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Aluminium Window - Good Industry Practices

This “Good Industry Practices – Aluminium Window” is part of the CONQUAS 21 
Enhancement Series on Good Industry Practices. Windows are major components of 
buildings. 

This guide provides simple and practical tips to users on how good quality fabrication and 
site installation can be achieved. Common defects associated with aluminium window as 
well as their causes and preventive measures are also highlighted. Photographs and 
graphical representations are used extensively in the guide to provide easy reference and 
better illustration of the practices. 

It should, however, be pointed out that this guide is not meant to dictate how aluminium 
window must be designed and installed. It only serves to illustrate some of the good 
practices designers and contractors have adopted while designing and installing aluminium 
window. BCA Aca

de
my



Aluminium Window - Good Industry Practices
Contents: Descriptions.
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3. Materials Selection. Extrusion, glass, finishes, 
hardware, product tests 
etc.

4. Manufacturing & Fabrication. Processes, QA/QC etc.

5. Protection of Frames. Type of materials & 
method.

6. Delivery & Storage. Packing and storage on 
site. 

7. Type of Site Installation. Method of installation.

8. Common Defects and Remedies. Identify and apply 
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1.0  INTRODUCTION ON 
TYPE OF WINDOWS.

Aluminium Window - Good Industry Practices
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1.0 Introduction on type of windows.
The design of the window system is 
strictly based on the below:

Descriptions.

Specifications:

1. Types of window system Design, window system, profiles, wall 
thickness etc

2. Hardware & accessories Dual lock system, stainless steel
grade, colour & finishes, sealants etc

3. Finishes to aluminium frame Powder coat, fluorocarbon coating, AAMA 
2604, AAMA 2605 etc

4. Glass type Colour, combinations, thickness, solar 
control, low-e coating, Shading co-efficient 
& U-values, transmittance value

5. Design Load Singapore standard SS212, wind load. 

6. Acoustic requirements STC 26 ~ 42 grade, acoustic seal

7. Sizes such as height & width Ease of delivery and access to site

8. Performance laboratory test SS212 2007 standard
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1.0 Introduction on the type of windows.

Sliding bottom track.

Section thru 2 track sliding window.

Sash 

Side jamb

Glass with gasket

Interlock meeting stile

Sliding Window System.

1. Top Head

2. Side Jamb

3. Bottom Track

4. Vertical sash

5. Interlock stile

6. Top rail, bottom rail, sides

7. Roller, gasket, glazing, lockset etc.
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1.0 Introduction on type of windows.

Vertical
Vertical outer 
frame

EDPM 
gasket

Mullion

SS Friction 
stay

Inner sash

Glass

Top outer
frame

Transom

Bottom 
sill

Dual lock 
set

Composite Window: Casement cum fixed panel below.
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1.0 Introduction on type of windows.

4 panels casement window.

4 panels casement cum fixed window.

Casement window cum fixed glass panel.

Casement Window.
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1.0 Introduction on type of windows.

3 panels top hung window with fixed below. Top Hung cum fixed glass window.

Top hung window.

Top Hung Window.
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2.0   DESIGN   
ALUMINIUM WINDOW.

Aluminium Window - Good Industry Practices

BCA Aca
de

my



Mullion

2.0 Design – Aluminium Window.

Elevation of Full Height Glass Window

Engineering 
Calculations & 
Analysis

1. Determine wind load

2. Profile check

3. Deflection on mullion

2.1 Design Analysis & Calculations.
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2.0 Design – Aluminium Window.
2.1b Design Analysis & Calculations.
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Structure Aluminium Frame Layout.

2.0 Design – Aluminium Window.
2.1c Design Analysis & Calculations.
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Structural Layout of Aluminium Frame
4505mm W x 2505mm H
Load case – Wind Load Suction

Structural Layout of Aluminium Frame
4505mm W x 2505mm H
Load case – Linear Load

2.0 Design – Aluminium Window.
2.1d Design Analysis & Calculations.
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Design of Window System

2.0 Design – Aluminium Window.

Fixed full height glass window.

2.20 Aluminium Fixed Glass 
Window.

1. Frame Subject to wind load calculations

2. Glass Subject wind load calculations,
Lateral Load.

3. Design Constructed in accordance to 
SS212 – specification for 
aluminium alloy window.

2.20 Fixed Glass Panels.

1. The top fixed glass panel may adopt a 6mm thick float glass and subject to 
satisfy the window glass calculation. In most cases, it will pass unless over size.

2. The below would have to use laminated glass to satisfy the 5th Schedule / 
Approved Document. Determining the thickness and combinations are subject 
calculations.  
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Design of Window System

2.0 Design – Aluminium Window.

4 panels top hung window

2.3 Casement Window.

1. Frame Subject to wind load calculations.

2. Glass Subject wind load calculations.

3. Design Constructed in accordance to 
SS212 – specification for 
aluminium alloy window.

2.30 Casement Window.

1. Casement window is common and widely usen in both residential and public 
housing projects.

2. The advantage is able to provide full open ventilation and light.
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Top hung window

2.0 Design
Design of Window System

2.4 Aluminium Fixed Glass 
Window.

1. Frame No check is required

2. Glass No check is required

3. Design Constructed in accordance to 
SS212 – specification for 
aluminium alloy window.

2.4 Top hung window.

1. Normal size top hung windows, usually 600mm in height is commonly use for 
toilet, store room, yard room.BCA Aca
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2 Tracks sliding window

2.0 Design

2.5 Aluminium Sliding  Glass 
Window.

1. Frame Subject to wind load calculations

2. Glass Subject wind load calculations

3. Design Constructed in accordance to 
SS212 – specification for aluminium 
alloy window.

Design of Window System

2.51 Sliding window is widely used in both private and public projects.

1. It is easy to operate by sliding the glass form left to right or the other 
way.

2. The opening area is only 50% for a 2-track system and 75% for a - 
track system. 

3. The sound transmission is value is higher than a casement or top hung 
window system.
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Composite Full Height Window

2.0 Design

2.6 Aluminium Full Height Glass 
Window.

1. Frame Subject to wind load calculations

2. Glass Subject wind load calculations,
Lateral Load.

3. Design Constructed in accordance to 
SS212 – specification for 
aluminium alloy window.

Design of Window System

2.61 Aluminium Full Height Glass Window.

1. This is classified as full height window system and is commonly adopted for 
private residential projects.

2. Better outlook aesthetically, brighter from internally.BCA Aca
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2. Design
2.6 - Type of Aluminium Frame Systems.
There are basically 5 types of window system that are commonly used in the 
construction industry. 

S/no Type of System Descriptions

1. Sub-Frame System Consist of an extruded aluminium primary frame and 
install to the structure / wall with impact anchor or 
anchor bolt.
The inner frame will be slot into the primary frame 
after all wet works are completed.

2. Cast in Window 
System

Mandatory required for HDB projects. Install at pre-
casting yard.

3. Fixing Lug System The method is commonly adopted for ease of 
installation and cheaper costs.

4. Sub-Frame Bracket 
System

For non finishes structure wall. Is a very demanding 
method which require skilled workmanship and time.

5. Full Height Window 
System.

Designed to maximize natural light, enhance 
architectural aesthetics.
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2. Design

Full sub frame window system – Top Hung window 

Outside

Inside

Extruded sub frame

2.6 Type of Framing System.

2.61 Full Sub - Frame System.
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2. Design

S/no Type of System Descriptions

1. Full - Frame System The system is designed with a primary extruded 
aluminium sub frame and anchor to the structure. The 
main frame will be slot into it when all wet works are 
completed.

2. Advantage

The sub frame is designed as a gutter to receive any 
ingress of water thru the main frame via discharge to 
the external.

3. Disadvantage

Need to co-ordinate the details before actual structure 
works for tolerances.

This system demand for an extremely high costs versus 
the type of system.

2.6 Type of Framing System.

2.61 Full Sub - Frame System.
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2.0 Design

Installed Sub Frame - Window Install Inner Frame into sub frame

Alum sub frame profile Alum sub inner frame profile

Alum sub frame profile

2.6 Type of Framing System.

2.61 Full Sub - Frame System.
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Sub Frame System 

Installed sub
frame with
plastering
completed.

Installing 
Main Frame 
to Sub- 
Frame.

2. Design

Installed
Sub – 
Frame 

2.6 Type of Framing System.

2.61 Full Sub - Frame System.
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2. Design

S/no Type of System Descriptions

1. Cast - In Window 
System

The windows will be pre-fabricated as per the 
approved shop drawings & standby to be installed at 
the casting yard.

2. Advantage

Working environment is conducive. 
No need to deploy manpower at early stage of works.
Ability to control workmanship such as grouting etc.
Mast production / speed.
Eliminate water seepage issue.

3. Disadvantage

Compact schedule, storage space and finance.
Unable to replace frame if is beyond replace.

2.6 Type of Framing System.

2.62 Cast In Window System.

BCA Aca
de

my



2. Design

Cast in window system – Casement window

Stainless steel fish tail
Bracket @ not more 
600mm c/c

R.C. 
precast
wall

2.6 Type of Framing System.

2.62 Cast In Window System – HDB Projects.

BCA Aca
de

my



2.0 Design

Window being placed 
the pre-cast mould. Inspect
and ready for concrete 
casting.

Stainless steel fish tail bracket 
@ 600mm c/c as per HDB 
specifications

Completed precast unit 

2.6 Type of Framing System.

2.62 Cast In Window System – HDB Projects.
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2.0 Design

S/no Type of System Descriptions

1. Fixing Lug Window 
System

This is the most common method and is widely used in 
the construction industry. The based material is made of 
0.8mm thick x 25mm x 150mm (various) G.I sheet.

2. Advantage

Based materials is available ex stock and is simple 
produce.
Costs of materials, fabrication and installation rate are 
low as compare to other system.
Ease of installation.

3. Disadvantage

There is no water discharge system within the window.

2.6 Type of Framing System.

2.62 Fixing Lugs Window System.
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2.0 Design

Fixing lug system – Casement window

G.I. fixing straps
@ not more than 
600 mm c/c

Window sill

Window sash

2.6 Type of Framing System.

2.62 Fixing Lugs Window System.
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2.0 Design

Fixing lugs being spaced
at not more than @ 600mm 
on aluminium outer frame. 

Fixing lug being secured to 
wall with pin & cartridge.

2.6 Type of Framing System.

2.62 Fixing Lugs Window System.

Less 150mm 

Less 600mm 
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2.0 Design

S/no Type of System Descriptions

1. Sub – Frame Bracket 
Window System

This system is only adopted if there are no finishes to the 
structure wall.

2. Advantage

No wet works are involved.

Disadvantage

3. This method require skilled men & experience to work on.
Required double handling where 2 stages of installations 
are required.
High costs due and double handling.
Rely 100% on silicone sealant applications to prevent 
water ingress.
Alignment difficulties. 

