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10 YEARS 
STEEL 

ROOFING 
WITHOUT 

RUSTS

Source: CS-ULT-03 COLORBOND® ULTRA steel at Teluk Nipah, PangkorNot to be reproduced or disseminated without BlueScope’s permission2
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& STILL IN 
EXCELLENT 

APPEARANCE

Source: CS-ULT-03 COLORBOND® ULTRA steel at Teluk Nipah, PangkorNot to be reproduced or disseminated without BlueScope’s permission3
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22 YEARS STEEL 
ROOFING 

EXPECTED TO 
HAVE MORE 

SERVICE 
LIFESPAN

Source: COLORBOND® steel at KYB-UMW Malaysia case studyNot to be reproduced or disseminated without BlueScope’s permission4
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28 YEARS 
STEEL 

ROOFING IN 
EXCELLENT 

CONDITIONS

Source: CS-CCB-1 Damai beach Resort (Case Study XRW since 1984)Not to be reproduced or disseminated without BlueScope’s permission5



Not to be reproduced or disseminated without BlueScope’s permission6

HOW TO 
ACHIEVE 
LONGER 

LIFESPAN FOR 
YOUR 

CLADDING 
THROUGH 
DESIGN?

Source: BlueScope Not to be reproduced or disseminated without BlueScope’s permission6
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1

ROOF PITCH

Source: BlueScopeNot to be reproduced or disseminated without BlueScope’s permission7
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THE FLAT 
ROOF DESIGN 

HAS BEEN 
WIDELY 

ADOPTED

Source: BlueScope

ROOF PITCH CONSIDERATION1
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FOR BUILDING 
BLOCKS 
DESIGN

Source: BlueScope

ROOF PITCH CONSIDERATION1
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AND 
MAXIMIZE THE 
SPACE USAGE

Source: BlueScope

ROOF PITCH CONSIDERATION1
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WHAT IS    
FLAT ROOF

Source: BlueScope

ROOF PITCH CONSIDERATION1
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DEFINED AS 
NEARLY 

HORIZONTAL 
ROOF PITCH

Source: BlueScope

ROOF PITCH CONSIDERATION1
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DEFINED AS 
NEARLY 

HORIZONTAL 
ROOF PITCH

Ɵ

ROOF PITCH CONSIDERATION1
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HOW TO 
DETERMINE 
ROOF PITCH

Ɵ

Rise

Run

tan(Ɵ) = Rise / Run

ROOF PITCH CONSIDERATION1
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CAN BE 
DESCRIBED IN 

A RATIO

Rise (1m)

Run (12m)

Run (12m)

Rise (12m)

Roof pitch = Rise / Run

=

=

ROOF PITCH CONSIDERATION1
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WHY WOULD 
YOU WANT TO 

DETERMINE 
ROOF PITCH?

Source: https://wallpaperaccess.com/rain-4k

ROOF PITCH CONSIDERATION1
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REACT 
DIFFERENTLY 

DURING 
RAINY DAY

Ɵ

Ɵ

High pitch roof

Low pitch roof

ROOF PITCH CONSIDERATION1
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AFFECT THE 
WATER FLOW 

RATE
Ɵ High pitch roof

Low pitch roofƟ

ROOF PITCH CONSIDERATION1
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DETERMINE 
THE WATER 

LEVEL ON THE 
ROOF

Ɵ High pitch roof

Ɵ Low pitch roof

ROOF PITCH CONSIDERATION1
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RISK OF 
LEAKAGE IF 

WATER LEVEL 
BEYOND 

ROOF PROFILE 
HEIGHT

Source: Unison Corporate Catalogue 2015

Ɵ Low pitch roof

ROOF PITCH CONSIDERATION1
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PROFILE / RIB 
HEIGHT

Source: Unison Corporate Catalogue 2015

ROOF PITCH CONSIDERATION1

~90mm

~40mm

~25mm
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DIFFERENT 
PROFILE TO 

CATER WATER 
RUN-OFF

Source: Unison Corporate Catalogue 2015

No overflow

Overflow

Ɵ Low pitch roof

ROOF PITCH CONSIDERATION1

~90mm

~25mm
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CORRUGATED PROFILE

MINIMUM   
ROOF PITCH 

RECOMMENDED 
IN BROCHURES

Source: https://www.lysaghtasean.com/my/wp-content/uploads/sites/3/2019/04/MY-
Oct19-Lysaght-Spandek-Brochure.pdf 

