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 INDIAN h,f.'gTFﬁ'; ,\B,‘U'LD'NG

CONNECT » COLLABORATE * CREATE * CONSTRUCT e CERTIFY

From Knowledge to Career

For Civil & Mechanical Engineering students, faculty, researchers and future technologists
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Industrialized metal building construction
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Traditional site construction

DESIGNED

like a product

Can a building increasingly be...

Why are bu

IMBF | Metal Buildings: From Soil to Steel



Same Foundation.
Different Possibilities.
Choose what fits your project.

RCC (Reinforced Cement Concrete)

Conventional. Proven. Widely Used.

Required (same for both)
Structural design for RCC (beams, columns, slabs)
Skilled and unskilled labour (more)

Higher (mixing, pumping, curing, etc.) Power Consum p‘tmn

On-site construction (multiple stages) Time Schedule
Cement, sand, aggregate, steel rebar
Mostly on-site (formwork, casting, curing)
Formwork — pour —+ cure (sequential)
Depends on site conditions
Heavy, wet, longer on site
Slower (sequential activities)
Difficult; often demolition
Heavier — larger foundations

Mostly demolished Reuse [/ Recyclability

Cracks, rebar corrasion (needs maintenance)
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Metal IUIII::IIng (Pre- Englneered Building)

Modern. Optimized. Future-Ready.
Required (same for both)
Optimized, tapered members; lighter design
Skilled labour (less)

Lower (mainly for fabrication and erection)
Faster (fabrication in parallel, quick erection)
Rolled, built-up & cold-formed steel
Mostly in factory (controlled environment)
Bolt-up assembly (dry construction)
Factory QA/QC, traceable
Lighter, dry, focused
Faster (parallel fabrication and site work)
Easier (can be planned into the design)
Lighter — often smaller foundations

Recyclable; members can be reused

Coatings & corrosion protection (lower maintenance)
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What is a metal buildina?

= tronger
= 51?“% Stron s
A b I 1 1 I L-_iﬁf A Bnghter
road family of building systems BT o Tomorrow
. . FORUM e
whose primary structure is steel — R P—— —_—

designed, manufactured and assembled
as an engineered system.

High strength for multi-storey and industrial buildings
|

Combination of steel with other materials i Pre-engineered buildings for faster,
for optimized performance cost-effective construction

METAL
BUILDINGS

VERSATILE « DURABLE » SUSTAINABLE

PEB (Pre-Engineered Building) is one
Important Category Wlthln the Wlder Precision-formed sections for light and
metal-building ecosystem — not the - medium structures
whole of it. TN T

. |deal for residential, commercial and non-structural uses . =
I a AL e A AL

a INNOVATIVE SOLUTIONS ’ SUSTAINABLE CONSTRUCTION :a: STRONGER COMMUNITIES
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@ .
What is Clear Span? =

Clear span is the unobstructed distance between Why RCC Struggles Beyond 12 m?
two supports {Eﬂlumns or 'HEI“'S? |l'IE|dE_EI huildlﬂg* Reinforced Cement Concrete (RCC) works well for smaller spans,
It is the usable open space without any intermediate columns. but beyond about 12 meters, it becomes challenging because:

o Large Beam Depth Required
To span longer distances, RCC beams need 1o be
wery deep (tall), This reduces headroom and is
not practical for many Bulldings.

) High Seif-weight

RCC is heavy. As the span increases, the beam's
own weight increases a lot, which requanes aven
larger bgams and columns.

Clear Span

(Distance between inner faces

of supports)
- P , e Cracking and Deflection
| Lonoer ROC beams are more prons to cracking
and excedsivg deflection, allecting seraceability
and appearance.

Typical Clear Spans
RCC Building Pre-Engineered Steel Building (PEB) ) More Steel and Cost

Lomger spans need rmuch mone reinforcement
gteal, Increasing cost and making construction
complax,

Steel gquantity and cost
nCrease signilicant hy

9 Construction Difficulty
ahutterma (Tormworkl subpart. and cunira for
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INDIAN METAL BUILDING
FORUM ——

CONMECT « COLLABORATE - CREATE « CONSTRUCT « CERTIFY

PRE-ENGINEERED -
STEEL BUILDINGS \ .. ’.'ll

SMARTER SOLUTIONS
FOR A STRONGER TOMORROW

i‘: \ FASTER | STRONGER | GREEMER | MORE FLEXIBLE

.

Industrialized

pruductlnn Long clear spans

|
- Al fl | e Seme Sem= e o A
‘ ‘ - 5 S = i e & —a
Precision manufacturing in a controlled environment Consistent quality with stringent inspections Pre- fabrlcated components enable Column-free large spaces for maximum
ensures better quality and faster delivery. at every stage. quick and efficient erection. usable area.

@ e Layout flexibility ; ' Expansion & modification @ Reduced site operations £ Recycling & reuse potential Digital-manufacturing ready

T IMBF | Metal Buildings: From Soil to Steel Advantages of metal buildings



PART 3 - APPLICATIONS

Five major metal-building domains

1. Residential 2. Commercial 3. Industrial 4. Infrastructure 5. Modular / Special

T IMBF | Metal Buildings: From Soil to Steel 8



Residential: homes, hostels a
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.