2.6 Type of Framing System.

2.64 Sub – Frame Bracket System.
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2. Design

Sub frame bracket system – Top Hung window

Outside

Inside

Extruded sub frame 
bracket secure to 
outer frame (Factory)

Angle bracket
fix on wall at site

2.6 Type of Framing System.

2.64 Sub – Frame Bracket System.
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Primary bracket can be an 
angle or extruded profiles.

2.0 Design

Sub- frame bracket system.

1. The primary brackets of angle 25mm x 25mm 
x 3mm t x 50mmL will  fixed on site.

2. The secondary brackets of the same as above 
will be pre-fixed to the aluminium outer frame 
in factory.

3. Both are to be in alignment as per drawings.

2.6 Type of Framing System.

2.64 Sub – Frame Bracket System.
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2.0 Design

Fixing of primary bracket on 
wall

Extruded secondary bracket 
to outer frame

Vertical section thru window

2.6 Type of Framing System.

2.64 Sub – Frame Bracket System.
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2.0 Design

Secondary brackets 
on outer/inner frame 
pre fabricated

Primary brackets 
to be installed 
align & level as secondary
brackets on outer framings

Secondary 
brackets
Extruded profile

primary brackets
 L-shape angle

Site opening Frame assembly - Factory

2.6 Type of Framing System.

2.64 Sub – Frame Bracket System.
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3.0   MATERIALS SELECTION.

Aluminium Window - Good Industry Practices
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3.0 Materials Selection

1. Aluminium Extrusions BS EN 755 Grade 6063 T5, T6.
Profile Type, Shapes, Sizes & Wall Thickness.

2. Finishes - Coating Powder / Fluorocarbon coating.
Colour - Colour Code.
Standard to compliances.
Specular Value.

3. Types of Glass Colour, Tonality of Glass.
Brand Name.
Country of Origin.
Performance Data.

4. Operating & Bearing Devices. Lock set, Roller, Stainless Steel Stays Cam 
Handle, Wind Block, Gaskets, Silicones 
Sealant etc.

Visual Mock Up Unit.
Operation & Endurance Test.
Performance Mock up Unit.

3.0 Materials Selection
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3.0 Materials Selection

Adequate wall thickness
to receive fixings of 
screws.

Cut profile of window sash Section thru’ outer / inner.

3.1 Aluminium Extrusion Descriptions.

Extruded aluminium member Grade 6063 – T5 (Medium strength, common)

Grade 6063 – T6 (Medium strength but with a 
much higher Tensile & Yield strength.

Grade 6061 – T5

Standard EN 755 Standards (BS 1474)

1. Member sizes, profiles, thickness Subject to design to wind load and 
specification. EN 1991 1-1 2002 part 1-1
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3.0 Materials Selection

BS EN ISO 6506-1:2014

3.1 Aluminium Extrusions  - Grade.

1. Commonly known as an architectural alloy, Alloy AA6063 provides a good 
balance of extrudability and mechanical properties. 

2. Its excellent extrudability alloys allows film walled hollow shapes, intricate solids, 
and other shapes that are usually difficult to extrude with satisfactory finish, to be 
produced more easily. 

3. It responds well to polishing, chemical brightening, anodizing and dyeing. 

4. It is light weight as compare to compare to steel.

5. It also has a high degree of resistance to corrosion.

6. Is easy to produce and fabricate.

7. It is the most suitable material grade to be used in the building industry.

8. Able to be design for external façade use and able to withstand high wind load 
conditions.

9. Able to have options of colour finishes to surface.BCA Aca
de
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3.0 Materials Selection

Custom made profilesCommon window profiles Extruded aluminium profiles

3.1 Aluminium Extrusions – Selection.

1. Determine the window system to be adopted.

2. Select the appropriate profiled to be used, size, shape, wall thickness in 
accordance to the specifications. Design and develop new dies if deemed 
necessary to satisfy the design concepts.

3. Compute the costs versus budget.

4. Compute the engineering calculations and analysis of profiles.
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3.0 Materials Selection

3.1 Aluminium Extrusions

s/no. Descriptions

1. It is a good practice to produce
a tabulation list of extrusions to 
be used for a project.

2. This is to track to ensure that all 
required profiles are in order 
as any missed will hinder the 
production and assembly 
process. 

3. All required information 
pertaining to the weight, colour, 
colour code, girth areas sizes 
of profiles are clearly 
provided for ease of 
reference.
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3.0 Materials Selection
3.2 Powder coating & Fluorocarbon coating.

1. Based on AAMA Standard – America Architectural Manufacturers Association.
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3.0 Materials Selection Type of Finishes / Coating.

Type of Finishes Standard Descriptions.

1. Powder coating AAMA 2603 5 years warranty

2. Powder coating AAMA 2604 10 years warranty - Mid tier 
architectural specification

3. Powder coating AAMA 2605 10 / 15 years warranty - 
Highest architectural 
performance

4. Fluorocarbon coating AAMA 2605 10 years warranty – Highest 
performance exteriror 
specification in the 
architectural industry

3.2 Powder Coating & Fluorocarbon Coating.

1. Based on AAMA Standard – America Architectural Manufacturers Association.
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3.0 Materials Selection.
3.2 Powder coating – Colour Chart

BCA Aca
de

my



3.0 Materials Selection.
3.2 Fluorocarbon coating – Colour Chart
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Sample comparison between original based 
and production panel.

Checking colour tonality / acceptance measurement. 
Portable Color Spectrophotometer.

Acceptable reading is      E 2-3 – Small difference,
visible if viewed side by side. 

3.2 Type of Coatings / Finishes – Instrument & Equipment for Testing.

1. The spray coated finishes of both powder coat and fluorocarbon coating will not 
be 100% the same colour from every batch of coating. 

2. Batches of paint / powder produced may varies in colour tonality, particularly 
metallic finish paint, such as metallic gold, silver metallic etc.

Use of spectrophotometer to check the acceptance tonality.

3.0 Materials Selection.
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3.2 Type of coating Descriptions

1. Fluorocarbon 
coating

This is a high-performance exterior specification.

Complying to AAMA 2605 standard

(佛碳) Substrates are treated in various stages of cleaning, 
degreasing, chemical immersion, washing, drying before 
conveyor to furnace for spraying.

Based materials is fluoropolymer resins (PVDF2)

Categorize as 2 coats, 3 coats, 4 coats system with micron 
thickness of +/- 30,  +/- 40 and +/- 50 respectively.

Recommended for use external architectural products.

Good resistant to moisture, weathering, ozone & UV 
radiation.

Available in wide range of colours.

Surface finish is in matt.

10 years warranty for fading etc.

3.0 Materials Selection.
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3.2 Type of coating Descriptions

1. Powder coating This is a mid high-performance exterior specification.

（粉末涂层） Complying AAMA 2604, AAMA 2605 standards.

Substrates are treated in various stages of cleaning, 
degreasing, chemical immersion, washing, drying before 
conveyor to furnace for spraying.

Based materials is modified polyester resins.

Categorize under +/- 60 microns ≤ 75 microns

Recommended use for the architectural products.

Available in a wide range of colours, non metallic.

Surface finish is semi glossy +/- 60.

10 years warranty on fading, dis-colouration etc.

Costs is cheaper as compared with fluorocarbon coating.

3.0 Materials Selection.
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3.0 Materials Selection

Extrusions are dipped into various tanks to
rinses and chemical treated via air dry.

Cladding or extrusions being jigged and
move into the furnace for coating.

3.2 Types of finishes – Powder coating & Fluorocarbon coating.

1. Daylight Reflectance Value.

2. The Daylight Reflectance of Materials  - Exterior Building

3. Selected powder / fluorocarbon coating are to comply to “Specular Reflectance” 
not exceeding 10% - BCA circular 27th Jun 2016.
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3.0 Materials Selection

Type of Coating / Finishes: % Specular Reflectance Value. Not exceed 10%

3.2 Types of finishes – Powder coating & Fluorocarbon coating.

Reflectance value – Specular value cannot exceed 10%.
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3.0 Materials Selection
Standard AS 1288 – 2006 (Glass in Buildings – Selection ad Installation). 

3.3 Glass Type Descriptions 

1. Annealed Glass Non treated glass, float glass.

2. Heat strengthened 
glass

Processed glass – Heat Treatment

3. Tempered glass Processed glass – Heat Treatment

4. Heat soaked To eliminate spontaneous breakage

5. Laminated glass Safety glass – sandwiched by PVB interlayer

6. Double glazing 2 pieces of glass separated by spacer 

7. Low-E glass Reduces heat transfer

8. Solar control glass Block and reduces incoming heat to indoor

9. Ceramic frit Glass coated with paint

10. Frosted / acid etched Sand blasting or acid apply to rough surface

11. Wire glass Safet glass
BCA Aca
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3.0 Materials Selection
3.3 Type of glass. Description of glass.

1. Annealed Glass Blue tinted, Grey tinted, Green tinted, Bronze tinted, 
Blue green tinted, clear, extra clear glass.

2. Selection of Glass is 
based on the followings:

Brand – Country of Origin

2a. Manufacturers / Suppliers

2b. Glass colour, tonality, combinations, thickness,  Low-E 
coating, Solar control coating etc.

2c. Performance data such as -Shading co-efficient & U 
value

2d. Acoustic requirement

Delivery schedule

Minimum quantity

Limitation on production of glass sizes
BCA Aca
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Range of tinted glass.

Low-E performance glass /
Solar Control Glass. 

Types of Low-E glass.

3.0 Materials Selection

3.3 Types of coated glass.

1. Reflective coated glass

2. Low-E coated glass

3. Solar control glass
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3.0 Materials Selection
Important values3.3 Glass Performance Data.
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3.0 Materials Selection.

6mmt glass  – 31 STC reading

3.3 Glass – Monolithic Acoustic Value
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3.0 Materials Selection.

32mm DGU consist of 10mmt glass + 12mm airspace + 10mmt glass – 37 STC reading

3.3 Glass – DGU Acoustic Value
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3.0 Materials Selection.

32mm DGU consist of 6mmt glass + 1.52mmt PVB Interlayer + 3mmt glass – 37 STC reading

3.3 Glass –  Laminated Glass Acoustic Value  
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3.0 Materials Selection

3.3 Heat Strengthened Glass.

1. Float glass is sent to the furnace for heat treatment at a temperature of +/- 650 
degree Celsius.

2. It undergoes a “slower annealing process”  than tempered glass and hence, has a 
lower compressive strength versus tempered heat treated glass. Glass is weak in 
tension but has a very high compressive strength . 

3. Heat strengthened glass is approximately 2 times stronger than float glass of the 
similar thickness. 

4. Heat strengthened glass is strongly recommended to be used at spandrel area of 
façade wall.

5. It has a less wavy appearance than full tempered glass.
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3.0 Materials Selection

3.3 Tempered Glass.

1. Float glass is sent to the furnace for heat treatment at a temperature of +/- 650 
degree Celsius.

2. It undergoes a “rapid annealing process” and hence, provides a very high surface 
and edge compression in the glass. 

3. Heat strengthened glass is approximately 4 to 5 times stronger than float glass of 
the similar thickness. 

4. The disadvantage of tempered glass is that it is prone to have spontaneous 
breakage, due to impurities, such as nickel sulphide etc. 