Corrugated profile

ROOF PITCH CONSIDERATION1
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MINIMUM  
ROOF PITCH 

RECOMMENDED 
IN BROCHURES

Source: https://www.lysaghtasean.com/my/wp-
content/uploads/sites/3/2019/04/Lysaght-Klip-Lok-Optima-Brochure_Mar-2020.pdf 

Concealed fixed 
profile

ROOF PITCH CONSIDERATION1
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CONSTANT 
CLIMATE 
CHANGE

Source: https://cutewallpaper.org/21/monsoon-wallpaper/view-page-21.html

ROOF PITCH CONSIDERATION1
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LONGER 
ROOF RUN

Ɵ = 3°

Run

Ɵ = 3°

Run

ROOF PITCH CONSIDERATION1
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MAXIMUM 
LENGTH 

GIVEN RAIN 
INTENSITY & 
ROOF PITCH

Source: https://www.lysaghtasean.com/my/wp-content/uploads/sites/3/2019/04/MY-
Oct19-Lysaght-Spandek-Brochure.pdf 

Corrugated Profile (Rib height = 29mm)

Corrugated Profile (Rib height = 24mm) 

Unit in meter

Unit in meter

ROOF PITCH CONSIDERATION1
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HIGHER RIB 
CAN CATER 

LONGER 
ROOF LENGTH

Source: https://www.lysaghtasean.com/my/wp-
content/uploads/sites/3/2019/04/Lysaght-Klip-Lok-Optima-Brochure_Mar-2020.pdf 

Concealed Fixed Profile (Rib height = 43mm)

ROOF PITCH CONSIDERATION1
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CASE STUDY 
ON LONG 

LENGTH ROOF

Source: BlueScope

ROOF PITCH CONSIDERATION1
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DEEP 
CORRUGATION 

CAN CARRY 
MORE WATER

Source: CS-XPD-03 MAS Hangar 06 COLORBOND® XPD steel case study. 

ROOF PITCH CONSIDERATION1
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ABLE TO 
SUSTAIN MORE 

LOAD

Source: CS-XPD-03 MAS Hangar 06 COLORBOND® XPD steel case study. 

ROOF PITCH CONSIDERATION1
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SHOW NO 
SIGN OF 

PONDING

Source: CS-XPD-03 MAS Hangar 06 COLORBOND® XPD steel case study. 

ROOF PITCH CONSIDERATION1
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INTERNALLY  
NO LEAKAGE

Source: CS-XPD-03 MAS Hangar 06 COLORBOND® XPD steel case study. 

ROOF PITCH CONSIDERATION1
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PROFILE & 
BUILDING 

GEOMETRY

Source: BlueScopeNot to be reproduced or disseminated without BlueScope’s permission34
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STEEL 
PROFILES CAN 

HELP FORM 
BUILDINGS 

INTO 
DIFFERENT 

SHAPES

Source: BlueScope

PROFILE & BUILDING GEOMETRY2
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TO BUILD 
BUILDINGS IN 
WIDE ARRAY 

OF 
GEOMETRIES

Source: BlueScope

PROFILE & BUILDING GEOMETRY2
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AND STILL BE 
SECURED & 

LOCKED 
PROPERLY 
ONTO THE 
STRUCTURE

Source: BlueScope

PROFILE & BUILDING GEOMETRY2
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USING 
DIFFERENT 
VERSATILE 
PROFILES

Source: 

Standing seam profile

Concealed fixed 
profile

Pierced fixed profile

PROFILE & BUILDING GEOMETRY2
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CLIMATE 
CHANGE 

POSTS RISK TO 
BUILDINGS

Source: https://www.manchestereveningnews.co.uk/news/greater-manchester-
news/man-taken-hospital-after-piece-14362636

PROFILE & BUILDING GEOMETRY2
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HOW TO 
PREVENT 

WIND UPLIFT?