IMBF | Metal Buildings: From Soil to Steel



Commercial: open spaces people
use every day
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Showrooms & retail

Offices & business parks
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Hotels & mixed use
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Sports facilities & arenas

wommw | |\

Schools & auditoriums

[T

Column-free space, facade freedom and future re-planning are

often worth more to owners than the frame itself.

IMBF | Metal Buildings: From Soil to Steel 10
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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.

11



Infrastructure: public-scale steel

Airports & terminals

Railway & metro stations
Foot-over bridges & walkways
Bus terminals & depots

Power & utility buildings
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Large roofs, fast construction over live operations and complex

geometry push steel and digital fabrication to the front.
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Modular & special structures

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.

IMBF | Metal Buildings: From Soil to Steel 13



Why an ecosystem is needed
.k Fabric;tiohn‘ #QE; - ;

~1 -

Designn

One company knows fabrication.
= Another knows design. Another
e (. knows automation or coatings or

SEH iI—l ‘-’

LE Rl o . - modular. Universities know

- i Il ﬁ | research.

Students Industry
need jobs & needs skilled
exposure people

NNOVATION
:-'OR A STRONGER
TOMORROW

MATERIALS

(%) PROCESSES
(® PERFORMANCE

IMBF | Metal Buildings: From Soil to Steel 15



Why the Indian Metal Building Forum?

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

="
L[N

INDIAN METAL == = '
BUILDING FORUM =t ._ .*
People | Knowledge | Collaboration J | | v i

A Stronger Tomorrow

Students
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PART 5

e

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

CORE PURPOSE

&  CONNECT

g:'l"}g People. Ideas. Opportunities.
@ COLLABORATE
| Across the value chain.

[I CONSTRUCT
Al

A stronger, sustainable tomorrow.

(Al

INDIAN METAL
BUILDING FORUM

BUILDING A STRONGER INDIA
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What IMBF can enable:

STANDARDS
' CASE STUDIES
" BEST PRACTICES

Knowledge

TRANSFER

From experience to everyone
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Technology

TRANSFER

From innovation to application

Research problems

Industry problems
Experts
Technology

Jobs

Ideas
TRANSFER

From concept to real solutions

of transfer

Business & industry

connections
TRANSFER
From opportunities to growth

Industry

Researchers
Students
Industry

Skilled people

Careers & jobs
TRANSFER

From talent to meaningful careers




IMBF as a P PEOPLE | COLLABORATION | INNOVATION | GROWTH

Connecting People. Knowledge. Industry. A Stronger Tomorrow.

IMBF IS

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

W::" College ; § togethe‘r.

Researcher

IMBF IS NOT

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

A
BUILDING
STRO_NG'ER CONNECTIONS
METAL FOR A BRIGHTER
BUILDING TOMORROW
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0 i d t 7
ne In us ry COLLABORATE | REPRESENT | ENABLE | GROW

When many stakeholders independently face the same technical or regulatory problem,

= A STRONGER INDUSTRY TOGETHER
a representative forum can help:

r
=
Researchers Students

Q XA o 20l

l@\

Support
standards &
code dialogue
Work with relevant One voice

bodies for
implementation

Present
structured
proposals

Collect Consolidate Facilitate Engage
evidence inputs technical stakeholders
discussion
Gather real data Combine views Bring experts Include industry,

and iﬂ_dUSTFY from multiple together for academia and
experiences stakeholders solutions government

Submit practical
and well-researched
recommendations

Government Consultants Acadmia

Many voices
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“Many voices can become one mformed techmcal 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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07 Structural analysis

Planning ‘ Engineering Fabrication Erection ﬂ A Stronger Tomorrow ‘ | BW% i@ jyf a B&&'fa" 7- 7 m_
T IMBF | Metal Buildings: From Soil to Steel : ; —_— -



GROUND MOTION
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WIND ey
DIRECTION =
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Wind pressure
on wall

— Wind suction Wind pressure
\ (uplift) on roof 1 ui roof (downward) i

h

_ Seismic lateral
(00 on frame

h

€= Wind suction
= " wall

(leeward side)

Wind Load Cases Seismic Load Cases

Longitudinal Direction Transverse Direction * Wind loads act on walls and roof as pressure or
suction (uplift).

* Seismic loads act horizontally in both directions
(longitudinal and transverse).

¢ Design as per relevant codes (e.g., IS 875, IS 1893).

+ Ensure proper bracing, connections and foundation
design.

* Check combined load cases for safe design.