5. One approach to minimize spontaneous breakage is to send the glass for further 
Heat Soaked Treatment. 
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3.0 Materials Selection.

To minimize the risk of spontaneous breakage in fully tempered glass caused by nickel 
sulfide inclusions.

3.3 Glass – Heat Soaked Treatment.

1. Heat soaked – To minimize the risk of spontaneous breakage in full tempered 
glass that is caused by nickel sulfide inclusions.
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3.0 Materials Selection.

Thermocouple on glass

Spacer of glass

3.3 Glass – Heat Soaked Treatment.
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3.0 Materials Selection.

Waviness / distorted on glass 
surface is observed from the 
external of the façade.

External view of the glass façade 
is acceptable.

3.3 Glass – Visual Appearance After Installed – Distortion
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3.0 Materials Selection.
3.3 Glass – Visual appearance after installed – Distortion.
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3.0 Materials Selection.

Stainless steel L square ruler – 
300mm L and stainless steel feeler 
gauge. 

Place the long length of the L shaped angle against the 
glass surface. Insert the feeler gauge in between gap and 
record the dimension.  

3.3 Glass – Verification of Glass Distortion.
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3.0 Materials Selection.

3.3 Laminated Glass.

1. Is a process of sandwiching 2 pieces of glass in between a piece (or 2) of PVB 
clear interlayer.

2. PVB interlayer comes in standard thickness of 0.38mm, 0.76mm 1.52mm etc.

3. Higher grade such as Sentry Glass products is 5 times the strength and also 100 
times more stiffen than the normal type of PVB (polyvinyl Butyral a- a clear 
thermoplastic resin). Thickness 0.89mm, 1.52mm, 2.28mm, 2.53mm.

4. Laminated glass is classified as safety glass.

5. Laminated glass has a better value acoustic value than DGU.
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3.0 Materials Selection.

3.3 Insulated Glazed Unit – Double Glazed Unit.
1. It is a process of placing 2 pieces of glass with an aluminium spacer desiccant in 

between and sealing the perimeter with structural seal. 

2. DGU is good for energy efficiency.
3. Noise reduction – multi layered glass dampens external sound vibrations.
4. Condensation control – keep inner glass pane at a more consistent temperature & 

prevent moisture from forming on the interior surface.

Double Glazed UnitDouble Glazed Formation
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3.0 Materials Selection.

3.3 Low – Emissivity Glass.

1. Low-E glass is a energy efficient glass that has microscopically thin coatings 
applied to its surface, which minimizes the infrared and ultraviolet light that 
passes through while allowing visible light to enter.

2. The coating reflects heat and thereby keeping the internal cool.
3. Very good performance Low-E glass has a very low Shading co-efficient and U 

values.

4. The disadvantages are high costs and possible difficulties in getting replacements 
in the future due to production or supply issues.

5. Advantage is the glass will give an aesthetic good outlook and allow energy 
savings. 

Low-E Glass Low-E Glass Facade
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3.0 Materials Selection.

Colour ChartVarious Patterns and Design 

3.3 Ceramic frit Glass.

1. The surface #2 of the glass is applied with layers of paint finish and sent to the 
furnace for adhesion.

2. There are wide range of colours available to choose from, commonly are white 
and grey.

3. Frit patterns such as pokka dots, squares, oval shapes etc, are commonly used.
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3.0 Materials Selection.
3.3 Frosted Glass.

1. A mechanical process uses high speed machine to blast sand against the glass 
surface to roughen.

2. Disadvantage is maintenance issue as any stains on it is not washable and not 
able to be cleaned off. 

3.3 Acid Etched Glass.

1. Hydrofluoric acid is used to corrode the surface #2 of the glass surface. 

2. The smooth surface is easy to clean and wash. 

3. As hydrofluoric acid is strictly controlled, only available overseas. 

The glass is opaque on one surface and is rough.
Easily stained – finger print, oil, dust, dirt
Removal of stain is difficult. 

Frosted Glass
Acid Edge Treated Glass

The glass is opaque on one surface 
but it is much smoother than sand blast finish
Stains can be easily washed &
removed. 
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3.0 Materials Selection.

Wire Glass

3.3 Wire Glass.

1. It is classified as safety glass and is recommended to use it for windows in mental 
hospital, old folk homes etc.
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3.0 Materials Selection.

3.3 Glass Logo.

1. It is a good industry practice to provide logo on glass surface to ease the tracking 
/ identifying the type of glass that was used after a period of time.

2. Whether it is tempered logo, heat strengthened logo, laminated glass logo.

3. There are standard norms to locate the logo, on external glass surface, either on 
left / right hand bottom corner.

Glass LogoGlass Logo is upside down
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3.0 Materials Selection

4.0 Opearting & Bearing Devices – Window.

Standard / Miscellaneous Items – Brackets, screws, anchor bolts, G.I. sheet etc.

1. Accessories & hardware for window.

2. Stainless steel compliance BS EN 10088

3. Aluminium profies compliance to EN755 (euro code)

4. General items:

5. Fixing lugs produced from G.I. sheet – install window frames.

6. Hot dipped galvanized steel brackets, sleeves.

7. Anchor bolts – galvanized finish

8. Stainless steel screws

9. Spray paint

10. Putty BCA Aca
de
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3.0 Materials Selection.

4.0 Operating Devices & 
Bearings for 
Windows

Description of Hardware & Accessories.

Type Hardware / accessories

1. Casement window Stainless steel friction stay 

2. Stainless steel friction stay with control bar

3. Cam handle / cam handle with key

4. Dual locking system / multi point lock

5. Child care lock

6. Stainless steel restrictor

7. Wind block

8. Sliding window Crescent lock / key

9. Nylon rollers

10. PVC stopper
BCA Aca
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a. Stainless steel friction stay

c.  Cast alloy cam handle
d.  Locking device – dual lock 

b.    Stainless steel restrictors 

e.  Casement guider

3.0 Materials Selection.
4.0 Operating & Bearing Devices – Casement & Top Hung Windows.
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Stay – open 90 degree with
 Minimum edge distance

Standard stay – open at
90 degree with gap of
210mm

Stay with Press Button Control –
Open at 30degree, lock.
Press to release to full 90 degree. 

3.0 Materials Selection.
4.0 Operating & Bearing Devices - Friction stay – Casement & top hung 

windows.

1. Stainless steel friction stay is used to secure both the outer and inner frames to 
facilitate the opening of the window glass panel.

2. It consists of a wide range of products from various manufacturers.

3. Need to select a suitable and reliable product based on compliance to SS212 
standard.

4. Selected product must be tested and proven product with compliance to SS212 
standard.
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1800

600 600 600

1500

3.0 Materials Selection.

Calculation of weigth 
of frame & glass

Aluminium inner frame Weight

1. Inner frame CA100

1a (0.6 x 2) + (1.5 x 2) 4.2kg

2. Glass

2a 0.6 x 1.50 = 0.9 x 
20kg/m2

18 kg

3. Hardware

3a Handle, lockset 1.0kg

4. Total:

4a Total weight of a single 
alum glass panel 
1a+2a+3a

23.2kgNote:

1. Besides the weight, the maximum width of 
a single panel is restricted to 900mm w.

4.0 Determine the weight of frame/glass/hardware to select type of friction stay.
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3.0 Materials Selection – Casement/top hung        
4.0 Operating & Bearing Devices -  Stainless Steel Friction Stay – Casement / Top 

Hung Windows.
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Wind block – resist buckling when
subject to wind load.Operating and Bearing Devices for Casement Window.

Part view of an casement window
- installed with wind block.

3.0 Materials Selection – Casement / Top Hung.       

4.0 Operating and Bearing Devices – Casement Window.

Wind Block.

1. The wind block is installed to the mid-centre on both vertical outer frames.

2. Need to be installed when window height exceeded 1.20m H

3. The block is designed to resist buckling when the member is subjected to wind 
load.
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3.0 Materials Selection – Casement / Top Hung.       

Stainless steel restrictor –
restrict the opening angle.

Safety child lock – with key.

4.0 Operating & Bearing Devices - Stainless Steel Restrictor – Casement Window.

1. Stainless steel restrictor is used when a casement or top hung is beyond the 
extreme width or height. 

Safety child lock

2. A safety child lock is used as a safety aspect to prevent children from pushing 
open the window. 

BCA Aca
de

my



e.  Crescent lock for sliding window f. Nylon stopper – sliding window      

g.  Sliding window roller h.   Location of stoppers 

Operating and Bearing devices.

3.0 Materials Selection – Sliding Window.        

4.0 Operating and Bearing Devices – Sliding Window.
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3.0 Materials Selection – Aluminium Window.         

Typical full size mock up sample Typical full size mock up sample

4.0 Operating & Bearing Devices - Full size Visual Mock Up Sample.
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Operating and Bearing devices – Test report
Results on the endurance / operational test. Product is reviewed after endurance test.

3.0 Materials Selection – Aluminium Window.         
4.0 Operational & Endurance Test – Operating / Bearing Devices Test Report.
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3.0 Material Selection.

Profile of Gasket.

4.0 Operating & Bearing Devices – Gasket for Window.

1. Gasket is manufactured in various size, shapes, thickness as per the design 
requirements / specifications.

2. Materials commonly used and in compliance to specifications are as below:

3. Neoprene 

4. Santoprene – offers superior resistance to UV rays, ozone & extreme weather.

5. EDPM (Ethlylene Propylene Diene Monomer) 
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3.0 Material Selection

Glazing gasket 
inserted on site.

Glazing gasket 
inserted in factory.

Glazing gasket 
inserted in factory.

Glazing gasket 
inserted in factory
but to provide break 
off at weep holes
location.

Typical section details of window sill.

4.0 Opearating & Bearing Devices – Gasket for Window.

1. Gasket is part of the key role in the window system as it helps to compress the 
inner and outer frame tightly to permit the transmission of sound and also 
prevent water ingress.
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3.0 Material Selection

Window – Setting Block.

Casement cum fixed glass window.

Setting 
block 
location

Setting Block 6mm H x 
10mm W x 20mm L 

Section thru casement window – Detail 4.

To regulate the squareness 
of frame. 

4.0 Setting Block.

1. Setting block is used to support the glass weight uniformly.

2. Material is EDPM and has a shore A hardness 80A – 90A.

3. The setting block’s positioning is always ¼ from both the left and right 
edges.

4. The width and height is calculated depending on the width, height and 
weight of the glass panel. 

4.0 Setting Block – To Support Glass Weight & Position.
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3.0 Material Selection

Type of silicone sealant.

