R T  3  ·  A P P L I C A T I O N S

Five major metal-building domains

1. Residential 2. Commercial 3. Industrial 4. Infrastructure 5. Modular / Special
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PHOTO: light-gauge steel house frame / student accommodation block

P A R T  3  ·  A P P L I C A T I O N S   ·   1 / 5

Residential: homes, hostels and
housing at speed

01 Light-gauge steel homes & villas

02 Multi-storey steel-framed housing

03 Student accommodation

04 Worker accommodation & site camps

05 Modular & affordable housing

Dry construction, dimensional precision and repeatable units
make steel attractive where speed and quality consistency
matter.
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PHOTO: steel-framed shopping mall or showroom with large glazing

P A R T  3  ·  A P P L I C A T I O N S   ·   2 / 5

Commercial: open spaces people
use every day

01 Showrooms & retail

02 Offices & business parks

03 Hotels & mixed use

04 Sports facilities & arenas

05 Schools & auditoriums

Column-free space, facade freedom and future re-planning are
often worth more to owners than the frame itself.
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PHOTO: large PEB factory with EOT crane runway

P A R T  3  ·  A P P L I C A T I O N S   ·   3 / 5

Industrial: the heartland of PEB

01 Factories & process plants

02 Warehouses & logistics facilities

03 Cold storage

04 Data centers

05 Crane buildings (EOT)

Long clear spans, crane loads and planned expansion are exactly
what engineered steel frames are optimized for.
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PHOTO: airport terminal roof or metro station steel canopy

P A R T  3  ·  A P P L I C A T I O N S   ·   4 / 5

Infrastructure: public-scale steel

01 Airports & terminals

02 Railway & metro stations

03 Foot-over bridges & walkways

04 Bus terminals & depots

05 Power & utility buildings

Large roofs, fast construction over live operations and complex
geometry push steel and digital fabrication to the front.
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PHOTO: modular volumetric units being lifted, or aircraft hangar

P A R T  3  ·  A P P L I C A T I O N S   ·   5 / 5

Modular & special structures

01 Aircraft hangars

02 Stadium & long-span roofs

03 Modular cabins & volumetric units

04 Mezzanines & canopies

05 Pipe racks & equipment structures

When a structure must be huge, relocatable or delivered
complete, it becomes a manufacturing problem as much as a
design one.
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P A R T  4  ·  T H E  E C O S Y S T E M

Why an ecosystem is needed

Fabrication
Design

Automation Coatings

Modular
Research

One company knows fabrication.
Another knows design. Another
knows automation or coatings or
modular. Universities know
research.

Students
need jobs &

exposure

Industry
needs skilled

people
⇄

Knowledge is fragmented.
There must be a platform
that connects it.
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Why the Indian Metal Building Forum?

IMBF

Industry

Academia

Research

Technology

ProfessionalsStudents

Manufacturers

Suppliers

Consultants

Policy stakeholders
An emerging, independent, vendor-neutral
ecosystem platform for India’s metal-
building industry.

C O R E  P U R P O S E

C O N N E C T

C O L L A B O R A T E

C R E A T E

C O N S T R U C T

IMBF  |  Metal Buildings: From Soil to Steel 16
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P A R T  5  ·  I N D I A N  M E T A L  B U I L D I N G  F O R U M

What IMBF can enable: five kinds of transfer
1

Knowledge

T R A N S F E R

2

Technology

T R A N S F E R

3

Ideas

T R A N S F E R

4

Business & industry
connections

T R A N S F E R

5

Careers & jobs

T R A N S F E R

Research problems Industry

Industry problems Researchers

Experts Students

Technology Industry

Jobs Skilled people
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P A R T  5  ·  I N D I A N  M E T A L  B U I L D I N G  F O R U M

IMBF as a bridge
Student

↕

College

↕

Researcher

↕

Expert

↕

Industry

↕

Technology provider

↕

Government / policy stakeholder

IM
B F

I M B F  I S

A facilitator of communication and collaboration — a
neutral meeting point where these groups can find each
other and work together.

I M B F  I S  N O T

A replacement for professional bodies, regulators or
statutory authorities. It works alongside them.

18IMBF  |  Metal Buildings: From Soil to Steel



P A R T  5  ·  I N D I A N  M E T A L  B U I L D I N G  F O R U M

One industry voice
When many stakeholders independently face the same technical or regulatory problem, a representative forum can help:

Many voices

1

Collect evidence

2

Consolidate
inputs

3

Facilitate
technical

discussion

4

Engage
stakeholders

5

Present
structured
proposals

6

Support
standards &

code dialogue
One voice

“Many voices can become one informed technical dialogue.”

IMBF holds no government or statutory authority. Its role is to gather evidence and support constructive dialogue with the bodies that do.
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P A R T  6  ·  T H E  L I F E C Y C L E

From soil to steel: 24 stages of a metal building
01

Site survey

02

Soil investigation

03

Foundation

04

Anchor bolts

05

Structural loading

06

Conceptual design

07

Structural analysis

08

Connection design

09

BIM

10

Tekla / detailing

11

Procurement

12

CNC cutting

13

Drilling

14

Fit-up

15

Welding

16

QA/QC

17

NDT

18

Surface prep

19

Painting

20

Logistics

21

Crane planning

22

Erection

23

Roofing / cladding

24

Final inspection

Ground Design & digital Factory Site

20
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PHOTO: wind / seismic load diagram on a portal frame

P A R T  6  ·  F R O M  S O I L  T O  S T E E L

STAGE 05

Structural loading

W H A T  H A P P E N S

Dead, live and collateral loads (services, ceilings, solar panels)
Wind and seismic loads — often governing for light steel buildings
Crane, temperature and load combinations defined by code

T O O L S ,  M E T H O D S  &  S T A N D A R D S

IS 875 (Parts 1–5) IS 1893 MBMA ASCE 7

Light buildings are wind-sensitive: uplift can matter more than
weight.