222

Windward Pressure Leeward Suction

(+) (=)
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PART 6 - FROM SOIL TO STEEL m
rame Forces / Deflected Roof Load S

l l (Dead + Live Load) 25.0
20.0
5.0

10.0
5.0
0.0
1"""--..
1"‘-—-—-—.
Wind Load
Z o
""‘-—-—_
Y I
X

Original Shape

_ Deflected Shape
(Scaled)

Axial Force (kN) Shear Force (kN) Bending Moment (kN-m)

B Tension (+)
. Compression (=)

B Positive (+)
. Negative (=)

. Positive (+)
Negative (-)
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Right Design
Longer Life

| 2. ANCHOR BOLTS

Anchor bolis conmect the el oalumn o the concréte foundation and transler

loads safely.
’ TYFES OF ANCHOR BOLTS

A Sheel Column

y Base Plate

= [Him Mt

Iscdated Foundation Combined Foundation  Pile Foundation S B Greutidenshenk)  L-Type  J-Tpe  Stright Tepe

= Single oodemn = T or mare columrs * Used bor wegk soals R
B ‘ L ; i - g
= Used for low to medium = onone foating * Trarsfers Inad to deeper d Anchor Bolr o Made of high strength tiesl
loads & Lsed when columrs sbrong soilirock M il e S
= Most comenan for are dlose # Suitable for heawy or B =k o aprund s g i
metal buildings » Saves space and cost high-rise structures S G L e IR Concrete Foundation * Corsect embedment and projection

length & important

3. PINNED vs FIXED BASES 4. LEVELS & GROUTING 5. KEY STANDARDS

The base condition chamges the behaviour of the stesl sbructure Proper beveling and grouting ensure full load transfer Design and inskaliation as per indian Standands
F - betevesn stesl and concrege
Pinmned Base Fixed Base 15 456 Flain sl Renitensd
Concrete - Code of Praclice
¥ Roaeshrink R————.
i Code tice for
/| cemeriitious grout :
- : 152911  Designand installation of
‘ sinchor Bolts
L
4 i e e i L 3 800 General Construction in Stesl -
‘ B i 5 Code of Fractioe
¢ Alloes rotation o mament iranster]  + Srsksis momest {no rotation] T
= Tearsidfyrs only asial ke ssd sbaar = franubery anal load, whaar snd mament + Sat base plase at cornect ebevagion l\.ﬁlﬁﬁlﬂ'ﬂlﬂﬂ muls Lizaeds o BuibSngs and Structores
= Sampler ard seonom sl = b for Bigh wind semmic s = Use non-shrink grout {15 456 ' approved producs). BETS (wing Semmic, eic)
» Cortaron For sl shony Sl buildigs  « Frosides grealir stabdiny = Enzure full contact between base plate and concrete

6. IMPORTANT CONSIDERATIONS 7. TYPICAL DETAILS

Corrach Poundan e e

WHY IT MATTERS

Prevenis eice

fLslinl tased on Coluene reactaens B T
i Adequate soil bearing . I
—— capacily .+ Base Plabe
BT Peoper vl and aligeerens
- Gl ey g .

' LIE-E‘:"’ g.hr'ru “I'wl_ = H l“u T vl WILE I'I

} Correct bolt size, embedmant U : n H— Anchar Bodi !-!"!_""' are mAlMEnanC
ardd reegue .lq |
LY 1 - Canoeie

0 Protection agairst cormasion " Anchor Boit (Typ.) Foundation

[ g ires pection befone and after
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STAGE 08

High strength | -ii

N Stiffener plate

IMBF | Metal Buildings: From Soil to Steel 25



PART 6 - FROM SOIL TO STEEL
KOOT rFurin |

Bracing

Wall Girt

alm;‘l Ba _Pﬁlrate Connection

‘ Bracing Connection

Shop Drawings (Typical)

General Arrangement Drawing | l Connection Detail Drawing
o 30000
G000 G000 6000 6000 4 6000 i b 300 300 -+ ]
i I T | | | ==\ __ RAFTER
. ™ T — (UB/ISMB)
> | ‘ LAy
250 . °e
8 % . oo .
R -7 o b= — 12-@22 BOLTS (8.8)
I 200 ite
E‘:l ! 4 B :
ELEVATION (GRID A) 200 o S
15000 4
— . 250
: —— COLUMN (ISMB)
3
Y
. ] il

T IMBF | Metal Buildings: From Soil to Steel

l i Base Plate Detail

400
300

4-@24 ANCHOR BOLTS

i

COLUMN (ISMB)
.f//—

/,— 20 THK. BASE PLATE

)~ GROUT25THK

= -

" RCC FOLINDATION
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STAGE 11
TRACEABILITY | 2 ' |
ASSURED QUALITY

| | O TR \ WRRE 1006
EN10025-2 $355JR  HEAT NO:8F3207 | | ; e W 587721

EN10025-2 S355JR HEAT NO: 8F3207

| ASTM A36 HEAT NO: 7H4189

“ASTM A36 HEAT NO: 7H4189

| ASTM A5"1l6.Gr.70‘ HEAT NO: 9K2761

| ASTM A516 Gr‘.70 HEAT NO: 9K2761

EN10025-2 $355JR




~aEAM DRILL LINE

‘ i AUTOMATED + ACCURATE * HI

GH pPRODUCTIVITY

o L Gty X
(R - . __JEL[._“‘,
BEAMDRILLLINE |




Fit-up & welding

HIGH QUALITY We
IS HAT HAPPENS

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

TOOLS, METHODS & STANDARDS

SAW / GMAW /

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

Welding is a qualified process, not a skill guessed at the shop floor.