Source: BlueScope

PROFILE & BUILDING GEOMETRY2
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WIND BLOWN 
AT A 

BUILDINGWind airflow

PROFILE & BUILDING GEOMETRY2
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WIND SPEED 
DIFFERENCELOWER wind 

speed

PROFILE & BUILDING GEOMETRY2
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SIDE WITH 
HIGHER WIND 

SPEED = 
NEGATIVE 
PRESSURE

LOWER wind 
speed

PROFILE & BUILDING GEOMETRY2
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STRONGER 
WIND = 
HIGHER 

NEGATIVE 
PRESSURE

LOWER wind 
speed

PROFILE & BUILDING GEOMETRY2



Not to be reproduced or disseminated without BlueScope’s permission45

AFFECTED BY 
WIND SPEED

PROFILE & BUILDING GEOMETRY2
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GEOMETRY OF 
BUILDING CAN 

AFFECT THE 
WIND UPLIFT 
TENDENCY

Source:  https://link.springer.com/article/10.1007/s40091-019-0227-3

PROFILE & BUILDING GEOMETRY2

https://link.springer.com/article/10.1007/s40091-019-0227-3
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WIND 
AIRFLOW 

DIRECTION

Source: https://www.civilengineeringx.com/bdac/wind-protection/

Airflow streamlines

PROFILE & BUILDING GEOMETRY2
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AREAS OF 
POSITIVE & 
NEGATIVE 
PRESSURE

Source: https://www.civilengineeringx.com/bdac/wind-protection/

Positive 
Pressure

Negative 
Pressure

PROFILE & BUILDING GEOMETRY2
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AREAS OF 
POSITIVE & 
NEGATIVE 
PRESSURE

Source: https://www.civilengineeringx.com/bdac/wind-protection/

Positive 
Pressure

Negative 
Pressure

Positive 
Pressure

Negative 
Pressure

PROFILE & BUILDING GEOMETRY2
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HOW ABOUT 
BUILDING 

WITH 
OPENINGS?

Source: http://prugarinc.com/shingles/procedure-for-an-evaluation-of-wind-damage-to-
shingles/

PROFILE & BUILDING GEOMETRY2
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NEGATIVE 
PRESSURE 

FROM 
EXTERNAL

Source: http://prugarinc.com/shingles/procedure-for-an-evaluation-of-wind-damage-to-
shingles/

PROFILE & BUILDING GEOMETRY2
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POSITVE 
PRESSURE 

FROM 
INTERNAL

Source: http://prugarinc.com/shingles/procedure-for-an-evaluation-of-wind-damage-to-
shingles/

PROFILE & BUILDING GEOMETRY2



Not to be reproduced or disseminated without BlueScope’s permission53

DETERMINE 
PROFILE 

LOCKING 
STRENGTH

Source: https://www.lysaghtasean.com/my/wp-
content/uploads/sites/3/2019/04/Lysaght-Klip-Lok-Optima-Brochure_Mar-2020.pdf 

End span

PROFILE & BUILDING GEOMETRY2
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Concealed fixed 
profile

Concealed Fixed Profile 
(0.42mm BMT)

Concealed Fixed Profile 
(0.48mm BMT)

LOCKING 
FORCE FOR 

CONCEALED 
FIXED PROFILE

Source: https://www.lysaghtasean.com/my/wp-
content/uploads/sites/3/2019/04/Lysaght-Klip-Lok-Optima-Brochure_Mar-2020.pdf

Unit in kPa

PROFILE & BUILDING GEOMETRY2
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Concealed Fixed Profile 
(0.42mm BMT)

Concealed Fixed Profile 
(0.48mm BMT)

LOCKING 
FORCE FOR 

CONCEALED 
FIXED PROFILE

Source: https://www.lysaghtasean.com/my/wp-
content/uploads/sites/3/2019/04/Lysaght-Klip-Lok-Optima-Brochure_Mar-2020.pdf

Unit in kPa

PROFILE & BUILDING GEOMETRY2

Concealed fixed 
profile
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Concealed Fixed Profile 
(0.42mm BMT)

Concealed Fixed Profile 
(0.48mm BMT)

LOCKING 
FORCE FOR 

CONCEALED 
FIXED PROFILE

Source: https://www.lysaghtasean.com/my/wp-
content/uploads/sites/3/2019/04/Lysaght-Klip-Lok-Optima-Brochure_Mar-2020.pdf 

Unit in kPa

PROFILE & BUILDING GEOMETRY2

Concealed fixed 
profile
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Corrugated profile

LOCKING 
FORCE FOR 

CORRUGATED 
PROFILE

Source: https://www.lysaghtasean.com/my/wp-content/uploads/sites/3/2019/04/MY-
Oct19-Lysaght-Spandek-Brochure.pdf 

Unit in kPa

Pierced fixed corrugated profile (0.42mm BMT)