23
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PHOTO: analysis model with frame forces / deflected shape

P A R T  6  ·  F R O M  S O I L  T O  S T E E L

STAGE 06 – 07

Conceptual design & structural
analysis

W H A T  H A P P E N S

Choose the system: clear span, multi-span, portal, truss or hybrid
Bay spacing, tapered members and bracing layout optimized for weight
Analysis checks strength, stability, deflection and drift

T O O L S ,  M E T H O D S  &  S T A N D A R D S

IS 800:2007 AISC 360 STAAD.Pro ETABS

The biggest savings are decided in concept — not in the analysis
output.

IMBF  |  Metal Buildings: From Soil to Steel
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PHOTO: total-station survey or borehole / SPT rig on site

P A R T  6  ·  F R O M  S O I L  T O  S T E E L STAGE 01 – 02

Site survey & soil investigation

W H A T  H A P P E N S

Topographic survey, levels, access roads and crane paths
Boreholes, SPT and lab tests to establish bearing capacity
Groundwater, expansive soils and settlement risk identified early

T O O L S ,  M E T H O D S  &  S T A N D A R D S

Total station GNSS Drone survey SPT IS 1892

Every steel building starts with soil. The best frame cannot fix a poor
foundation.
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PHOTO: anchor-bolt template set in foundation before concreting

P A R T  6  ·  F R O M  S O I L  T O  S T E E L STAGE 03 – 04

Foundations & anchor bolts

W H A T  H A P P E N S

Isolated, combined or pile foundations sized for column reactions
Pinned vs fixed bases change both steel and foundation design
Anchor-bolt templates, levels and grouting set the geometry for everything
above

T O O L S ,  M E T H O D S  &  S T A N D A R D S

IS 456 IS 2911 Bolt templates Non-shrink grout

A few millimetres out at the base becomes a real problem at the
ridge.
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PHOTO: bolted end-plate moment connection close-up

P A R T  6  ·  F R O M  S O I L  T O  S T E E L STAGE 08

Connection design

W H A T  H A P P E N S

Bolted end-plate moment connections, splices and base plates
High-strength and HSFG bolts, welds and stiffeners
Connections must be buildable — access for spanners and welders

T O O L S ,  M E T H O D S  &  S T A N D A R D S

IS 800 AISC 360 IDEA StatiCa IS 4000

Connections are where design meets fabrication — and where many
failures begin.
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PHOTO: Tekla 3D model with connections and shop drawing

STAGE 09 – 10

BIM & Tekla detailing

W H A T  H A P P E N S

A 3D model coordinates structure, architecture and MEP
Clash detection before steel is cut, not after
Shop drawings, erection drawings, BOM and NC files come from one model

T O O L S ,  M E T H O D S  &  S T A N D A R D S

Tekla Structures Revit IFC DSTV / NC files

If it is wrong in the model, it will be wrong in the steel.

IMBF  |  Metal Buildings: From Soil to Steel 26

P A R T  6  ·  F R O M  S O I L  T O  S T E E L



PHOTO: steel plates and coils in stockyard with heat numbers

P A R T  6  ·  F R O M  S O I L  T O  S T E E L STAGE 11

Material procurement

W H A T  H A P P E N S

Plates, sections, coils for cold-formed purlins, bolts, sheeting
Mill test certificates and heat-number traceability
Nesting and planning to reduce scrap and match erection sequence

T O O L S ,  M E T H O D S  &  S T A N D A R D S

IS 2062 MTC / EN 10204 3.1 ERP Nesting software

Traceability means you can follow one plate from the mill to the
building.
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PHOTO: CNC plasma cutting table / beam drill line

P A R T  6  ·  F R O M  S O I L  T O  S T E E L

STAGE 12 – 13

CNC cutting & drilling

W H A T  H A P P E N S

CNC plasma, oxy-fuel or laser cutting of plates and web profiles
CNC beam drilling, punching and marking lines
Machine files flow directly from the detailing model

T O O L S ,  M E T H O D S  &  S T A N D A R D S

CNC plasma / laser Beam drill line DSTV files Auto-marking

This is where the civil drawing becomes mechanical code.

IMBF  |  Metal Buildings: From Soil to Steel
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PHOTO: automatic SAW on built-up I-section / robotic welding

P A R T  6  ·  F R O M  S O I L  T O  S T E E L STAGE 14 – 15

Fit-up & welding

W H A T  H A P P E N S

Fit-up to tolerance before welding — alignment, gaps, squareness
SAW for web-to-flange welds; GMAW / FCAW /SMAW for fittings
Qualified procedures and welders (WPS, PQR, WPQ)

T O O L S ,  M E T H O D S  &  S T A N D A R D S

AWS D1.1 ASME Sec. IX ISO 3834 SAW / GMAW /
FCAW/SMAW

Welding is a qualified process, not a skill guessed at the shop floor.
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PHOTO: ultrasonic testing on a flange weld

P A R T  6  ·  F R O M  S O I L  T O  S T E E L

STAGE 16 – 17

QA/QC & NDT

W H A T  H A P P E N S

Inspection & Test Plan (ITP) with hold and witness points
Dimensional checks, visual inspection, documentation
NDT: UT, MPI, PT (and RT where specified)

T O O L S ,  M E T H O D S  &  S T A N D A R D S

ITP UT / MPI / PT ISO 9712 / ASNT ISO 9001

Quality is built in the process; inspection only proves it.
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PHOTO: shot-blasting chamber / DFT gauge on painted member

P A R T  6  ·  F R O M  S O I L  T O  S T E E L STAGE 18 – 19

Surface preparation & painting

W H A T  H A P P E N S

Blast cleaning to specified grade and surface profile
Primer, intermediate and top coats — or hot-dip
galvanizing
DFT, adhesion and holiday checks recorded