IMBF | Metal Buildings: From Soil to Steel 29
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STAGE 18 -19

& aceexonr SUrface preparation & ting

[M ENsREQU | B|ast cleaning to specified grade and surface profile
[ MEET SPEC e Primer, intermediate and top coats — or hot-dip
[V LONGER DL galvanizing

e DFT, adhesion and holiday checks recorded

WHAT HAPPENS

TOOLS, METHODS & STANDARDS

ISO 8501-1 (Sa 27%) ISO 12944 DFT gauge Galvanizing

" -w i s

o . — T Most coating failures start with surface
SHOT-BLASTING CHAMBER DRY FILM THICKNESS (DFT) MEASUREM preparation, not paint.

CLEAN | PREPARE | PROTECT RIGHT THICKNESS | BETTER PROTECTION | LONG

IMBF | Metal Buildings: From Soil to Steel 31



STAGE 20 - 21

Logistics & crane planning

Project :PEB Building .
Location : Trichy LIFT SAFELY

- e n STRONGER #-7F | LiftNo. :1-01 (Raften) ' BUILD BETTER
W Py v & ‘ il b il Date  :21 Sep 2026
n ‘mc.uln '-,"‘_'v'

oL

=" N

WHAT HAPPENS

e Piece marking, bundling and dispatch in
erection sequence

« Trailer loading, route survey, over-dimension | ) aiiruc.&f' | —
. . . RAFTER !
consignments ~ - IER o
e Crane selection, load charts, lift plans and A | 1 1| P01 R
ground bearing checks - 71 RN
— : ——— R Ren
TOOLS, METHODS & STANDARDS
Lift plan Load charts
Rigging Dispatch lists
T

Weight (Est.) :2.8MT
Lifting Gear  : Web slings (2 Nos.)
Crane Capacity : 50 MT
4.5m Lift Radius :10.0m
(Lift Height} ' |ift Height  :4.5m
Remarks : Follow lift plan
and use tag lines

| o SAFETY FIRST

) R 1 5. () 2 PEB'TR(;-U(H

RAFTER

MEMBER MARKING (ZOOMED VIEW) e SRS

The right piece, on the right
truck, in the right order.

IMBF | Metal Buildings: From Soil to Steel 32
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Erection

WHAT HAPPENS

 Start with the braced bay; columns, rafters, then secondary
members

e Bolt tightening, plumbing and alignment within tolerance
« Temporary bracing, work at height, permits and exclusion zones

TOOLS, METHODS & STANDARDS

Erection drawings Torque wrench Total station

Permit to work

A frame is most vulnerable while it is being built.

33



STANDING-SEAM
ROOFING INSTALLATION

ROOfi n g ) CIad d i n g & fi n al Strong | Weatherproof | Long Life
inspection 3

STAGE 23 - 24

WHAT HAPPENS

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

i

) COMPLETED BUILDING
Durable Roof. Brighter Future.

TOOLS, METHODS & STANDARDS
Standing seam Self-drilling fasteners Punch list

As-built model

=

The building is not finished until the records are. Lo A .
WEATHER  LONG x Low ENERGY

RESISTANT SERVICE LIFE MAINTENANCE EFFICIENT

IMBF | Metal Buildings: From Soil to Steel 34



SAME DATA.

DIGITAL ENGINEERING
A STRONGER TOMORROW.

The digital engineering chain

IDEA TO REALITY

Fabrication data CNC Quality data Erection data As-built model

Concept Analysis 3D model Detailing

NC/ Fabrication Data

Member  Profile  Length(mm) Qty |

Cl H350 6230

2 H350 6230

R1 H300 8120

Bl H200 5120

Erection data As-built model
A digital twin

CNC
Plan and build |
for the future

Precision Track inspection
records with accuracy
\\

P1 2200 6000

Quality data

Fabrication data

Detailing
Generate machine

3D model

Concept Analysis
Turn ideas into Simulate and Visualize in detail Create shop
feasible solutions optimize drawings ready files manufacturing

': DNE CONTINUOUS DATA THREAD—ND RE T‘i"F'ING NO R" DRAWING )

Fewer errors Faster change —  Full traceability
® A design change ripples through = Every piece linked to its material,
drawings and machine files e weld and inspection record BUILD SMARTER
BUILD BETTER

35

Data created once, reused everywhere
downstream
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SMART TOOLS
STRONGER STRUCTURES

The software behind metal buildings

DESIGN | DETAIL | FABRICATE | BUILD TOGETHER

Analysis & design Connections Detailing & fabrication Drafting & BIM

SAFE. OPTIMIZED. EFPICIENT. STRONGER JOINTS. GREATER CONFIDENCE. . FROM MODEL TO MANUFACTURE. COLLABORATE. COORDINATE. CONSTRUCT.