4.0 Type of Silicone Sealant. Descriptions.

1. Weather seal silicone sealant External use, water tight

2. Polyurethane sealant Internal usage

3. Acrylic sealant Internal / paintable

4. Structural silicone sealant External / internal

5. Non bleed weather silicone sealant External, weather seal
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3.0 Material Selection
4.0 Silicone Sealant - Colour Chart

BCA Aca
de

my



3.0 Material Selection
Performance Test of indow.

SS 212 : 2007
Aluminium Alloy Windows

Performance Test on Window

Sequence of Test

1. Air leakage test

2. Water tightness test

3. Structure performance test

4. Repeat water test

5 Proof load test

4.0 Performance Test Window – SS212 : 2007
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3.0 Material Selection
4.0 Performance Test Window – Air Leakage Test Report.
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3.0 Material Selection
4.0 Performance Test Window – Air Leakage Test Report.
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3.0 Material Selection
4.0 Performance Test Window – Water Test and Result.
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3.0 Material Selection.

Steel chamber Window installed - Side Window installed - Elevation Water spray on façade. 

4.0 Performance Test SS212: 2007 – Window System.

1. Air Leakage Test

2. Water Tightness Test

3. Structural Performance Test

4. Repeat Water Test

5. Proof Load Test
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3.0 Material Selection.

4.0 Performance Test Report – SS212 : 2007
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4.0   MANUFACTURING AND 
FABRICATION PROCESSES.

Aluminium Window - Good Industry Practices
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4.0 Manufacturing and Fabrication Processes.

4.0 Manufacturing & Fabrication Processes.

1. Manufacture of aluminium window is in accordance to approved shop drawings 
& cutting lists.

2. Check incoming materials / hardware / accessories versus purchase order.

3. QA/QC check on coated extrusions / mill finish – micron thickness.

4. Input into system, storage, ready to draw out.

5. Cutting, notching, milling, drilling, punching. 

6. Assembly of units and inner frames.

7. Install hardware and accessories.

8. QA/QC check – quality, dimensions and workmanship.

9. Final cleaning and protection.

10. Schedule for delivery to site.BCA Aca
de
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4.0 Manufacturing and Fabrication Processes.

Extrusions Sample Board - Approval

4.0 Manufacturing and Fabrication Processess.
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4.0 Manufacturing and Fabrication Processes.

Hardware, Accessories & Powder Coat Colour Sample Board - Approval

4.0. Sample board – Hardware, accessories and colour sample..
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4.0 Manufacturing and Fabrication Processes.

Approved Glass Sample:

Glass Sample – Approved 
& signed off by the 
Architect.

Approved Glass Technical Data

4.0 Glass sample – Approval and specifications. 
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4.0 Manufacturing & Fabrication Processes.
4.0 Powder Colour Chart – Selection.
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4.0 Manufacturing & Fabrication Processes.

Colour sample Colour Code Powder coat sample – Approved & signed
off by the Architect. 

4.0 Powder Coat / Flourocarbon Coating -  Sample Comparison / Approval.

1. Physical sample – powder coat colour.

2. Micron thickness check.
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Actual extrusion profileDie drawing of profile.

4.0 Manufacturing & Fabrication Processes.

Description of check.

1. Shape, alignment, warp and finishes.

Wall thickness of profile.

Powder / Fluorocarbon coating – micron thickness.

Properties test - Tensile test, chemical composition, yield strength.

Brinell hardness test - profile

4.0 Checking of Incoming Extrusions. 
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4.0 Manufacturing And Fabrication Processes.

4.0 Checking of Incoming Extrusions – Die Drawing.
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Gauge meter – hardness test

Digital caliber – test wall thickness Coating Thickness Instrument – 
Testing of coating thickness.

4.0 Manufacturing And Fabrication Processes.
4.0 Types of Testing Equipment – Hardness Test, Caliber for Wall Thickness, 

Coating Thickness Instrument.

BCA Aca
de

my



4.0 Manufacturing & Fabrication Processes.

4.0 Check on In-coming Extrusions on Powder Coat Finish.

1. The surface coating was found to be easily peeled off.

This batch of materials will be 100% checked.

Defects and  Reject.

1. Degreasing, chemical pre-treatment, rinse and dry.

2. Sample for testing.
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Provide protection to surfaces of 
profiles before cutting / fabrication.     

Powder coat is peeled off.

4.0 Manufacturing & Fabrication Processes.

4.0 Protection Tapes – Frame and Glass.

1. Inner frames will be protected with adhesive PVC tape (70 microns) prior to 
commencement of fabrication and storage.

2. This is to prevent scratch of surface during handling.
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Double cutting machine Milling of profile

Multiple milling / drilling Punching of profile

4.0 Manufacturing & Fabrication Processes.
4.0 Machineries – Production.

1. Inner frames will be protected with adhesive PVC tape (70 microns) prior to 
commencement of fabrication and storage.

2. This is to prevent scratch of surface during handling.
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4.0 Manufacturing & Fabrication Processes.

CNC cutting machine End milling machine

Crimping machine

4.0 Machineries – Production.
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Punching of profile – 
weep hole

Punching – joining of transom
                   for connection of
                   members 

Weep holes on sliding 
bottom track to discharge
water.

4.0 Manufacturing & Fabrication Processes.

4.0 Cutting, Milling & Punching Processes – Sliding Window.
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4.0 Manufacturing & Fabrication Processes.

Photos on Sample of 
Typical and Non
Typical assembly joints – 
for ease of understanding
and guidance.

Physical samplings. 

Designated personnel – 
Task for respective job.

4.0 Mock Up Samples / Duty Personnel Chart.
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Insert weather seal gaskets before assembly End of transom is fully sealed with    
    weather seal / silicone sealant.

Sealant pad may also be used to seal  between joint members

Sealed 
end.

4.0 Manufacturing & Fabrication Processes.

4.0 Inserting Gaskets & End Sealing with Silicone Sealant / Sealant pad.
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Joining of vertical / horizontal

Joint is sealed with weather silicone sealant to prevent seepage through mechanical joints. 100% 
check is required.

Transom is seal before joining

4.0 Manufacturing & Fabrication Processes.
4.0 Assembly of members with ending sealings to prevent water ingress.

BCA Aca
de

my



Joining of vertical / transom member Screw head is treated with silicone sealant

4.0 Manufacturing & Fabrication Processes.

4.0 Assembly of members with ending sealings to prevent water ingress.
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Partial assembled frame Complete assembly of framing

4.0 Manufacturing & Fabrication Processes.

4.0 Process on the Assembly of Full Window Frame.
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Fully assembled frame outer 
frame

4.0 Manufacturing & Fabrication Processes.

4.0 Process of assembly of full frame.
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Cut surface to be dipped with 
silicone sealant before crimping.

Inner frame is being assembled by 
crimping machine. 

Assembly of inner frames – crimping process.

Ensure joint is flat 

4.0 Manufacturing & Fabrication Processes.
4.0 Assemble and Crimping of Inner Frame – Casement / Top Hung Window.

BCA Aca
de

my



Cramping of inner frame 
with spigot.

Fully assembled inner frame.

This is the one of the conventional & common method of assembly of inner frame. 

4.0 Manufacturing & Fabrication Processes.

Extruded spigot.

4.0 Assemble and crimping of inner frame – casement / top hung window.
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Provide 6mm diameter hole
at the base of the bottom sash.

This is to allow water to drain off –
water seep through gaskets 
and joints.

Punching of weep holes for water 
discharge to prevent overflow.

4.0 Manufacturing & Fabrication Processes.

Water seep down from here.

Section through transom and 
casement window inner.

4.0 Water Discharge Provisions –  Weep Holes for Casement & Sliding Windows.
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Seal joints between members with silicone 
sealant    

Soldering of gaskets to ensure no gaps

1. Gaskets play an important role in the performance of the window system.
2. Ensure the correct type of materials is to be used – EDPM. (Ethylene Propylene Diene Monomer)

4.0 Manufacturing & Fabrication Processes.

4.0 Soldering of Gaskets on Inner Frame.

1. Gaskets is a key important member of a window system.

2. Ensure gaskets are compatible to achieve design requirements.  
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Insert of roller – sliding window Insert of mohair –sliding window

Crescent lever lock

4.0 Manufacturing & Fabrication Processes.

2 panel sliding window Mohair

2 rollers per
panel

Nylon roller

4.0 Sliding Window – Install Hardware & Accessories.
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Fixing of friction stay to inner frame. Assemble of inner to outer frame.

Secure friction stay to
inner sash and outer frame.

4.0 Manufacturing & Fabrication Processes.
4.0 Casement Window – Install Hardware & Accessories.
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Fixing of cam handle to inner sash Profile to prevent falling 
Friction stay – safety feature

4.0 Manufacturing & Fabrication Processes.

Safety feature – design of channel to engage the 
housing of the stainless steel friction stay to 
prevent falling off. 

4.0 HDB Safety Feature Window System.

1. HDB safety feature system – System designed with gutter to prevent falling 
windows.
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Normal profile
without Safety 
Feature.

Stainless steel friction
Stay – Slot into gutter
Safety Feature.

4.0 Manufacturing & Fabrication Processes.
Direct place on gutter,
no slot in.

Standard window system. 

Safety Window System. 

4.0 HDB Safety Feature Window System.
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Final QA/QC check on dimensioning. 
Quality finishes.

Frame ready for QA/QC Inspection 
before applying protection tapes 
over.

4.0 Manufacturing & Fabrication Processes.
4.0 Casement Window – Completed for Final QA/QC Check.
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4.0 Manufacturing & Fabrication Processes.
Quality Assurance / Quality Check – Guide. 

4.0 Quality Assurance / Quality Check  - Guide. Tolerances.

A. Window frame

1. Length +/- 1.5mm

2. Straightness +/- 1.5mm

3. Accuracy on angles +/- 2 degree

4. Accuracy on sides +/- 1mm

5. Accuracy of diagonals +/- 2mm

6. Source: National Productivity and Quality 
Specification (NPQS)

B. Glass Tolerance.

1. Height +/- 2mm

2. Width +/- 2mm

3. Straightness of edges +/- 1mm

4. Tolerances on insulating glazed unit BS 5713

5. Source: National Productivity and Quality 
Specification (NPQS)
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5.0   PROTECTION.

Aluminium Window - Good Industry Practices
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5.0 Protection of Frames.

PVC  black adhesive tape of 70 microns thickness. 
Tapping of frame.

5.0 Protection of Frames.

1. Is a normal standard practice to protect the extrusion surfaces during the incoming.

2. Provide black adhesive tape on the surface of the extrusions to prevent scratches 
before actual fabrication.

3. Blue adhesive tape is mainly used to protect glass surface.

PVC blue adhesive tape for wrapping / glass protection..
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Cleaning of frame prior tap over with adhesive
protection sheet.

Applying protection tape on frame prior
delivery. Frame corners are further wrap
with cardboard protection.

5.0 Protection of Frames.

5.0 Cleaning and Provide Adhesive Protection Tapes to Frames.
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Inside

Outside

Protection layer 1
to be remained 
upon wet works 
completed.