T O O L S ,  M E T H O D S  &  S T A N D A R D S

ISO 8501-1 (Sa 2½) ISO 12944 DFT gauge Galvanizing

Most coating failures start with surface
preparation, not paint.
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PHOTO: marked steel members loaded on trailer / crane lift plan

P A R T  6  ·  F R O M  S O I L  T O  S T E E L STAGE 20 – 21

Logistics & crane planning

W H A T  H A P P E N S

Piece marking, bundling and dispatch in
erection sequence
Trailer loading, route survey, over-dimension
consignments
Crane selection, load charts, lift plans and
ground bearing checks

T O O L S ,  M E T H O D S  &  S T A N D A R D S

Lift plan Load charts

Rigging Dispatch lists

The right piece, on the right
truck, in the right order.
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PHOTO: rafter being lifted onto columns by crane

P A R T  6  ·  F R O M  S O I L  T O  S T E E L

STAGE 22

Erection
W H A T  H A P P E N S

Start with the braced bay; columns, rafters, then secondary
members
Bolt tightening, plumbing and alignment within tolerance
Temporary bracing, work at height, permits and exclusion zones

T O O L S ,  M E T H O D S  &  S T A N D A R D S

Erection drawings Torque wrench Total station

Permit to work

A frame is most vulnerable while it is being built.
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PHOTO: standing-seam roofing installation / completed building

P A R T  6  ·  F R O M  S O I L  T O  S T E E L STAGE 23 – 24

Roofing, cladding & final
inspection

W H A T  H A P P E N S

Purlins and girts, sheeting, insulation, flashings, gutters, skylights
Final checks: bolt tightness, alignment, water-tightness, punch list
As-built drawings, QA dossier and handover to the owner

T O O L S ,  M E T H O D S  &  S T A N D A R D S

Standing seam Self-drilling fasteners Punch list

As-built model

The building is not finished until the records are.
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P A R T  7  ·  D I G I T A L  E N G I N E E R I N G

The digital engineering chain

Concept Analysis 3D model Detailing Fabrication data CNC Quality data Erection data As-built model

O N E  C O N T I N U O U S  D A T A  T H R E A D  —  n o  r e - t y p i n g ,  n o  r e - d r a w i n g

Fewer errors

Data created once, reused everywhere
downstream

Faster change

A design change ripples through drawings
and machine files

Full traceability

Every piece linked to its material, weld and
inspection record
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P A R T  7  ·  D I G I T A L  E N G I N E E R I N G

The software behind metal buildings

Analysis & design

STAAD.Pro

ETABS

SAP2000

PEB design suites

Connections

IDEA StatiCa

Code-check modules

Spreadsheet tools

Detailing & fabrication

Tekla Structures

NC / DSTV export

Nesting software

Drafting & BIM

AutoCAD

Revit

BIM / CDE platforms

IFC exchange

Learn the principle first, then the tool. Software changes; engineering judgement does not.IMBF  |  Metal Buildings: From Soil to Steel 36



P A R T  7  ·  D I G I T A L  E N G I N E E R I N G

Digital manufacturing: the factory behind the building

PHOTO: robotic welding cell or automatic beam welding line

Automatic beam welding lines
Built-up I-sections welded by SAW in continuous runs

Robotic welding cells
Repeatable welds on fittings, cleats and connections

CNC cutting & drilling
Model-driven plates, holes and markings

Roll-forming lines
Cold-formed purlins, girts and profiled sheets

Barcode / RFID tracking
Each piece tracked from cutting to dispatch
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P A R T  7  ·  D I G I T A L  E N G I N E E R I N G

Emerging technologies reshaping the industry

AI-assisted design

Optimizing frames, automating repetitive
checks and drawings

Digital twins

A live model of the building for operation and
maintenance

Drones & laser scanning

Surveys, progress tracking and as-built
verification

IoT & structural monitoring

Sensors for strain, corrosion and performance
data

AR / VR for erection

Visualizing sequence and training crews safely

Additive manufacturing

Wire-arc (WAAM) printed nodes and complex
parts
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G L O B A L  P E R S P E C T I V E

Learning from China, Japan and Korea

PHOTO: large-scale factory prefabrication / rapid-assembly
steel tower

China
Scale: factory-made steel modules and rapid-

assembly high-rise demonstrations have shown
how far industrialization can go.

PHOTO: factory-built steel-frame housing / seismic steel
building

Japan
Precision: factory-built steel-frame housing,

strong seismic engineering and early
construction robotics.

PHOTO: modular apartment units being installed

South Korea
Push: public and private investment in modular
housing and “smart construction” technologies.

The lesson for India: industrialization is a choice — of skills, standards and systems.
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Prefabrication & Assembly

Standardized floor plates are prefabricated with
pipes, wiring and flooring.
Structural steel columns are manufactured to carry
the building loads.
Components are transported to site and assembled
with bolts and pre-installed connections.
About 90% of the building is prefabricated in the
factory, enabling rigorous quality control.
The technology can also be applied to hospitals and
other building types.

Source: BROAD Sustainable Building case study, World Economic Forum / Future of Construction



Impact: Time, Cost, Environment & Quality

Time: A 57-storey building was completed in 19 days; traditional high-rise floor
cycles can take 20-30 days per storey MINIMUM.
Cost: The case study reports potential reductions of 20–40% versus traditional
in-situ construction.
Environment: Construction waste is reported at less than 1%, versus 5–10% for
conventional buildings.
Energy: BSB buildings are reported at five times the energy efficiency of
conventional Chinese buildings.
Quality: Lightweight steel construction and standardized manufacturing
support quality and safety.