STAAD.Pro /7a]=F) |DEA StatiCa Tekla Structures A AutoCAD :
Structural analysis and design 4=3=J  Connection design and check 3D modeling and detailing : 2D drafting and documentation
ETABS Revit

o . it Code-check modules ¢ NC/DSTV export R : o
Building analysis and design Design to intemational codes Dm Data for GNC fabrication BIM modeling and coordination
SAP2000 A T e BIM / CDE platforms
General structural analysis X ﬂ Spreadsheet tools ' V Nestlng software @ Collaboration and data management

— Quick checks and calculations fd Plate and profile optimization

PEB design suites @ IFC exchange
Tapered member design, optimization OpenBIM interoperability

_ % BUILD SMARTER
BETTER DESIGN (0 FASTER DELIVERY ) HIGHERQUALITY | ¢/ A SUSTAINABLE TOMORROW Foo

IMBF | Metal Buildings: From Soil to Steel

Learn the principle first, then the tool. Software changes; engineering judgement does not. 36
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Digital manufacturing: the factory behind the building
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Automatic beam welding lines

‘ \M WELDING LINE | . . |
AUTOMATIC BEAM Built-up I-sections welded by SAW in continuous runs

PRECISION | CONSISTENCY | HIGHER OUTPUT

Robotic welding cells

Repeatable welds on fittings, cleats and connections

AlE
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=
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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

37
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PART 7 DIGITAL ENGINEERING

Al-assisted design

Optimizing frames, automating
repetitive checks and drawings

e | Optimized Design

Digital twins

A live model of the building
for operation and maintenance

Code Check

—
‘ _p— =

Automatic Drawings
Reduced Time

Real-time Data_} -

| Predictive Maintenance }- —

—% Lifecycle Management

o

Drones & laser scanning

Surveys, progress tracking
and as-built verification

4

v, & Faster Survey
= @ Accurate Data

. it
o =
i L

@ Progress Tracking

3el _';;_._; @ As-built Models

'--’__ = -‘\

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

-

\II

{
| u‘
\ y

Structural
Health Monitoring

. ||| Strain & Vibration

- 0 Corrosion Detection
=)

Re a Improved Safety

T IMBF | Metal Buildings: From Soil to Steel

AR / VR for erection
Visualizing sequence and
training crews safely

A i ]

By -
sailf
q‘
H - .
= - T . T

W4

=3 F

1
i

hﬂ‘i | H.‘

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

N

@ Faster Fabrication

{;Q Stronger & Lighter
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CONSTRUCTION

STEEL FRAME HOUSING

"% ¥ ‘ Quick Installation i 1
High QuahlyI.Faste( | Sustainable i af{T*’ : = ! Less Site Work . %
'®
Ay
i
S
h; MODULAR
 HE8 . HOMES
., | ||  FORA
o MAL “ BETTER
- I _ - TOMORROW
| e e B
FACTORY PREEABIRICATION -l oo o s = o -
] ‘ e . e F Resistant 2 | - o
RAPID ASSEMBLY /) 1 _ Y glfgi}g:;t?ﬂg:ﬁ | L i - @ :E:lsnength E:;%r o5t
High-rise in Weeks /i | & Shorter Construction Time (e Safer Tomorrow = — ik

Safe | Fast | Efficient v & High Seismic Performance } ﬁﬂ}_E_ $7~|
—— @ Sustainable & Low Waste N

@ Modem Urban Living o~ »

R Faster
PR Construction

LR \;‘

Sustainable
and Durable

Conventional Building
{More Damage)

Steel Building
(Better Performance)

Ll rasassiiase T e LR R RN R LAY

L TR EE e T
L] Y ™
EEEEEEES B RS

BUILDING Proven performance in earthquake-prone Japan

- A STRONGER CHINA

China ~ Japan " South Korea

Scale: factory-made steel modules and rapid- Precision: factory-built steel-frame housing,

assembly high-rise demonstrations have shown
construction robotics. housing and “smart construction” technologies.

how far industrialization can go.

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

IMBF | Metal Buildings: From Soil to Steel 39



During assembly, the prefabricated columns are erected
and the floor plates are simply fitted into position, making
the construction process “as easy as playing with Lego”,
The role of the on-site workers is mainly just to connect
the steel columns, bolts and wall panels, and to link up
the pre-installed wiring and piping between the plates.

Prefabrication is used for other components too

- exterior walls, for instance, complete with four-
pane windows and integrated solar shading. Once
delivered to the building site, these walls are lifted
into position by cranes. In total, 90% of the building is
prefabricated in the factory, which maintains efficient
production and enables rigorous quality control,

While most buildings are delivered as turnkey products,
clients can place orders to their own specifications. They
might require only the building shell, for instance, or only
the structural components for use in their projects.

BSB has invested more than USD 650 million into

R&D and production capacities. lts Xiangyin factory
spans 230,000 square metres, and can now produce 5
million square meters of BSB components per year.

In keeping with his vision of environmental responsibility,
Zhang Yue favours the trend in which people both live and
work in the same building, thereby reducing land use and
commute. Accordingly, BSE concentrates on high-rise
construction. However, its technology can be applied to
other building types, too. It is particularly well-suited to the
hospital sector, for instance, since hospitals have such
high operating and maintenance costs and could greatly
benefit from the energy efficiency that BSE buildings allow.




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-sifu construction.

Environment: Construction waste is reported at less than 1%, versus 5—-10% for
conventional buildings.

Energy: BSB buildings are reported at five tfimes the energy efficiency of
conventional Chinese buildings.

Quality: Lightweight steel construction and standardized manufacturing
support quality and safety.