PROFILE & BUILDING GEOMETRY2
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Corrugated profile

LOCKING 
FORCE FOR 

CORRUGATED 
PROFILE

Source:  https://www.lysaghtasean.com/my/wp-content/uploads/sites/3/2019/04/MY-
Oct19-Lysaght-Spandek-Brochure.pdf

Unit in kPa

Pierced fixed corrugated profile (0.42mm BMT)

PROFILE & BUILDING GEOMETRY2
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Corrugated profile

LOCKING 
FORCE FOR 

CORRUGATED 
PROFILE

Source https://www.lysaghtasean.com/my/wp-content/uploads/sites/3/2019/04/MY-
Oct19-Lysaght-Spandek-Brochure.pdf: 

Unit in kPa

Pierced fixed corrugated profile (0.42mm BMT)

PROFILE & BUILDING GEOMETRY2
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TREATMENT 
OF 

UNWASHED 
AREAS

Search: BlueScopeNot to be reproduced or disseminated without BlueScope’s permission60
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DURABLE 
MATERIAL THAT 

CAN 
WITHSTAND 

MARINE 
CONDITION

Source: CS-ULT-1 Labuan Jetty using COLORBOND® ULTRA steel

TREATMENT OF UNWASHED AREA3
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DURABLE 
MATERIAL THAT 

CAN 
WITHSTAND 

MARINE 
CONDITION

Source: CS-ULT-1 Labuan Jetty using COLORBOND® ULTRA steel

TREATMENT OF UNWASHED AREA3
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15 YEARS 
STEEL 

CLADDING IN 
MARINE 

CONDITION

Source: CS-ZAL-1 Langkawi Underwater World using ZINCALUME® steel

TREATMENT OF UNWASHED AREA3
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WHAT IS 
UNWASHED 

AREA?

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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WHAT IS 
CONSIDERED 

AS 
UNWASHED 

AREA?

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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WHAT IS 
CONSIDERED 

AS 
UNWASHED 

AREA?

Source: BlueScope

Ceiling

TREATMENT OF UNWASHED AREA3
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SALT-LADEN 
AIR

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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INDUSTRIAL 
CONTAMINANT

Source: https://www.shutterstock.com/video/clip-7326472-smoke-rising-industrial-
chimney

TREATMENT OF UNWASHED AREA3
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SIGN OF SALT 
SETTLEMENT 

ON 
UNWASHED 

AREA

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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INDUSTRIAL 
DUST 

SETTLEMENT 
ON 

UNWASHED 
AREA

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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INDUSTRIAL 
CONTAMINANT 

ON WASHED 
AREA

Source: COLORBOND® steel at KYB-UMW Malaysia case study

TREATMENT OF UNWASHED AREA3
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>20 YEARS IN 
INDUSTRIAL 

ENVIRONMENT 
(WASHED 

AREA)

Source: COLORBOND® steel at KYB-UMW Malaysia case study

TREATMENT OF UNWASHED AREA3
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>20 YEARS IN 
INDUSTRIAL 

ENVIRONMENT 
(WASHED 

AREA)

Source: COLORBOND® steel at KYB-UMW Malaysia case study

TREATMENT OF UNWASHED AREA3
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>30 YEARS IN 
INDUSTRIAL 

ENVIRONMENT 
(WASHED VS 
UNWASHED)

Source: BlueScope

WASHED AREA

UNWASHED 
AREA

TREATMENT OF UNWASHED AREA3
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>30 YEARS IN 
INDUSTRIAL 

ENVIRONMENT 
(UNWASHED 

AREA)

Source: BlueScope

UNWASHED 
AREA

TREATMENT OF UNWASHED AREA3
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WHY SHOULD 
WE PAY 

ATTENTION TO 
THE 

UNWASHED 
AREA?