Source: BROAD Sustainable Building case study, World Economic Forum / Future of Construction



T H E  I N D I A N  O P P O R T U N I T Y

Why the moment is now in India

PHOTO: Indian project

Warehousing &
logistics parks

PHOTO: Indian project

Manufacturing
expansion

PHOTO: Indian project

Metro & railway
stations

PHOTO: Indian project

Airports & terminals

PHOTO: Indian project

Data centers

PHOTO: Indian project

Housing & worker
accommodation

W H A T  I N D I A  N E E D S

Skilled designers, detailers and fabricators

Certified welders and NDT inspectors

Engineers who understand factory + site

Research on Indian conditions: climate,
corrosion, seismic

A connected, collaborative industry voice
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R E S P O N S I B L E  E N G I N E E R I N G

Sustainability & circularity: the honest picture

Strengths

Steel is highly recyclable without loss of properties
Bolted buildings can be designed for disassembly
and reuse
Factory production reduces site waste, dust and
water use
Lighter structures can reduce foundation material

Challenges

Primary steelmaking is energy- and carbon-
intensive
Coatings and corrosion protection need lifetime
planning
Thermal performance depends on envelope and
insulation design
Benefits must be measured, not assumed (LCA)

Research frontier: low-carbon steel, design for reuse, embodied-carbon benchmarks for Indian buildings.
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R E S P O N S I B L E  E N G I N E E R I N G

Safety is engineered, not hoped for

PHOTO: erection crew with harnesses, lifelines and boom lift

Working at height
Harnesses, lifelines, safety nets, MEWPs

Lifting operations
Lift plans, competent riggers, exclusion zones

Hot work
Fire watch, fume control, permits

Structural stability
Temporary bracing during erection

Culture
Permit-to-work, toolbox talks, stop-work authority
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T H E  R U L E B O O K

Codes & standards every metal-building engineer meets

Indian standards (BIS)

IS 800:2007 General construction in steel

IS 875 (Parts 1–5) Design loads incl. wind

IS 1893 Earthquake-resistant design

IS 801 / IS 811 Cold-formed steel

IS 2062 Hot-rolled structural steel

IS 456 Concrete (foundations)

International references

AISC 360 Structural steel buildings (USA)

MBMA Manual Metal building systems

AWS D1.1 Structural welding code

ASME Section IX Welding qualifications

ISO 12944 Corrosion protection by paint

ISO 3834 / ISO 9712 Welding quality / NDT personnel
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P A R T  8

From knowledge to
career
Every stage you have just seen is a profession. Where do
you fit?
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P A R T  8  ·  C A R E E R S

Career map: one industry, many paths

Civil & structural

Structural design engineer

PEB design engineer

Geotechnical & foundation engineer

Detailing / BIM engineer

Site & erection engineer

Project / planning engineer

QA/QC & inspection engineer

Mechanical & manufacturing

Fabrication / production engineer

Welding engineer

NDT specialist

CNC & automation engineer

Coatings & corrosion engineer

Crane & lifting engineer

Plant / maintenance engineer

Both → Project
manager, EPC lead,

entrepreneur

Shared

IMBF  |  Metal Buildings: From Soil to Steel 45



P A R T  8  ·  C A R E E R S

New-age roles that barely existed a decade ago

BIM coordinator Computational designer Robotics & automation
engineer Digital twin specialist

Construction data analyst Sustainability / LCA
consultant

Drone & reality-capture
specialist Modular product engineer
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P A R T  8  ·  C A R E E R S

What to start learning now

Fundamentals

Steel behaviour, stability, IS 800, load
codes, connection basics

Software

One analysis tool + one 3D detailing /
BIM tool — learned deeply

Shop floor & site

Plant visits, welding & NDT basics,
erection exposure, internships

Professional skills

Communication, safety mindset,
documentation, teamwork

Y O U R  9 0 - D A Y  P L A N

Days 1–30

Read IS 800 basics; model one portal frame

Days 31–60

Visit a fabrication plant or site; learn to read a
shop drawing

Days 61–90

Build a small project in a detailing / BIM tool;
share it
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F O R  F A C U L T Y ,  R E S E A R C H E R S  &  P H D  S C H O L A R S

Research frontiers with real industry demand

01

Tapered-member & frame
stability

02

Cold-formed steel behaviour
& connections

03

Wind uplift & roof-sheeting
performance

04

Corrosion & coatings in
Indian climates

05

Fire performance of light
steel structures

06

Robotic welding & weld-
quality AI

07

Design automation &
optimization

08

Embodied carbon & design
for reuse

Best research questions come from the shop floor and the site — IMBF aims to bring them to the lab.
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How students can engage with IMBF

Plant & site visits Internships & projects Student chapters

Guest lectures &
webinars Design competitions Mentorship

Proposed engagement avenues — programmes will be announced as IMBF grows with its members and partner institutions.IMBF  |  Metal Buildings: From Soil to Steel 49
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How colleges & researchers can collaborate

1

Connect

MoUs and a named
faculty coordinator

2

Share

Industry problem
statements for projects

& theses

3

Build

Joint research, testing
and pilot studies

4

Develop

Faculty development &
curriculum input

5

Place

Internships and career
pathways

Start small: one visit, one problem statement, one joint project. Trust is built one collaboration at a time.
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Questions & discussion
Thank you

Srinivasan Balaji
Founder, Indian Metal Building Forum (IMBF)
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	INDIAN METAL BUILDING FORUM  (IMBF)
	METAL BUILDINGS
	Why they matter, how they are built, the technology behind them & the future of engineering
	From Soil to Steel
	From Design to Digital Manufacturing
	From Fabrication to Erection
	From Knowledge to Career
	Building India’s Steel Future
	THE OPENING QUESTION



	Why are buildings changing?
	VS
	DESIGNED
	like a product
	Traditional site construction
	Industrialized metal building construction
	Can a building increasingly be…


	MANUFACTURED
	like a machine

	TRANSPORTED
	like a product

	ASSEMBLED
	like a system
	PART 2 · WHY METAL BUILDINGS?