Why the moment is now In India
SUILDING TODAY FOR A STRONGER TOMORROW Stk

————————— ]

Skilled designers, detailers and fabricators
Build capacity for a growing market

Certified welders and NDT inspectors
Ensure quality and safety

Warehousing & Manufacturing Metro & railway

logistics parks expansion stations

Faster, larger and more efficient Meet growing demand Modern, durable and Engineers who understand factory + site
supply chains Make in India quick construction

Deliver practical, buildable solutions

Research on Indian conditions:
climate, corrosion, seismic
Design for India’s diverse environments

A connected, collaborative industry voice
Work together for stronger standards
and greater opportunities

Housing & worker
accommeodation

Airports & terminals Data centers

: : : CLure
World-class infrastructure Reliable, scalable and SafeNeamiortabisiand I"’frﬂs‘(m T PEOPLE
for a connecting India future ready cést:eﬁective living spaces 74 Br?ﬁﬁf’r ]M{r,& PROJECTS

PROGRESS



Strengths

Challenges

Highly recyclable
Steel is highly recyclable
without loss of properties.

Energy- and carbon-intensive
Primary steelmaking is energy-
and carbon-intensive.

STEEL ‘ Coatings need lifetime planning
FOR A Coatings and corrosion protection

C ; R c U L A R | CDNTREION need lifetime planning.
TOMORROW |

BUILD | USE | REUSE
RECYCLE | REBUILD

Designed for disassembly

Bolted buildings can be
designed for disassembly
and reuse.

(4 Lower site waste
5 Factory production reduces

site waste, dust and water use.

Thermal performance depends
on design

Thermal performance depends
on envelope and insulation design.

Lighter structures

Lighter structures can reduce
foundation material and
overall resource use.

Benefits must be measured

Benefits must be measured,
not assumed (LCA).

| el S RCULAR S
RECYCE 7 (BT ¥ STRONGER PLANET

Research frontler low-carbon steel, design for reuse, embodied-carbon benchmarks for Indlan bu:ldmgs
IMBF | Metal Buildings: From Soil to Steel 41



RESPONSIBLE ENGINEERING

Safety is engineered, not hoped for

ol

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

o A= R T gl wowswt
sBﬁrIFDTSY ey A i LA e . BUILD STRONGER

TOMORROW Permit-to-work, toolbox talks, stop-work authority

=

. LG

P

T IMBF | Metal Buildings: From Soil to Steel



SAFE STRUCTURES | GLOBAL PRACTICES | A STRONGER TOMORROW

Indian standards (BIS) International references

\_ _/ BUILDING A STRONGER INDIA GLOBAL KNOWLEDGE + WIDER POSSIBILITIES

IS 800:2007 ¢

G SIS =  Design loads incl. wind

T
Earthquake-resistant
IS 1893 —'\M— design
IS 801/1S 811 M Cold-formed steel

Structural steel
buildings (USA)

General construction
in steel

Metal building systems

Structural welding code

Welding qualifications

,- e BULD
Hot-rolled structural steel Enrrgﬁﬁn ProtEcho \ INSPECT
4 SUSTAIN

Welding quality /
NDT personnel

— —

15875 (Parts 1-5) | A

IS 1893

AWS D1.1 : @

. ; ! STRDNGER N ..!_ ASME 5ECT|DN .Ix i = COMPLIANT RELIABLE ’ ELIST.MNB‘LE

] (5[ STRUCTUR
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PART 8

rom
‘nowledge
O career

1 profession. Where do
u fit?

Aauil;
Y ',;n.L?f‘w] i) A

%THUF‘TURA"L DESIGN
STEEL BUILDING‘S
CODES & "STANDAHD%’

(&7
PROJECT MANAGEMENT

o - “\'.
., e N R
R “,1'-.‘3' o T a\"z";:-ﬁ
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/ BIM Engineer |
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o . . : .| Coatings & Corrosion Engineer ‘
=3 Geotechnical & Foundation Engineer S&& & & S . Plant / Maintenance Engineer




PART 8 - CAREERS

New-age roles that barely existed a decade ago

NEW TECHNOLOGIES | NEW OPPORTUNITIES

BIM coordinator
Bringing design, construction
and data together

& Coordinate multi-
disciplinary models

Sl @ Detect clashes and
resolve issues

‘ ' ,_ﬂ-'!ilg.—:i‘gi.‘-ll\ . | @ Keep project
SN information up to date

Construction data analyst
Turning data into progress

& Analyse project
data and trends

@ Predict delays
and cost overruns

| @ Enable data-driven
decision making

T IMBF | Metal Buildings: From Soil to Steel

Computational designer

Using algorithms for
smarter structures

| @ Use parametric and
generative design

g @ Tum ideas into

buildable solutions

Sustainability / LCA
consultant
Building a greener future

- @ Assess environmental
g impact (LCA)

a2 @ Support green
building certifications

PEOPLE BUILD THE FUTURE

A SMARTER, MORE SUSTAINABLE TOMORROW

Robotics & automation
engineer

Automating fabrication

and construction

& Program and deploy
robotic systems

& Improve speed,
quality and safety

VAEE @ Work with Al and
automation
technologies

Drone & reality-capture
specialist
Seeing the site like never before

& Capture high-
resolution site data

@ Create 3D models
and point clouds

N, | @ Track progress,
| d safety and quality

| @ Maintenance EHEEE
1
L

| n'ﬁ Lifecycle

PEOPLE
TECHNOLOGY
SUSTAINABILITY
STRONGER BUILDINGS

Digital twin specialist

Creating a live digital copy
of the real world

-

. ~~ @ Build and manage
& LiveMonitopg = = if | digital twins

pel'fﬂl'm 1 --:ur.:-_ 1 ‘ = ')" ' " §
= - EaC @ Use real-time data
) Energy Use for better decisions