Protection layer 3 to
remove when glazing.

Protection layer 2 to 
remained upon internal
wet works completed.

(5.3 a)

5.0 Protection of Frames.

Protection of Frames.

1. The 1st and 2nd layer of the protection tapes will stay input until stage of 
cleaning and handover period.

2. The 3rd layer is to be removed to facilitate glazing works. 

3. After glass is installed, apply a new protection over as per layer 3.

5.0 Protection of Frames to Facilitate Glazing Works in Advance.
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5.0 Protection of Frames.

Yellow tape is for removal to facilitate
glazing works. 

5.0 Differentiate Protection Tape to Ease of Glazing Works. 

1. The white protection is to be retained and removed before handling over.

2. The yellow tape is to distinguish installer for removal before glazing works.

3. Upon completion of glazing works, apply new adhesive tape over.

4. All protection tapes will only be removed before QA/QC inspection. 

Black tape is to be remained until 
all other wets works are completed.

BCA Aca
de

my



Corners are further protected
to prevent damages during handling.

Glass panels are provided with adhesive 
protection film prior delivery to site.

5.0 Protection of Frames.

5.0 Protection to Glass.

1. All fabricated windows shall be protected with pvc adhesive film with cross 
wrap between members.

2. Corners are also provided with corner carboards to prevent knocking during 
handling and delivery. 

3. All glass edges shall be grinded (hand / machine) for ease of handle. 
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5.0 Protection of Frames.

Water-based acrylic co-polymer emulsion coatingCorrugated Polypropylene Sheet  

5.0 Types of Protections to Glass & frames.

Adhesive Blue Protection Sheet  
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5.0 Protection of Frames.

5.0 Protection Tapes to Glass Surface.

1. There are basically 3 types of protections to glass, generally adopted in the 
building industry.

2. PVC adhesive protection tapes. 

3. Norm and commonly used. 

4. Disadvantage is short life span of only 5 months from date of application.

5. The glass surface has to be cleaned before applying adhesive tape over the 
glass surface. 

6. The costs is the most economical as compare to the other 2 types

Adhesive Blue Protection Sheet  
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Standard PVC adhesive protection tape to 
Glass.

3mm thick corrugated polypropylene   
sheet to glazing.

5.0 Protection of Frames.

5.0 Types of Protections to Glass & Frames.
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5.0 Protection of Frames.
5.0 Protection Tapes. – Corrugated Polypropulene Sheet.

1. The 2nd option is to use corrugated polypropylene sheet.

2. The board is 3mm thick and non-adhesive, hence need the adhesive tape to stick 
on. If the tapes fail, then will invite water, dust, moisture to tarp within.

4. The life span is depending on the adhesive black tape.

5. The environment and glass surface has to be cleaned and free from dust to allow 
the pvc adhesive tape to work.

6. Cost is mid range as compared to the 2 types.

Corrugated Polypropylene Sheet  

Black Adhesive Tape  

Aluminium top outer frame. 

3mm corrugated Polypropylene 
Sheet  

OutsideBCA Aca
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Glass being protected with 2 coats of 
water-based acrylic co-polymer 
emulsion coating. 

Protection tape falling off after
3 – 5 months.

5.0 Protection of Frames.

5.0 Protection Tapes – Water Based Coat.

1. Protection to glass surface using “Water Based-Acrylic Co-polymer Emulsion 
Coating”.

2. Is easy to apply and also easy to remove.

3. Costs is the most expensive as compared to the other 2 types.

4. Life span is maximum 18 to 20 months. (Heavy Duty Type)

Water-based acrylic co-polymer 
emulsion coating
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5.0 Protection of Frames.  

Dip roller over the liquid and roll
over the glass surface

Single coat application. Site application @ yard. 

5.0 Protection Tapes – Water Based Coat.

1. Ensure the glass surface is clean and free from dust before applying the coat.

2. The system required 2 coats.

3. 1st coat – curing time is 90 minutes

4. 2nd coat – curing time is 120 minutes 
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5.0 Protection of Frames.  

Window glass panel was fully applied with 2 layers of protective 
coatings and cured – in house application prior delivery.

Application did not comply to
manufacturer’s
recommendation or cleaning
is not carried out accordingly.

5.0 Types of Protections to Glass & Frames.

1. Application of each coat must be strictly adhered to the manufacturer’s 
recommendations and instructions.
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5.0 Protection of Frames.  

5.0 Procedure of removal of coating on glass surface.

1. Dip a clean white cloth into a pail of clean water and rinse.

2. Use the wet cloth and rinse the surface of the protection at the corner.

3. You may peel off the edge of the protection after about 10 minutes of rinsing. 

4. Repeat the sequence and will easily be peeled off. It may need a 3 to 4 attempts 
if it the façade is exposed to weather for a longer duration.

5. Glass surface is clean and only requires generally cleaning with clean water. 

6. Take a shorter time to remove versus the adhesive protection tape.

Application at casting yard. Sample of peeling off. 
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5.0 Protection of Frames.  

20kg, 60kg & 160kg
5 to 6 m2 kg1

5.0 Types of Protections to Glass & Frames.
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Glass surface 
damaged - 
rainbow effect

5.0 Protection of Frames.  

5.0 Damaged on Glass Surface.

1. Glass has been manufactured for a long time and is not fresh and hence, not 
recommended to go for coatings, such as Low-E, Solar Control etc.

2. Improper storage at warehouse, especially weather conditions such as winter or 
summer time.

3. No spacer between each piece of glass during packing.

4. Chemical weathering is the gradual breakdown of a glass surface caused by 
environmental moisture, water and atmospheric gases.  
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5.0 Protection of Frames. 
5.0 Glass defects – Rainbow effect.

1. The life span of the PVC adhesive tape is maximum of 5 months.

2. Polishing of glass is an option, subjective to the seriousness of the damage.

3. In most cases, rainbow effect appearance is not able to be polished away.

4. Likelihood is over polished and caused the appearance to be distorted at a 
distance viewing.

Rainbow effect appearance. Very badly damaged surface.
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Outer frame being damaged. External hacking / damage frame.

5.0 Protection of Frames.

5.0 Protection of works.

1. Extra care must be taken while carrying out dismantling of scaffolding, stagging 
and working platform to minimize damage to other works.

2. Avoid or provide adequate protections if hacking works is deemed required.

3. Proper instructions, supervision and planning are important to avoid abortive 
works and waste of time.

4. Workers are to be educated and learn to take care of themselves as well as 
other parties’ items. 
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Transom member damaged. Cement bags stacked on to bottom 
frame, sagging and out of alignment.

5.0 Protection of Frames.

5.0 Protection – Common Defects.

1. These are common abortive costs being found on site. 

The right bottom photo indicated that the installation works were in-completed 
and without protections. 

2. The bottom left photo shows that the transom member was damaged by a heavy 
object, inconsiderate behavior.
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Aluminium bottom outer frame
being damaged by hard object during
hoisting process. 

Plastered wall was hacked off, due to 
clearance – Alum frame damaged. 

5.0 Protection of Frames.

5.0 Frames Being Damaged by Others on Site.

1. The photo on the bottom right corner indicated that due to the non compliance 
of the corridor width, the plastered wall was hacked to satisfy the requirements.

2. There were no sign of effort to carry the protection to the window frame, 
causing the damaged beyond repair, thus have to replace with a new set.
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Window frame being damaged during hoisting of materials.

5.0 Protection of Frames.

5.0 Protection.

1. This installed window were damaged during the hoisting of heavy materials to 
the roof level. 

2. It was not able rectified and hence, the entire window frame were had to cut 
out, constituting extensive abortive costs and time.
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6.0   DELIVERY, STORAGE AND 
HANDLING.

Aluminium Window - Good Industry Practices
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6.0 Delivery, Storage and Handling

6.0 Delivery of Materials.

1. All goods must be inspected as per the QA/QC requirements before labelling it 
prior delivery to site.

2. Proper packing and documentation will ease the site personnel on the smooth 
loading of materials and inspection.

3. Plan schedule of delivery against the actual progress of works plus a cross 
reference to the master programme.

If damaged / incomplete frames were found, acknowledged the discrepancies on 
the “Delivery Order” for record. 

4. Storage space.

4a. Sheltered place and suitable for unloading.

4b. Safe, clean and stable flat ground to sustain the load of heavy vehicles.

4c. Ease of access, distribution of materials and is non heavy traffic route.

4d. Safe guard storage space with lock to prevent any lost of materials etc. 

4e. Proper and adequate lighting – especially located in the basement.

4f. Ensure proper ventilation.

BCA Aca
de

my



Improper storage of materials on site. Frames are stacked in a mannerly order on site prior installation.

6.0 Delivery, Storage and Handling

Materials storage with crates. Proper wrapping and stacked. 

6.0 Storage Space.

1. Ensure housekeeping on a weekly basis.

2. Materials should be kept away from the ground with timber crates to ease 
handling and housekeeping.
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Frames stacked on steel crates on site 
prior installation. Easy to locate frames.

6.0 Delivery, Storage and Handling

Frames packed in timber crates for
delivery to site.

Fabricated frames – clear 
labelling and wrapped.

6.0 Storage Space.

1. Ensure housekeeping on a weekly basis.

2. Materials should be kept away from the ground with timber crates to ease 
handling and housekeeping.
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Materials packed on timber crates for ease of
unloading.

Materials packed on timber crates for ease of 
unloading on site via hoist to respective floors
before installation.

6.0 Delivery, Storage and Handling
6.0 Delivery of Materials.

1. The delivery of frames has to comply to the delivery schedules as provided by the 
project in advance.

2. The “Requestion of Delivery Form” has to state clearly on the sequence of loading 
of the goods to be delivery, the first to load up will be the last to unload at site 
storage.
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6.0  Delivery, Storage and Handling

Use glazing glove during handling and
glazing works.

Use sucker to carry glass for heavy and large
glass.

6.0 Delivery of Materials.

1. Glass being delivered to site with proper shelter and protection.

2. It should be stacked above ground and lean the top edge of glass against the 
wall with cardboard sheet or rubber pad.

3. Delivery of glass panel should be packed with spacer in between each piece 
and secured tight and proper.

4. Goods should be packed proper on steel racks and wrap with protection film for 
stable and safe delivery.
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7.0   INSTALLATION METHOD.

Aluminium Window - Good Industry Practices
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7.0 Installation Method.

a. Lug system b. Sub frame bracket system c. Full sub frame system

7.0 Installation Method - Fixing on Site.

1. There are 3 types of installation methods commonly adopted as below:

2. Fixing Lug System

3. Sub-Frame Bracket System

4. Full Sub-Frame System
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7.0 Installation Method.

7.0 Basic Requirements for Installation of Aluminium Window.

1. Close co-ordination between the Main Contractor and follow up on the progress 
of the structural / architectural works are critical. 