	RCC vs metal building: two ways of thinking
	RCC
	Concrete + reinforcement
	Formwork → pour → cure
	Heavy, wet, longer
	Material
	Construction
	Site work
	Rolled, built-up & cold-formed steel
	Bolt-up assembly
	Lighter, dry, focused
	Difficult; often demolition

	Expansion
	Can be planned into the design
	Mostly demolished

	Reuse
	Recyclable; members can be reused

	METAL BUILDING
	Members cast to suit site
	Design
	Optimized, tapered members
	Mostly on site

	Manufacturing
	Mostly in the factory
	Depends on site conditions

	Quality control
	Factory QA/QC, traceable
	Curing governs sequence

	Speed
	Fabrication runs parallel to foundations
	Heavier → larger foundations

	Weight
	Lighter → often smaller foundations
	Cracks, rebar corrosion

	Maintenance
	Coatings & corrosion protection
	Indicative comparison — real performance depends on project-specific design, loads and economics.
	PART 2 · WHY METAL BUILDINGS?



	What is a metal building?
	Structural steel buildings
	PEB
	Hybrid steel systems

	METAL BUILDINGS
	Prefabricated steel systems
	Cold-formed steel
	Modular steel buildings
	Light-gauge steel

	A broad family of building systems whose primary structure is steel — designed, manufactured and assembled as an engineered system.
	Key clarification

	PEB (Pre-Engineered Building) is one important category within the wider metal-building ecosystem — not the whole of it.
	PART 2 · WHY METAL BUILDINGS?
	PART 2 · WHY METAL BUILDINGS?


	Why metal? The potential advantages
	Industrialized production
	Long clear spans
	Reduced site operations
	Factory-controlled quality
	Layout flexibility
	Recycling & reuse potential
	Rapid assembly potential
	Expansion & modification
	Digital-manufacturing ready
	Advantages of metal buildings
	PART 3 · APPLICATIONS


	Five major metal-building domains
	1. Residential
	2. Commercial
	3. Industrial
	4. Infrastructure
	5. Modular / Special
	PHOTO: light-gauge steel house frame / student accommodation block
	PART 3 · APPLICATIONS  ·  1/5


	Residential: homes, hostels and housing at speed
	Light-gauge steel homes & villas
	Multi-storey steel-framed housing
	Student accommodation
	Worker accommodation & site camps
	Modular & affordable housing
	Dry construction, dimensional precision and repeatable units make steel attractive where speed and quality consistency matter.
	PART 3 · APPLICATIONS  ·  2/5


	Commercial: open spaces people use every day
	Showrooms & retail
	Offices & business parks
	Hotels & mixed use
	Sports facilities & arenas
	Schools & auditoriums
	Column-free space, facade freedom and future re-planning are often worth more to owners than the frame itself.
	PHOTO: steel-framed shopping mall or showroom with large glazing
	PHOTO: large PEB factory with EOT crane runway
	PART 3 · APPLICATIONS  ·  3/5


	Industrial: the heartland of PEB
	Factories & process plants
	Warehouses & logistics facilities
	Cold storage
	Data centers
	Crane buildings (EOT)
	Long clear spans, crane loads and planned expansion are exactly what engineered steel frames are optimized for.
	PART 3 · APPLICATIONS  ·  4/5


	Infrastructure: public-scale steel
	Airports & terminals
	Railway & metro stations
	Foot-over bridges & walkways
	Bus terminals & depots
	Power & utility buildings
	Large roofs, fast construction over live operations and complex geometry push steel and digital fabrication to the front.
	PHOTO: airport terminal roof or metro station steel canopy
	PART 3 · APPLICATIONS  ·  5/5


	Modular & special structures
	PHOTO: modular volumetric units being lifted, or aircraft hangar
	Aircraft hangars
	Stadium & long-span roofs
	Modular cabins & volumetric units
	Mezzanines & canopies
	Pipe racks & equipment structures
	When a structure must be huge, relocatable or delivered complete, it becomes a manufacturing problem as much as a design one.
	PART 4 · THE ECOSYSTEM


	Why an ecosystem is needed
	Fabrication
	Design
	Coatings
	Research
	One company knows fabrication. Another knows design. Another knows automation or coatings or modular. Universities know research.
	Automation
	Modular

	Industry
	needs skilled people

	Students
	need jobs & exposure

	Knowledge is fragmented.
	There must be a platform that connects it.
	Why the Indian Metal Building Forum?
	An emerging, independent, vendor-neutral ecosystem platform for India’s metal-building industry.
	Policy stakeholders
	Industry
	Consultants
	Academia
	Suppliers
	Manufacturers
	Students



	IMBF
	CORE PURPOSE
	CONNECT
	Research

	COLLABORATE
	Technology

	CREATE
	Professionals

	CONSTRUCT
	PART 5 · INDIAN METAL BUILDING FORUM
	PART 5 · INDIAN METAL BUILDING FORUM


	What IMBF can enable: five kinds of transfer
	Knowledge
	TRANSFER

	Technology
	TRANSFER

	Ideas
	TRANSFER

	Business & industry connections
	TRANSFER

	Careers & jobs
	TRANSFER
	Research problems
	Industry
	Industry problems
	Researchers
	Experts
	Students
	Technology
	Industry
	Jobs
	Skilled people
	PART 5 · INDIAN METAL BUILDING FORUM



	IMBF as a bridge
	Student
	IMBF IS
	A facilitator of communication and collaboration — a neutral meeting point where these groups can find each other and work together.

	College
	Researcher
	Expert
	IMBF IS NOT
	A replacement for professional bodies, regulators or statutory authorities. It works alongside them.