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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POTENTIAL 
UNWASHED 

AREA 
CORROSION

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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POTENTIAL 
DETACHMENT 

FROM 
STRUCTURE

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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MINIMIZE 
EFFECT OF 

UNWASHED 
AREA

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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OR ELIMINATE 
UNWASHED 

AREAS 
ENTIRELY BY 

PAIRING WITH 
VAPOUR 
BARRIER

Source: BlueScope Literature

TREATMENT OF UNWASHED AREA3
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EXAMPLE 
CAN BE FOIL 

MATERIAL

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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TO SHIELD THE 
UNWASHED 
SURFACES 

FROM 
EXTERNAL 
EXPOSURE

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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TO SHIELD THE 
UNWASHED 
SURFACES 

FROM 
EXTERNAL 
EXPOSURE

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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CEILING & 
VAPOUR 
BARRIER

Source: BlueScope

TREATMENT OF UNWASHED AREA3
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Not to be reproduced or disseminated without BlueScope’s permission85

CEILING & 
VAPOUR 
BARRIER

Source: BlueScope

TREATMENT OF UNWASHED AREA3

Not to be reproduced or disseminated without BlueScope’s permission85



Not to be reproduced or disseminated without BlueScope’s permission86

4

IMMERSION 
AREAS

Source: BlueScopeNot to be reproduced or disseminated without BlueScope’s permission86
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DWARF WALL 
+              

STEEL 
CLADDING

Source: BlueScope

PREVENTION OF CLADDING 

IMMERSION
4

Dwarf wall

Steel 
cladding
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STEEL 
CLADDING

Source: BlueScope

PREVENTION OF CLADDING 

IMMERSION
4

Steel 
cladding
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WHAT IS 
DEFINED AS 
IMMERSED 

AREA?

PREVENTION OF CLADDING 

IMMERSION
4
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WHAT IS 
DEFINED AS 
IMMERSED 

AREA?

STEEL

PREVENTION OF CLADDING 

IMMERSION
4
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STEEL

WHAT IS 
DEFINED AS 
IMMERSED 

AREA?

Moisture 
retaining 

substance

Water 
content

PREVENTION OF CLADDING 

IMMERSION
4
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CORROSION 
REACTION AT 

IMMERSED 
AREA

STEEL

Water 

Oxygen 

Rust

PREVENTION OF CLADDING 

IMMERSION
4
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HOW DOES 
IMMERSED 

AREA LOOK 
LIKE?

Source: BlueScope

PREVENTION OF CLADDING 

IMMERSION
4
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HOW DOES 
IMMERSED 

AREA LOOK 
LIKE?

Source: BlueScope

PREVENTION OF CLADDING 

IMMERSION
4
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HOW DOES 
IMMERSED 

AREA LOOK 
LIKE?

Source: BlueScope

PREVENTION OF CLADDING 

IMMERSION
4
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STEEL 
CLADDING 

WITH A 
CLEARANCE 

FROM 
GROUND

Source: CS-XPD-03 MAS Hangar 06 COLORBOND® XPD steel case study. 

PREVENTION OF CLADDING 

IMMERSION
4
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NOT DIRECTLY 
IN CONTACT 

WITH ANY 
PLATFORM

Source: BlueScope

PREVENTION OF CLADDING 

IMMERSION
4
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NOT DIRECTLY 
IN CONTACT 

WITH ANY 
PLATFORM

Source: BlueScope

PREVENTION OF CLADDING 

IMMERSION
4
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PREVENT 
IMMERSED 

AREA

Source: BlueScope

PREVENTION OF CLADDING 

IMMERSION
4

Sufficient 
masonry 

dwarf wall 
height
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TREATMENT AT 
IMMERSED 
SURFACE

Source: BlueScope

PREVENTION OF CLADDING 

IMMERSION
4

Painted

Bare finish
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1. ROOF PITCH CONSIDERATION

ALLOW PROPER WATER RUN-OFF 
TO PREVENT WATER PONDING

Source: CS-XPD-03 MAS Hangar 06 COLORBOND® XPD steel case study. Not to be reproduced or disseminated without BlueScope’s permission101
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2. SUITABLE PROFILE & BUILDING 
GEOMETRY

MINIMIZE PRESSURE DIFFERENCE 
OR MAXIMIZE LOCKING 

STRENGTH TO PREVENT WIND 
UPLIFT

Source: COLORBOND® steel at KYB-UMW Malaysia case studyNot to be reproduced or disseminated without BlueScope’s permission102
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3. TREATMENT OF UNWASHED 
AREA

MINIMIZE DEBRIS 
ACCUMULATION & PREVENT 

DETERIORATION FROM 
UNWASHED AREA

Source: BlueScopeNot to be reproduced or disseminated without BlueScope’s permission103
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4. PREVENTION OF CLADDING 
IMMERSION

ELIMINATE IMMERSION WITH 
MOISTURE RETAINING 

SUBSTANCES
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