2. Pre-monitoring and site checks between structural openings and approved shop 
drawings are important to ensure that there are no discrepancies to avoid any 
abortive works when necessary. 

3. Any discrepancies found will be reported to the Main Contractor to advise and 
solutions while follow up with administrative documentations. 

4. Request for reference setting out plan and datum level.

5. Request for appropriate storage.

6. Provide Method of Statement prior start installation.

7. Conduct Trade Demonstration on the Installation of Windows.

8. Provide Inspection form to ascertain the required standard.

9. 100% check on grouting works – for crack, shrinkage, holes, compact etc.

10. 100% check on waterproofing applications.
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7.0 Installation Method.

7.0 Inspection Form.

1. Standard Site Inspection 
Form – 
a. Installation of Window.
2. Grouting works.
3. Water proofing works.
4. Field water test.
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7.0 Installation Method.

NURON BX 4-22 CORDLESS CONCRETE NAILER ROTATING LASER LEVEL

TIMBER SHIMS MEASURING TAPEPD-S LASER METER

7.0 Basic Equipment and Tools for Installation of Aluminium Window.

BCA Aca
de

my



7.0 Installation Method.

Verify window sizes RC base for supportProvision of rebates 
for fixing lugs

7.0 Preparation works – Before Site Installation of Windows.

1. Review the approved setting layout plan versus the approved window shop 
drawings.

2. Ensure datum level and reference grids are clearly indicated.

3. Verify the structural openings for any discrepancies. Request Main Contractor to 
hack or backfill to the required sizes in advance, before actual delivery of 
materials to site.

4. Is a common practice to spray affected location of hackings with red paint.

Spray red paints on 
location for hacking
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.

Under provision of r.c. kerb to facilitate  
the installation of window frame.Co-ordination – verify site measurement

before fabrication.

7.0 Installation Method.

7.0 Preparation works prior installation.

1. Ensure that the height of the r.c. kerb is provided adequately to facilitate the 
proper installation of windows and grouting.

2. There were cases where window installers were to install the window frames 
despite that the kerb was not being casted.
This will result in improper infill of grout and create a bad bonding.

3. R.C. beam that were under casted, is to be back filled with approved method to 
avoid future defects and abortive costs. 

No co-ordination 
between M&E &
Archi works.

BCA Aca
de

my



No co-ordination between M&E
 services and architectural works.

Rectification of infill was not in compliance 
with MOS. 

7.0 Installation Method.

7.0 Preparation works prior installation.

1. Ensure that the height of the r.c. kerb is provided adequately to facilitate the 
proper installation of windows and grouting.

2. There were cases where window installers were to install the window frames 
despite that the r.c. kerb was not being casted.
This will result in improper infill of grout and create a bad bonding.

3. R.C. beam that were under casted, is to be back filled with approved method to 
avoid future defects and abortive costs. 
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7.0 Installation Method.

Verify opneing Verifying grid reference.

Transferred of level. Setting position based don reference 
grid..

7.0 Preparation Works Before Installation of Windows..

1. Transfer datum level beside the opening and verify dimensions.

2. Transfer grid reference on slab and wall beside opening, verify dimensions.

BCA Aca
de

my



7.0 Installation Method.

Ensure fixing lugs are spaced
not more than 600 mm c/c.

Ensure joining of frames on site 
are seal with weather seal.

Pre-drilled holes for site
assembly.

7.0 Installation Requirements – Sliding Window.

1. Window frames with large sizes such as 2.80m and above is recommended to 
be sub divided into small modules for the ease of delivery, handling and access 
by means of passenger transportation.

2. The weak part is the joints between modules and will have to be treated at site 
with weather seals to prevent water ingress during heavy downpour.
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7.0 Installation Method.

Caulk joining frames with
weather seal.

Seal also the top of 
adjoining mullions

Secure with F clamp 
upon applying with 
seal

7.0 Installation of Aluminium Frame.

1. Sealing of interlocking modules with weather silicone sealant. 

2. Use F clamp to secure tight of interlock mullions until excessive silicone sealant 
were squeezed out.
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7.0 Installation Method.

Setting out alignment with
auto laser

Verify vertical alignment
against the frame.

Installation in accordance
to setting reference grids 
and level. 

7.0 Installation of Aluminium Frame.

1. Submit Method of Statement for the Installation of Window.

2. A Trade Demo is carried out and witnessed by the Consultants, RE, RTO and Main 
Contractor.
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7.0 Installation Method.

Verifying in / out alignment. Verify in / out alignment. Reference lines o guide for
during frame installation.

7.0 Installation of Aluminium Frame.

1. Submit Method of Statement for the Installation of Window.

2. A Trade Demo is carried out and witnessed by the Consultants, RE, RTO and Main 
Contractor.
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7.0 Installation Method.

Full window frame positioned without
grouting.

Installation of window frames at Pre-Cast yard. 

7.0 Installation of Aluminium Frame.

1. Window frame installation was completed pending final inspection, before 
grouting works and water proofing applications. 
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7.0 Fixing Lug System.

1. Ensure that the reference grids and datum level 
are transferred to the respective opening for 
verification of dimensions.

2. Install outer frame with +/- 450mm L x 24mm x 
0.8mm thick galvanized steel lug being slotted in 
via secured to the concrete / wall with power 
nails. 

3. Timber shims shall be used to shim the window 
frame temporary in position, before securing by 
power nails progressively.

4. Repeat the sequence of fixing as per item 3. 
until are completed. 

5. Check datum level and position at various steps 
with laser to ascertain alignment and level.

6. Record all readings in the Inspection Form.

7.0 Installation Method.

Vertical section thru window.
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<600mm*

Plumb to 
check
alignment

Using spirit 
level or auto 
laser level to 
check
verticality

7.0 Installation Method.

Position of fixing lugs

Fixing lugs

7.0 Installation of Aluminium Frame.

<150mm*
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Secure with ramset gun / pin & 
cartridge

Check vertical alignment V-shape timber wedge
to shim the frame

7.0 Installation Method.
7.0 Installation of Aluminium Window.

7. Grout the gaps between the wall and frame at the 4 corners, plus fixing lug 
positions to secure before grouting the next day.

8. Check the grouts for any cracks, holes, hollowness and shrinkage the next day.

9. Repair and make good if works in item 8 above is not acceptable.

10. Apply K11water proofing applications around the perimeter of the window 
and allow for curing.
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Verify level of installed window           
  with pulled string. 

Setting and checking of window in / out position &
alignment.

7.0 Installation Method.

7.0 Installation of Aluminium Window.

1. Process of installation of window frame.
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Ensure that the fixing lug is bend 
beyond the edge of frame to facilitate 
the ease of base coat &plastering..

Ramset the power drive pin / nails on 
the lug to the wall.

7.0 Installation Method.

7.0 Installation of Aluminium Window.

1. Process of installation and verifications of compliance.
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7.0 Installation Method.

GIP - Wet the wall prior grouting. Sweep clean the area of fixing and
pour clean water over before grouting.

7.0 Grouting Works.

1. Preparation works before grouting to frames.
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7.0 Installation Method.

Sweep the ground, clear debris
before grouting works.

Wet the floor / slab for 
approximately 10 mins before
grouting works

7.0 Grouting Works.

1. It is a good practice to clear the dust and any rubbish around the perimeter 
of the structure before grouting works is carry out.

2. Splash water at locations of grouting to wet the areas.

3 This will provide a good bonding between the grouting and structures.
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7.0 Installation Method.

7.0 Grouting Works.

1. Use waterproof plaster system (water & additives) and add dilute of 1 part 
of Sika- 1 with 10 parts of clean water in a pail / container and mixed 
thoroughly with an electric mixer, until is completely uniform.

2. Place a long aluminium rectangular box section along the external of gap 
between the bottom frame and structure and secure with custom made steel 
bend rod.

3. Insert the grouting gun nozzle into the mixed system and extract the amount 
until the chamber is filled.

4. Place the nozzle to the gap and pump in the grout until excessive grouts are 
flown out. 

5. Repeat the process until all gaps are filled up. 

6. Check the verticality and position during the grout process and final.

7. Use a tool to knock against the frame randomly for unfilled locations.

8. Repeat item 5 and 6.
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Sika waterproofing compound Measuring waterproofing 
compound for mixing.

7.0 Installation Method – Grouting Works.

7.0 Grouting Works.

1. Add Sika to grouting mixtures. 
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7.0 Installation Method – Grouting Works.

Electric mixer - mix 3 in 1 grout. Adding appropriate volume of 
waterproof compound into cement mix.

7.0 Grouting Works.

1. Mix the sika and waterproof plaster system for approximately 3 to 5 minutes with 
an electric mixer, until the mixture uniform and is in light grey colour.
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7.0 Installation Method – Grouting Works.

Grouting process – caulking gun sucked 
grouts in and pump into the gap between
mansory and frame. 

Using a alum box and c clamp to secure 
as backing to prevent excessive grouts to
flow out and stay compact.

Improvised metal rod C- clamp

7.0 Grouting works.

1. Ensure grouting is fully inserted in between gap and compacted.

2. Use trowel to insert into the grout and push to compact the fillings.
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7.0 Installation Method – Grouting Works.

Grouting to frame in progress. Sequence is 
always bottom up. 

When is fully filled, check alignment and level 
With auto laser. Any excessive grouts will be
removed. 

Ensure excessive grouts are flow out before
using a trowel to make good.

Return the next day to check for cracks, pin 
holes, de bounding and also alignment. 

7.0 Grouting Works.

1. The curing time for the grout is a minimum, a day.

2. Check on the grouted frame the next day to ascertain any hollowness, cracks, 
holes and shrinkage. Repair / redo the works if any of the above items are not in 
order.
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7.0 Installation Method – Grouting Works.

12.  Improper provisions for proper grouting to frames..

Gap is more than 190mm, unable to grout 
, hence, required cast back to prevent 
potential water seepage.

Infill gap with bricks between vertical 
frame and concrete wall was improper
and resulted in water seepage via staining
the internal wall.

7.0 Grouting Works.

1. Improper gap for grouting and wrong infill on large gap width.
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Cement based compound + additives 

Mechanical mix for 3 to 5 minutes 
thoroughly

13.  Materials to be used for grouting works.

7.0 Installation Method – Waterproofing.
7.0 Grouting Works – Waterproof Applications.

1. Application of K11 waterproofing.
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Application of waterproof 
system in between frame and masonry.

2 layers of applications is required, curing time is 2 – 3 hours per 
application.

Complete application of waterproof system around perimeter of 
frame.

7.0 Installation Method – Waterproofing.
7.0 Grouting applications.

1. Application of K11 waterproofing over grouted areas.
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7.0 Installation Method – Waterproofing.

Application of K11 waterproofing at the casting yard.

7.0 Grouting Works – Waterproofing Applications.

1. Application of K11 waterproofing at Pre Cast Yard – PPVC Prefabricated 
Prefinished Volumetric Construction.
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7.0 Installation Method – Waterproofing.