	Industry
	Technology provider
	Government / policy stakeholder
	IMBF
	PART 5 · INDIAN METAL BUILDING FORUM



	One industry voice
	When many stakeholders independently face the same technical or regulatory problem, a representative forum can help:
	Support standards & code dialogue
	Collect evidence
	Consolidate inputs
	Facilitate technical discussion
	Engage stakeholders
	Present structured proposals

	“Many voices can become one informed technical dialogue.”
	IMBF holds no government or statutory authority. Its role is to gather evidence and support constructive dialogue with the bodies that do.
	PART 6 · THE LIFECYCLE


	From soil to steel: 24 stages of a metal building
	Site survey
	Structural analysis
	Soil investigation
	Connection design
	Fit-up
	Foundation
	BIM
	Welding
	Anchor bolts
	Tekla / detailing

	QA/QC
	Structural loading
	Conceptual design
	Procurement
	CNC cutting

	NDT
	Surface prep
	Logistics
	Crane planning
	Erection
	Roofing / cladding
	Final inspection
	Design & digital
	Factory
	Site

	Drilling
	Painting
	Ground
	PART 6 · FROM SOIL TO STEEL
	STAGE 05



	Structural loading
	ASCE 7
	WHAT HAPPENS
	Dead, live and collateral loads (services, ceilings, solar panels)
	Wind and seismic loads — often governing for light steel buildings
	Crane, temperature and load combinations defined by code
	TOOLS, METHODS & STANDARDS
	IS 875 (Parts 1–5)

	IS 1893
	MBMA

	Light buildings are wind-sensitive: uplift can matter more than weight.
	PHOTO: wind / seismic load diagram on a portal frame
	PART 6 · FROM SOIL TO STEEL
	STAGE 06 – 07


	Conceptual design & structural analysis
	WHAT HAPPENS
	Choose the system: clear span, multi-span, portal, truss or hybrid
	Bay spacing, tapered members and bracing layout optimized for weight
	Analysis checks strength, stability, deflection and drift
	TOOLS, METHODS & STANDARDS
	ETABS
	PHOTO: analysis model with frame forces / deflected shape

	IS 800:2007
	AISC 360
	STAAD.Pro


	The biggest savings are decided in concept — not in the analysis output.
	PART 6 · FROM SOIL TO STEEL
	STAGE 01 – 02


	Site survey & soil investigation
	SPT
	WHAT HAPPENS
	Topographic survey, levels, access roads and crane paths
	Boreholes, SPT and lab tests to establish bearing capacity
	Groundwater, expansive soils and settlement risk identified early
	TOOLS, METHODS & STANDARDS
	Total station

	GNSS
	Drone survey

	IS 1892

	Every steel building starts with soil. The best frame cannot fix a poor foundation.
	PHOTO: total-station survey or borehole / SPT rig on site
	PART 6 · FROM SOIL TO STEEL
	STAGE 03 – 04


	Foundations & anchor bolts
	WHAT HAPPENS
	Isolated, combined or pile foundations sized for column reactions
	Pinned vs fixed bases change both steel and foundation design
	Anchor-bolt templates, levels and grouting set the geometry for everything above
	TOOLS, METHODS & STANDARDS
	Non-shrink grout


	A few millimetres out at the base becomes a real problem at the ridge.
	IS 456
	IS 2911
	Bolt templates
	PHOTO: anchor-bolt template set in foundation before concreting


	STAGE 08
	PART 6 · FROM SOIL TO STEEL
	PHOTO: bolted end-plate moment connection close-up



	Connection design
	IS 4000
	WHAT HAPPENS
	Bolted end-plate moment connections, splices and base plates
	High-strength and HSFG bolts, welds and stiffeners
	Connections must be buildable — access for spanners and welders
	TOOLS, METHODS & STANDARDS
	IS 800
	AISC 360
	IDEA StatiCa


	Connections are where design meets fabrication — and where many failures begin.
	PART 6 · FROM SOIL TO STEEL
	STAGE 09 – 10


	BIM & Tekla detailing
	WHAT HAPPENS
	A 3D model coordinates structure, architecture and MEP
	Clash detection before steel is cut, not after
	Shop drawings, erection drawings, BOM and NC files come from one model
	TOOLS, METHODS & STANDARDS
	IFC
	DSTV / NC files
	PHOTO: Tekla 3D model with connections and shop drawing

	Tekla Structures
	Revit


	If it is wrong in the model, it will be wrong in the steel.
	STAGE 11
	PART 6 · FROM SOIL TO STEEL
	PHOTO: steel plates and coils in stockyard with heat numbers



	Material procurement
	Nesting software
	WHAT HAPPENS
	Plates, sections, coils for cold-formed purlins, bolts, sheeting
	Mill test certificates and heat-number traceability
	Nesting and planning to reduce scrap and match erection sequence
	TOOLS, METHODS & STANDARDS
	IS 2062
	MTC / EN 10204 3.1
	ERP

	Traceability means you can follow one plate from the mill to the building.
	PART 6 · FROM SOIL TO STEEL
	STAGE 12 – 13


	CNC cutting & drilling
	WHAT HAPPENS
	CNC plasma, oxy-fuel or laser cutting of plates and web profiles
	CNC beam drilling, punching and marking lines
	Machine files flow directly from the detailing model
	TOOLS, METHODS & STANDARDS
	DSTV files
	Auto-marking
	PHOTO: CNC plasma cutting table / beam drill line

	CNC plasma / laser
	Beam drill line


	This is where the civil drawing becomes mechanical code.
	STAGE 14 – 15
	PHOTO: automatic SAW on built-up I-section / robotic welding

	PART 6 · FROM SOIL TO STEEL


	Fit-up & welding
	SAW / GMAW / FCAW/SMAW
	WHAT HAPPENS
	Fit-up to tolerance before welding — alignment, gaps, squareness
	SAW for web-to-flange welds; GMAW / FCAW /SMAW for fittings
	Qualified procedures and welders (WPS, PQR, WPQ)
	TOOLS, METHODS & STANDARDS
	AWS D1.1
	ASME Sec. IX