gy  sm
; iead E s lh

1,
d o ot g1 £

Modular product engineer
Designing for speed and efficiency

€ Design for modular
N and offsite construction

< Improve buildability
' and standardization

€2 Enable faster, safer
and lower-cost delivery

INNOVATION TODAY.
STRONGER TOMORROW.
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Fundamentals

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

IS 800 e

General Construction in Stesl

IS 875

eel Ccnns.tru-c:tion manual

W Shop floor & site

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

QUALITY

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

YOUR 90-DAY PLAN

I!!I 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

Bulld
Repesl

Professional skills

Communication, safety mindset, =

documentation, teamwork /

r[{’] Communicate
[ stay Safe Days 61 -90
M Workas a Team Build a small project in a detailing /
| Recume nt Well BIM tool; share it

PRODUCTION
[~ Model

[ Detail
[ Document




real industry demand Lo i (S

STRONGER RESEARCH | SMARTER SOLUTIONS | A SUSTAINABLE TOMORROW

Tapered-member & Cold-formed steel Wind uplift & Corrosion & coatings ™
frame stability behaviour & roof-sheeting in Indian climates
connections performance 7
Optimizing steel frames Stronger connections Safer buildings Longer life through * o
for higher strength for next-generation in extreme wind advanced protection ({3 0] | S AFTER
and efficiency lightweight structures conditions systems ;

Fire performance
of light steel
structures

07

Design automation &
optimization

Robotic welding &
weld-quality Al

REBUILD

Understanding behaviolr Higher quality, Smarter designs — Lower carbon. >  RECYCLE
for séfer resilient bUildings productivity and for faster, cost-effective . Greater value. : '. 5. LOWER CARBON
) consistency solutions F A circular future. . ‘éﬁ"h
b 1.0 el B L O

Dﬂ i B .. - &= il - P = RESEARCH
|- i 2 i - ‘ | '“ ,.‘ .1 | I e —_ X ; 1] —__“_‘ BUI‘LDS

INDUSTRY INNOVATION SUSTAINABLE HIGHER AR F s e R T e e | & It A STRONGER
RELEVANT DRIVEN SOLUTIONS IMPACT R bl s P oy R L A TR - ey e owpeerngn B ol ee il mdlam # L TOMORROW
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£ %% Plant & site visits Internships & projects Student chapters
| | Get real-world exposure to fabrication Work on industry projects, gain practical Join or start a student chapter
“ *  plants and live projects. .

skills and build your portfolio. in your college. e

N
T B
¥ clll 2

Learn = (=
Ne‘tWOrk ’@‘
Innova‘te

Build Together

0y
rn .
A
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/
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|

I
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o —a

. | 'l!

W
" ~ n' H._

IDEA i
DESIGN
ANALYZE
BUILD

—

NI S5

o S

Guest lectures & webinars

Learn from industry experts, thought
leaders and global practitioners.

Design competitions

Showcase your ideas, solve real challenges
and win recognition.

Mentorship

Get guidance from experienced professionals
to shape your career.

., AS t
Steel Iiiu.ulcll_n-gsI IDE | Indus-trylnﬁlgh S
T:c:,rt 3rstﬂ}.u.xs.tr.u;una&:.~e: %L?Eﬁﬁgz ] skl Development

[/] Personal Growth

« Innovation
= Sustainability
= Global Opportunities

Proposed engagement avenues — programmes will be announced as IMBF grows with its members and partner institutions.



PART 9 - GET INVOLVED

low colleges & researchers can collaborate — _ +=/8= =; |

==l & — = - : _ bl BUILD
'OPLE | RESEARCH | INDUSTRY | SKILLS | ASTRONGER TOMORROW i _:= _.';_ i = L ¥ REAL IMPACT
1K S -. X

OEINER-©)

MoUs and a named Industry problem Joint research, testing Faculty development & Internships and
faculty coordinator statements for projects & theses and pilot studies curriculum input career pathways

Place

."-‘I"l'

INDUSTRY CHALLENGES |
* Modern design tools (BIM, Al) | i !