Condition 2.
100 mm width application is
recommended by the 
manufacturer. 

Application of K11 waterproofing on perimeter of window frame.

Condition 1.
75mm width application is
Recommended for concrete 
Finished by the manufacturer.

100mm.
75 mm.

7.0 Grouting Works – Waterproofing Applications.

1. Application of K11 to wall and structure wall.

Brickwall.

Structure wall.BCA Aca
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Shoddy grouting works. 
Repair from outside.

Timber wedging not removed.
return the next day to pull out
and back fill fully. 

Hollow found after grouted..

7.0 Installation Method – Waterproofing.

7.0 Grouting Works – Waterproofing Applications.

1. These are examples of poor workmanship on grouting and if unattended, will 
have potential water ingress. 
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Improper application of K11
waterproofing. Shrinkage of grout  – gaps / holes.

7.0 Installation Method – Waterproofing.

Improper infilled of grout.

7.0 Grouting Works – Waterproofing Applications.

1. These are examples of poor workmanship on grouting and if unattended, will 
have potential water ingress.

2. Due poor supervision and unskilled workmen.
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7.0 Installation Method – Waterproofing.

Non provision of r,c, kerb, instead stuff
in bricks as replacement.

Will result in potential water seepage.

Unacceptable water proof application.

7.0 Grouting Works – Waterproofing Applications.

1. These are examples of poor workmanship on grouting and if unattended, will 
have potential water ingress.

2. Due poor supervision and shoddy workmanship. 

Improper method of construction and materials used for the casting of r.c. kerb.
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7.0 Sub Frame Bracket System.

1. This system is applicable for unfinished wall type of works.

2. It demands for accuracy in the construction of openings, both horizontal and 
vertical.

3. It demands for a very skilled installation team to perform the work.

4. Required datum level and reference grid.

5. Fix the primary brackets.

6. Align the secondary brackets in contact with primary.

7.0 Installation Method.

BCA Aca
de

my



7.0 Installation Method.
7.0 Installation procedure.

14. The external is using weather silicone sealant via the internal may be the similar 
type can choose acrylic sealant, paintable type.

15. The system is solely dependable on the external weather seal and therefore, the 
method and application has to be 100% compliance.

16. The speed of installation is extremely slow as it demand for double handling 
installation.

17. Apparently, the costs is also much higher than normal window system which is 
much more simplified.

18. Both external and internal alignment are issue which required to be addressed 
before start work.

19. Will require to produce different sizes of window to cater for the misalignment. 
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Check level with sprit level of
the installed bottom window 
frame. 

Apply sealant at bottom edge.

Fixing of frame. HPS anchor fixing.

7.0 Installation Method.
7.0 Sub – Frame Bracket System.
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Install bottom frame and  
seal the gap with silicone 
sealant.

Protection with 
masking tape

Foam backer rod

Weather seal 
silicone
sealant

7.0 Installation Method.

7.0 Sub – Frame Bracket System.

Window frame
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Full sub frame system.

7.0 Installation Method.

Extruded 
aluminium
sub frame – 
installed
with HPS 
anchor

7.0 Full Sub – Frame System.

1. The system calls for main sub-frame system to be installed frist and allow other 
wet works to proceed concurrently.

2. Refer to the earlier topic 7 for the complete installation procedures.
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7.0 Installation Method.

7.0 Glazing Works.

1. Remove the 3rd protection tape (in yellow) from the main frame.

2. Sanp off the glazing beads, 2 horizontal and 2 vertical.

3. Clear bottom glass pocket with an electric vacuum.

4. Apply weather silicone sealant to the inner corners of the glass pocket.

5. Place setting blocks at ¼ from both edge of frame. Size of setting is determine 
by calculation, normal window is 6mm thick x 25mm wide.

6. Check glass thickness versus approved shop drawings, with a laser gauge.

7. Physical check on glass edges on chipped, scratches, logo position, surface 
positioning and particularly Low-e and Solar control glass.

8. Check correct type of glazing gaskets or silicone sealant to be used.

9. Place the glass sucker on the glass surface and apply the pressure on the pump 
before pull out. 

10. Carry the glass and load into the glass pocket via resting on setting blokcs.

11. Insert gaskets into gap between glass and frame.
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Laser gauge meter to measure glass thickness. Adequate glass bite & correct and the correct
Size of setting block.

Correct glass bite of 10+/-mm

7.0 Installation Method.

Glass panel

Glass pocket

7.0 Glazing Works. 

1. Before glazing, ensure to check that the glass delivered are the correct type, such 
as thickness, combinations, the logo position, the coating surface and besides, 
check for any defects before arranging for site installation.

Window inner 
frame.

Glass bead
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Inserting glass panel Secure of horizontal 
beading

7.0 Installation Method.

Secure of beading Insert block to secure glass

7.0 Glazing Works.

1. Remove protection tape item. 3 (yellow colour adhesive tapes)

2. Remove glazing beads – top 2 pieces and sides 2 pieces.

3. Vacuum and clean off dirt, debris before placing setting blocks into it, ¼ from 
both edges.

4. Place the glass sucker on the glass surface and apply pressure and lock. 

5. Carry and load the glass into the glass pocket via sitting glass block.

6. Adjust to position and snap on the glazing beads, insert gasket in between.
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Application of silicone sealant to glass. Use custom made tool to achieve 
consistent / desire surface finish.

Preparation of gasket insert. Gasket to be inserted and tool to 
tightness. 

7.0 Installation Method.

7.0 Glazing Works.
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Step 1 – Insert gasket to glass. Step 2 - Gasket is inserted progressively.

Step 3 – Assemble of outer frame. Step 4 – Full insertion of gasket to glass. 

7.0 Installation Method.
7.0. Glazing Works – Sliding Window in Production Floor.
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7.0 Installation Method.
1. Glazing Works – Sliding Window in Production Floor.

Step 1 – Assemble L – shaped frame. Step 2 – Assemble L – shaped frame & 
join the other L-shape frame.

Step 3 – Frame ready to receive glass.Step 4 – Insert U gasket to glass.
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7.0 Installation Method.

7.0 Glazing Works.

1. It is not a good practice to install the outer frame without the inner frame 
together.

2. Outer frame is fully grouted – The inner frame, being secured with top and 
bottom stainless-steel stays, will not be able fix to the outer frame as it has 
been grouted.

3. The stainless-steel self tap screws will eventually loosen after a series of open 
and close actions.

4. Recommend to produce both the inner 
and outer frames together.

5. All hardware, locking devices, gaskets, 
stainless steel stays and alignment are to 
be pre-fixed in factory.BCA Aca
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7.0 Installation Method.

Sequencing of installation 
of inner sliding panels.

Insert sliding 
inner

Top sliding     
   inner

Bottom sliding track

7.0 Glazing Works – Sliding Window.
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Safety HPS anchor bolts - HDB. Safety device to prevent jumping track.

7.0 Installation Method.

Additional impact anchors are further 
required to secured the frames, despite that it 
had already been  hold on by the stainless- 
steel fishtail  fixing lugs.

This safety device is required under SS212. 
The purpose is to prevent fabrication error, 
shoddy site installation that will the inner 
frame being dislodged due to alignment 
issue.

7.0 Glazing Works – Installing Hardware & Accessories.

1. HDB standard requirements – Impact anchors to further secured.

2. PVC stopper beneath top sliding track to prevent jumping track and fall off. 

Stopper Impact anchor 
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Window stopper to prevent jump track and 
Fall off. 

Wind block install on top track to reduce 
sound transmission, noise, particular 
windows that are facing MRT tracks and 
highway.  

7.0 Installation Method.

7.0 Glazing Works – Installing Hardware & Accessories.

1. Wind Block to top underneath and bottom surface of sliding track @ 
interlocking vertical members to resist noise travel into the internal. 

2. PVC stopper beneath top sliding track to prevent jumping track and fall off. 

Window stopper Wind Block 
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Installation of casement handle.

Installation of latch lock to 
     window frame. 

7.0  Installation Method.
7.0 Glazing Works – Installing Hardware & Accessories.

1. Recommended to install the dual locking device to the inner frame without the 
actual physical cam handle / latch and slide lock , particularly special or custom 
make type.

2. To avoid damage before handling over. 

3. Manufacturer may not entertain if the minimum quantity is not met.

4. Delivery lead time is long, to allow a % of spare.
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7.0 Installation Method.

Minimum sampling - 1000m2 (GFA) – min. 20 samples and max. is 100 samples.(conducted
by BCA)

Self field test – 25% min samples (declared by Qualified Person)

Conquas 21 Standard – Test Parameter   

1) Water intensity : 300mm / hr
2) Wind Pressure : 240 Pa
3) Nozzle inclination : 90 degree to window
4) 1 sample = 2m length of joint
5) Distance from : 200mm
 nozzle to wall
6) Spray duration : 10 minutes
7) No sign of leakage using BCA’s window 

water tightness test method.

AAMA 501.2 Field Water Test – Test Parameter

1) Nozzle diameter : 1brass nozzle 18mm dia.
2) Water pressure : 30 to 35 psi 
3) Nozzle inclination : 90 degree
4) 1 Sample : 6 reference units to be tested
                                 & allowance is make for 2 
                                      further tests
5) Distance from : 300mm 
 nozzle to wall
6) Spray duration : 5 minutes
7) No sign of leakage as view from internal.

7.0 Glazing Works – Field Water Test.

1. Field water tests based on Conquas and AAMA 501.2 standards.
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7.0 Installation Method.

7.0 Glazing Works – Field Water Test.
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Water pressure gauge. Electric water pump.

Heavy duty water hose.

7.0 Installation Method.

Water flow meter.

7.0 Glazing Works – Field Water Test Equipment.
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7.0 Installation Method.

Approved water test kitCustom made extension 
of nozzle

Electric pump – Filter 
from water tank

7.0 Glazing Works – Field Water Testing Kit.
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Horizontal spray – using AAMA 
501.2  standard.

Vertical spray – AAMA 501.2 
standard.

7.0 Installation Method.

Water supply to hose – using 
AAMA 
501.2  standard.

7.0 Glazing Works – Testing Standard and Procedures.

1. Field water test in accordance to AAMA 501.2 Test Method.

2. Water supply has to be adequate to facilitate the test.

3. Testing pressure is 31 ~ 35 psi.

4. Spray water horizontally to window at a distance 300mm from left to right for 5 
minutes and record any sign of seepage from inside.

5. Repeat above but in vertical spray.
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7.0 Installation Method.

ASTM 501.2 Field water test – 
nozzle position at horizontal groove joint.

ASTM 501.2 Field water test – 
nozzle position at vertical groove joint.

7.0 Glazing Works – Field Water Test.
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7.0 Installation Method.

ASTM 501.2 Field water test – 
nozzle position at groove joint.

Water seepage is observed to
overflow from the sash / transom.