	ISO 3834

	Welding is a qualified process, not a skill guessed at the shop floor.
	PART 6 · FROM SOIL TO STEEL
	STAGE 16 – 17


	QA/QC & NDT
	WHAT HAPPENS
	Inspection & Test Plan (ITP) with hold and witness points
	Dimensional checks, visual inspection, documentation
	NDT: UT, MPI, PT (and RT where specified)
	TOOLS, METHODS & STANDARDS
	ISO 9712 / ASNT
	ISO 9001

	Quality is built in the process; inspection only proves it.
	PHOTO: ultrasonic testing on a flange weld
	ITP
	UT / MPI / PT
	STAGE 18 – 19
	PART 6 · FROM SOIL TO STEEL
	PHOTO: shot-blasting chamber / DFT gauge on painted member



	Surface preparation & painting
	Blast cleaning to specified grade and surface profile
	Primer, intermediate and top coats — or hot-dip galvanizing
	DFT, adhesion and holiday checks recorded
	WHAT HAPPENS
	TOOLS, METHODS & STANDARDS
	ISO 8501-1 (Sa 2½)
	DFT gauge
	Galvanizing

	ISO 12944

	Most coating failures start with surface preparation, not paint.
	STAGE 20 – 21
	PART 6 · FROM SOIL TO STEEL


	Logistics & crane planning
	PHOTO: marked steel members loaded on trailer / crane lift plan
	WHAT HAPPENS
	Piece marking, bundling and dispatch in erection sequence
	Trailer loading, route survey, over-dimension consignments
	Crane selection, load charts, lift plans and ground bearing checks
	Rigging
	Lift plan
	Load charts
	Dispatch lists

	The right piece, on the right truck, in the right order.
	TOOLS, METHODS & STANDARDS
	PART 6 · FROM SOIL TO STEEL
	PHOTO: rafter being lifted onto columns by crane

	STAGE 22


	Erection
	Total station
	WHAT HAPPENS
	Start with the braced bay; columns, rafters, then secondary members
	Bolt tightening, plumbing and alignment within tolerance
	Temporary bracing, work at height, permits and exclusion zones
	TOOLS, METHODS & STANDARDS
	Erection drawings
	Torque wrench
	Permit to work


	A frame is most vulnerable while it is being built.
	PART 6 · FROM SOIL TO STEEL
	STAGE 23 – 24


	Roofing, cladding & final inspection
	WHAT HAPPENS
	Purlins and girts, sheeting, insulation, flashings, gutters, skylights
	Final checks: bolt tightness, alignment, water-tightness, punch list
	As-built drawings, QA dossier and handover to the owner
	Standing seam
	As-built model
	TOOLS, METHODS & STANDARDS
	Self-drilling fasteners
	Punch list


	The building is not finished until the records are.
	PHOTO: standing-seam roofing installation / completed building


	The digital engineering chain
	Erection data
	Concept
	Analysis
	3D model
	Detailing
	Fabrication data
	CNC
	Quality data
	As-built model

	ONE CONTINUOUS DATA THREAD — no re-typing, no re-drawing
	Fewer errors
	Data created once, reused everywhere downstream

	Faster change
	A design change ripples through drawings and machine files

	Full traceability
	Every piece linked to its material, weld and inspection record
	PART 7 · DIGITAL ENGINEERING



	The software behind metal buildings
	Analysis & design
	STAAD.Pro
	ETABS
	SAP2000
	PEB design suites


	Connections
	IDEA StatiCa
	Code-check modules
	Spreadsheet tools

	Detailing & fabrication
	Tekla Structures
	NC / DSTV export
	Nesting software

	Drafting & BIM
	AutoCAD
	Revit
	BIM / CDE platforms
	IFC exchange
	Learn the principle first, then the tool. Software changes; engineering judgement does not.
	PART 7 · DIGITAL ENGINEERING



	Digital manufacturing: the factory behind the building
	PHOTO: robotic welding cell or automatic beam welding line
	Automatic beam welding lines
	Built-up I-sections welded by SAW in continuous runs

	Robotic welding cells
	Repeatable welds on fittings, cleats and connections

	CNC cutting & drilling
	Model-driven plates, holes and markings

	Roll-forming lines
	Cold-formed purlins, girts and profiled sheets

	Barcode / RFID tracking
	Each piece tracked from cutting to dispatch
	PART 7 · DIGITAL ENGINEERING



	Emerging technologies reshaping the industry
	AI-assisted design
	Optimizing frames, automating repetitive checks and drawings

	IoT & structural monitoring
	Sensors for strain, corrosion and performance data

	Digital twins
	A live model of the building for operation and maintenance

	AR / VR for erection
	Visualizing sequence and training crews safely

	Drones & laser scanning
	Surveys, progress tracking and as-built verification

	Additive manufacturing
	Wire-arc (WAAM) printed nodes and complex parts
	GLOBAL PERSPECTIVE



	Learning from China, Japan and Korea
	PHOTO: modular apartment units being installed
	PHOTO: factory-built steel-frame housing / seismic steel building
	PHOTO: large-scale factory prefabrication / rapid-assembly steel tower
	Japan
	South Korea
	China
	Precision: factory-built steel-frame housing, strong seismic engineering and early construction robotics.
	Scale: factory-made steel modules and rapid-assembly high-rise demonstrations have shown how far industrialization can go.
	Push: public and private investment in modular housing and “smart construction” technologies.
	The lesson for India: industrialization is a choice — of skills, standards and systems.


	Prefabrication & Assembly
	Standardized floor plates are prefabricated with pipes, wiring and flooring.
	Structural steel columns are manufactured to carry the building loads.
	Components are transported to site and assembled with bolts and pre-installed connections.
	About 90% of the building is prefabricated in the factory, enabling rigorous quality control.
	The technology can also be applied to hospitals and other building types.