* DESIGN OPTIMIZATION e ™ , s « Sustainable construction
* SUSTAINABILITY -l Y U i - | /3  Automation 8 robotics

* AUTOMATION o ) I d K .‘ ; j % Industry case studies

* COST REDUCTION T T | o

*» SAFETY

Future-ready Curriculum | = ;:-, ~'-'1 2ol . E

Sign MoUs / partnership agreements @ share real industry challenges Undertake joint research projects @ Faculty training and industry exposure Offer internships and site exposure
Nominate faculty coordinators & Provide data and case studies Use lab and field testing facilities @ Update curriculum with current needs Facilitate campus recruitment

Set up industry—academia interface & Offer project and thesis topics Run pilot studies and demonstrators @ Guest lectures and expert sessions Create career pathways and certific
Define mutual goals and governance & Mentor and guide students Publish and share results @ Provide access to software and tools Enable long-term talent pipeline

: COLLABORATION
L.ﬂ @ 0Q0 : % | == -_--. ; # CREATES
e 4 CC ) | i _4 B STRONGER
ACADEMIA INDUSTRY TOGETHER -_. ln 4 r] _-: - R |Vem— ) BUILDINGS,
RINGS KNOWLEDGE BRINGS OPPORTUNITY WE BUILD THE FUTURE ) Ll LA __“_ LTI e — BRIGHTER CAREE
‘ | TR EW TR —

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

I IMBF | Metal Buildings: From Soil to Steel 50
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India is Evolving - A Bigger, Faster, Stronger Tomorrow
Sustainable Construction |
hMetal Buildings will play a key role in India’s next growth story

Modern Infrastructure |

- , Indian Metal Building Market Forecast (2025 -2045)  Key Growth Drivers
BY 2047 W {roads, rall, metro, alnports, ports)
‘ a ‘ 130y T Repilia S o e i) B Industrial corridors & manufacturing growth
Frﬂm 'U'rl_;inn tﬂ' Reality B Commarcial (Cf*ges, Beral, Fatibuniom] m WSrmhotiing iiocisties sl
Industrial {Faciories, Warehouses, Logstics) PAMENOUESIng S 10gIEHICS &% pan Sion
1001  m infrastructurs {Airparts, Metro, Statians, Bridges, ﬂ Affordable housing & urbanization
T ﬂ Faster, sustainable, cost-effective construction
20 with metal buildings
R Make in India & Atmanirbhar Bharat
...... 50 a Gresn & low-carbon construction
a0 s g Growing demand for pre-engineered bulldings (PER)
25 " -
- India Metal Building Market
u ! _ will reach ~ USD 120 Billion by 2045
2025 2030 2035 2040 2045 A Goldan Onooranity for Indesiry. Innowaton sad Youna Profiessionals
Eapanding Azciteraved Sman & Suwtanable  Ghabal Manulaciuring Vibsit Brarat 0+ —_— B i g ST -
Ffrastructure industrial Growth Crie Mk A $30T Economy 2025 ter. Build & Sronger India

Faster Delivery |

Atmanirbhar Bharat

e ™ viksit Bharat 2047
~ Stronger India

Brighter Tomorrow

AUTUMGB[LE MANUFAETURIHU
Raw Materials In

by o ”ﬁw-o

sl Alumniur Plahics Cilany Elecircricy

#+

Manufacturing & Assembly

= Slandandiped

= Hgh Cuakty

= Mass Production

= Faster Deliwery
Gipke Sugply Chain

SAME PRINCIFLE. DIFFERENT SOLUTIONS

FROM HATEEIALS TO A BETTER TOMORROW
Different Products — SEmE Manufacturlng Philosophy

. M STROMGER INDIA.

PRE-ENGINEERED METAL BUILDING (PEE) MANUFACTURING
Raw Materials In

=g ) v

weeltoly Pt Yemcrro Dni- Shasriy Parily Feaieremn

Falmmn'ﬂnn. Pm-nessm & Pre- Aisemhlj

—
o -

‘“ml IJF LT
\-'1 ﬂ".l*ﬁ“.ﬁﬁl! FH:;.—_.-

& Cumemised Datigns
= High Strength
© Faster Censtraction
« Cowl Flactive
| = Susarnebie & Riusable

METAL BUILDINGS — BUILDING A SMARTER, GREENER FUTLIRE

SMART MANUFACTURING FOR A SMARTER TOMORROW
Every Beam. Every Column. A Digital ldentity.

GUALITY CHECK
(s pemct oo

DESIGN

{300 M)

~ FABRICATION
(CHE Coatting, Deiliing)

.—n

Rarmnde | OF Code Infsrmation
B Project Mame

B Wember | Fabricater 10

B Part Mumber

g D & riptisn | Baas f Codurenl
B Size & Material Grade

el Heart | Banch husibses

& Fabricaton fate

& Drarwing Reference

i Erection Ligation

B Complete Traceshiiy

EF - Sample b
IVEF- 0 B0

Rl

1 m.l'-
 HE0 W 38 13w 1R

i B £350 %
5w

DIGITAL. TRACEABLE. EFFICIENT. RELIABLE.
FROM FACTORY TO FOUMDATION — COMPLETE VISIBILITY

ERER S

Indian Metal Bulltirlg Forum
COMMECT | COLLABDRATE | CREATE | OOMSTRRCT | CERTFT+




INDIAN METAL BUILDING FORUM (IMBF) ; . BUILD
R o > - CONNECT
e COLLABORATE
~ FOR A STRONGER
~ TOMORROW

Questions &
discussion

Let’s build ideas for a stronger,
more sustainable future.

i —
-~ —— = | — ——— p— ]
— - i) -..'-
— — —
— P 1]
:—,—S.S‘ -

Thank you =

1 ——

1/
28 ') i

oema men n U,

[
Srinivasan Balaji e £ 2Ll g
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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)