	Impact: Time, Cost, Environment & Quality
	Time: A 57-storey building was completed in 19 days; traditional high-rise floor cycles can take 20-30 days per storey MINIMUM.
	Cost: The case study reports potential reductions of 20–40% versus traditional in-situ construction.
	Environment: Construction waste is reported at less than 1%, versus 5–10% for conventional buildings.
	Energy: BSB buildings are reported at five times the energy efficiency of conventional Chinese buildings.
	Quality: Lightweight steel construction and standardized manufacturing support quality and safety.
	THE INDIAN OPPORTUNITY


	Why the moment is now in India
	PHOTO: Indian project
	PHOTO: Indian project
	Manufacturing expansion
	PHOTO: Indian project

	Data centers
	PHOTO: Indian project

	Metro & railway stations
	PHOTO: Indian project

	Housing & worker accommodation
	WHAT INDIA NEEDS
	Skilled designers, detailers and fabricators
	Certified welders and NDT inspectors
	Engineers who understand factory + site
	Research on Indian conditions: climate, corrosion, seismic
	A connected, collaborative industry voice
	Warehousing & logistics parks
	PHOTO: Indian project

	Airports & terminals
	RESPONSIBLE ENGINEERING



	Sustainability & circularity: the honest picture
	Strengths
	Steel is highly recyclable without loss of properties
	Bolted buildings can be designed for disassembly and reuse
	Factory production reduces site waste, dust and water use
	Lighter structures can reduce foundation material

	Challenges
	Primary steelmaking is energy- and carbon-intensive
	Coatings and corrosion protection need lifetime planning
	Thermal performance depends on envelope and insulation design
	Benefits must be measured, not assumed (LCA)
	Research frontier: low-carbon steel, design for reuse, embodied-carbon benchmarks for Indian buildings.
	RESPONSIBLE ENGINEERING



	Safety is engineered, not hoped for
	PHOTO: erection crew with harnesses, lifelines and boom lift
	Working at height
	Harnesses, lifelines, safety nets, MEWPs

	Lifting operations
	Lift plans, competent riggers, exclusion zones

	Hot work
	Fire watch, fume control, permits

	Structural stability
	Temporary bracing during erection

	Culture
	Permit-to-work, toolbox talks, stop-work authority
	THE RULEBOOK



	Codes & standards every metal-building engineer meets
	Indian standards (BIS)
	IS 800:2007
	General construction in steel
	IS 875 (Parts 1–5)

	Design loads incl. wind
	IS 1893

	Earthquake-resistant design
	IS 801 / IS 811

	Cold-formed steel
	IS 2062

	Hot-rolled structural steel
	IS 456

	Concrete (foundations)

	International references
	AISC 360
	Structural steel buildings (USA)
	MBMA Manual

	Metal building systems
	AWS D1.1

	Structural welding code
	ASME Section IX

	Welding qualifications
	ISO 12944

	Corrosion protection by paint
	ISO 3834 / ISO 9712

	Welding quality / NDT personnel
	PART 8


	From knowledge to career
	Every stage you have just seen is a profession. Where do you fit?
	PART 8 · CAREERS


	Career map: one industry, many paths
	Civil & structural
	Structural design engineer
	PEB design engineer
	Geotechnical & foundation engineer
	Detailing / BIM engineer
	Site & erection engineer
	Project / planning engineer
	QA/QC & inspection engineer
	Shared
	Both → Project manager, EPC lead, entrepreneur


	Fabrication / production engineer
	Welding engineer
	NDT specialist
	CNC & automation engineer
	Coatings & corrosion engineer
	Crane & lifting engineer
	Plant / maintenance engineer

	Mechanical & manufacturing
	PART 8 · CAREERS


	New-age roles that barely existed a decade ago
	BIM coordinator
	Computational designer
	Sustainability / LCA consultant
	Robotics & automation engineer
	Digital twin specialist
	Drone & reality-capture specialist
	Modular product engineer
	Construction data analyst
	PART 8 · CAREERS


	What to start learning now
	Fundamentals
	Steel behaviour, stability, IS 800, load codes, connection basics

	Software
	One analysis tool + one 3D detailing / BIM tool — learned deeply

	Professional skills
	Communication, safety mindset, documentation, teamwork
	YOUR 90-DAY PLAN


	Days 1–30
	Read IS 800 basics; model one portal frame

	Days 31–60
	Visit a fabrication plant or site; learn to read a shop drawing

	Days 61–90
	Build a small project in a detailing / BIM tool; share it

	Shop floor & site
	Plant visits, welding & NDT basics, erection exposure, internships
	FOR FACULTY, RESEARCHERS & PHD SCHOLARS


	Research frontiers with real industry demand
	Tapered-member & frame stability
	Cold-formed steel behaviour & connections
	Robotic welding & weld-quality AI
	Wind uplift & roof-sheeting performance
	Corrosion & coatings in Indian climates
	Design automation & optimization
	Embodied carbon & design for reuse
	Best research questions come from the shop floor and the site — IMBF aims to bring them to the lab.
	Fire performance of light steel structures
	PART 9 · GET INVOLVED


	How students can engage with IMBF
	Plant & site visits
	Guest lectures & webinars
	Internships & projects
	Design competitions
	Student chapters
	Mentorship
	Proposed engagement avenues — programmes will be announced as IMBF grows with its members and partner institutions.
	PART 9 · GET INVOLVED


	How colleges & researchers can collaborate
	Share
	Build
	Develop
	Place
	Industry problem statements for projects & theses
	Joint research, testing and pilot studies
	Faculty development & curriculum input
	Internships and career pathways

	Connect
	MoUs and a named faculty coordinator

	Start small: one visit, one problem statement, one joint project. Trust is built one collaboration at a time.

	Questions & discussion
	Thank you
	Srinivasan Balaji
	Founder, Indian Metal Building Forum (IMBF)