7.0 Glazing Works – Field Water Test – AAMA 501.2 Standard.

1. If there is no sign of leakage after sprayed, it will be recorded as “No Leakage”.

2. If there are leakage during the test, stop immediately and register the location of 
seepages.

3. Allow the specimen to dry up before attempting to rectify. 

Reasons of Failure.

1. Due to alignment.

2. Gasket with no proper 
compression.

3. Weak joints of 
members.

4. Adjustment of 
hardware.BCA Aca
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7.0 Installation Method.

Custom made test 
Equipment.

Self test in factory. Actual test on
Window.

Actual test on
Window.

7.0 Glazing Works – Field Water Test AAMA 501.2 Standard.

1. Custom make testing apparatus and equipment.
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7.0 Installation Method.

Conducting field water test.

Field water test for PPVC at casting yard.. 
Internal observation..Field  water test - unit Record of water test..

7.0 Glazing Works – Field Water Test AAMA 501.2 Standard.

1. Water test and records.
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7.0 Installation Method.

Conducting field water test 
in 501.2 method of test.  

Water collection tank for 
recycle. 

Compressor Pump.  

7.0 Glazing Works – Field Water Test AAMA 501.2 Standard.

1. Custom make testing equipment and apparatus.
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7.0 Installation Method.

Field water test  - Conquas Standard.

7.0 Glazing Works – Field Water Test – Conquas Standard.

Engage 3rd party to conduct the field water as per the Conquas criteria. 
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Water seep through bottom sill 
after 3 minutes, gasket loose, no 
compression, cam handle is also 
loose.

Water over flow through bottom sill, 
gasket is not tight, no compression.

7.0 Installation Method.

Sealed with silicone sealant 
to stop seepage

7.0 Glazing Works – Field Water Test AAMA 501.2 Standard.

1. Test results with ingress of water.
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Sign of water seepage through the bottom sill 
and mullion during site field water test.

Major seepage through full height window 
during field water test.

7.0 Installation Method.

7.0 Glazing Works – Field Water Test AAMA 501.2 Standard.

1. Test results with ingress of water.
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7.0 Installation Method.

Dual lock

Stainless steel stay

Stainless steel stay

Wind block

Insert paper to the compression
of gasket between outer and 
inner frame. 

Casement window

Lock bar

Open window insert paper Close window

Insert paper in between
outer & inner frame

7.0 Glazing Works – Field Water Test AAMA 501.2 Standard.

1. Self test of window before field water test.

2. Ensure alignment is in order.

3. Engage dual lock device to ensure is tight.

4. Gaskets joints are all sealed and tight.

5. Insert A4 70 grams paper in between the 
outer and inner as per the photo at the 
bottom left. 

6. Close the window and engage the lock.

7. Unable to pull the paper if the close 
window fully tight.
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8.0   COMMON DEFECTS AND 
REMEDIES.

Aluminium Window - Good Industry Practices
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8.0 Common Defects and Remedies.

8.0 Common Defects are caused by the followings:

1. Costing / Budgeting.

1a. Under priced / incorrect assumption of specifications, statutory requirements etc.

2. Design.

2a. Due to the poor design of the window system.

2b. Use of improper materials and hardware.

3. Fabrication.

3a. Machineries and equipment.

3b. Improper production supervisions that led to poor quality control.

3c. Use of improper materials, such as stainless steels, anchors, silicone etc.

4. Site Installation.

4a. Inexperienced site representative, poor planning etc.

4b. Poor supervisions and co-ordinations

4c. Unskilled installation team
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8.0  Common Defects & Remedies.

Things to do before field water test. 

1. Ensure that the returns on the rear of mullions is cleaned from dust and oil, before 
applying both with weather silicone sealant before snapping together.

2. The top of the combined mullions is open and hence, is important to seal the 
rectangular hollow with based foam via silicone sealant. 

3. Ensure that grouting is fully compact and waterproofing is applied 75mm/ 100mm 
wide and fully overlapping the grout area and wall.

4. Check all joints are fully sealed.

5. Check gaskets are in compression state, engage the dual locking device to ensure 
opening and closing of window panels are tight.
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8.0 Common Defects and Remedies.
8.0 Casement window  - water ingress, over flow.

1. Defect, water seepage were caused by improper checked on the window before 
field water test.

2. Checked the functionality such as:
a. Locking device
b. Friction stay alignment
c. Gasket conditions, joints, compression ability
d. Joints or all corners, inner and outer frames
e. Alignment

3. The defect below can be easily avoided if the above was carried out in 
advance.
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8.0 Common Defects and Remedies.

Water seep through grouting. Water seep through poor corner joints.

8.0 Fixed Glass Window  - water ingress, over flow.

1. Refer to the shop drawings on details.

2. Checked the functionality such as:
Gasket conditions, joints, compression ability
Joints or all corners, inner and outer frames (possible caused)

3. Silicone sealant works. (possible caused)

1. Solution:

2. Remove glazing to reseal joints and pockets with silicone sealant.
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8.0 Common Defects and Remedies.

Non compatible  
materials – weather seal.

Poor  joint details.Same as photo on the 
left.

Poor treatment between 
alum frame and 
plastering.

Sliding and casement windows – water seepage.

1. Excessive water seepage from the bottom corner of the aluminium window sill.

1a. The system steel framings, rectangular box sections to support the window 
framing were found to have contained uncontrolled of water inside.

2 Solution:

2a. Drilled holes to discharge the water, hacked when required, grouted and re-
sealed with weather silicone sealant. 

BCA Aca
de

my



8.0  Common Defects and Remedies.

8.0 Full Height Window – water seepage through kerb.

1. Excessive water seepage were found at the timber skirting / parquet floor.

2. Removed skirting and hacked holes through the kerb and found to have 
newspaper inserts, roughed cement grout, etc. 

The kerb will only be casted after the window frames are installed.

3 Solution:

3a. Remove kerb, re-grouted, applied water proofing to reinstate.
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8.0  Common Defects and Remedies.

Poor infill of grout on kerb – result
in water seepage.

Water seepage through hollow 
block joints.

8.0 Incomplete builder’s works.

1. The non application of sealers to the external block wall will result in water 
seepage at a later stage.

2. The infilled of cement mortar to voids and gaps will have cold joints, water 
seepage may occur through plastered.

3. Solution:

3a. Request the Main Contractor to make good.
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Over provision of grouting gap between window frame and wall.  

8.0  Common Defects and Remedies.
8.0 Poor Provisions of Structural Openings.

1. The structural openings were found to be much bigger than required.

2. It was measured as more than 70mm gap, which makes it quite impossible to grout 
a good job. Create a cold joint and potential seepage.

3. Solution:

2a. Request the Main Contractor to infill with timber formwork, cast in-situ concreting.
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8.0  Common Defects and Remedies.

Dampness in the internal of wall –
due to seepage through window

Incorrect concrete kerb constrcution – lead to
potential seepage via damage
internal parquet.

8.0 Poor Provision of Kerb and Wall.

1. The upstand kerb construction were infilled with incorrect materials.

2. There is no proper bonding between infilled and grouting.

3. Potential seepage is definite.

4. Solution:

4a. Request the Main Contractor to re-work with the correct method and materials.
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Joints between mullion is not sealed properly, grout is also not compact.

Poor sealing
before 
assembly
of frame

8.0  Common Defects and Remedies.
Poor Joints and Control of Casting on Structure Wall.

1. The assembled of the window frames together were not sealed properly that 
resulted in water seepage.

2. The structure wall was observed to have a major crack besides the window 
frame, potential seepage.

3. Solution:

3a. Remove bead and re-seal. Drill hole from concealed frame and infill grout.

3b. Request the Main Contractor to rectify to the acceptable standard.
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8.0 Common Defects and Remedies.
8.0 Non-Alignment of Frame / Dented Frame.

1. Vertical outer frames of the sliding window were found to be buckling.

2. Solution:

2a. Depending on the deviation, compressed the frame with fixing screws, replace if 
is beyond rectification.

2. Frames were found to have multiple dents after removal of protection tapes.

3. Solution:

3a. Patch with metal putty, sand down to desired smooth finish before spray paint. If 
is beyond repair, may stick on a new bend profile and adhesive on. 

Frame observed to be buckling. Dented frame.
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8.0  Common Defects and Remedies.

8.0 Window Defects – Difficult in Sliding & Difficult in Opening of Window.

A. Sliding Window.

1. Norm is protection tapes were removed earlier than schedule of other 
outstanding wet works.

B. Casement Window.

2. Norm is protection tapes were removed earlier than schedule of other 
outstanding wet works.

3. Solution:

3a. Protections should be removed according to the planned schedule.

Nylon roller

Bottom track with cement stained.Cement left over on bottom track
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8.0  Common Defects and Remedies.
8.0 Window – Joints Between Alum Members – Defect.

1. Uneven mitre joints between members are critical during the QA/QC, Green Mark, 
& BCA inspection.

2. Extrusion tolerance is 1 major factor that caused unevenness.

3. Production workmanship.

2. Solution:

3a. Check profile quality, flatness, tolerance as per specifications.

3b. If deviates, should be rejected and replace with new batch.

3c. Periodic check has to be adopted, recommended 1 month.

3. Solution:

3a
.

Unable to solve on site but rather use of 
sealant to aesthetic the issue of 
acceptance.BCA Aca
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8.0  Common Defects and Remedies.
8.0 Window – Joints Between Alum Members – Defect.

1. Uneven mitre joints between members are critical during the QA/QC, Green Mark, 
& BCA inspection.

2. Extrusion tolerance is 1 major factor that caused unevenness.

The crimping process of joining 2 members is another factor to consider.

3. Solution:

3a. Check profile quality, flatness, tolerance as per specifications.

3b. Trail crimping of samples before actual production. 

3c. Periodic check has to be adopted, recommended 1 month.

Beading can be replaced 
or adjust to the desire to 
the acceptable flush 
finish BCA Aca
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No protection during spray texture coating on
External wall.

Glass were found to be broken..

8.0  Common Defects and Remedies.

8.0 Glass – Broken Glass & Painting on Glass Defects.

1. Glass panels were sprayed over with texture coating.

2. Glass panel was found to have cracked line due to accidental. 

3. Solution:

3a. Removal of tapes should be well co-ordinated and scheduled.

3b. Daily briefing to workers on care to other works when carrying duties.
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Thermal stress on glass Shattered due to presence
of impurities

8.0  Common Defects and Remedies.

Types of Glass breakage Patterns.

8.0 Glass Defects – Breakage Due to Design, Impact Load, Self Breakage.

1. Thermal Break on Glass.

2. Due to improper use of glass type – Design. Use of laminated “float glass” (both 
lite) and is subject to extensive direct heat.

2b. Solar heats the centre of glass pane while the edges remain shaded and cool 
inside the frame. The hot centre expands and places the cooler edges at high 
tensile strength.

2c. The surface compressed for heat strengthened glass is between 24 ~ 52 Mpa 
(ASTM 1048)

3. Solution:

3a. Use heat treated glass such as heat strengthened glass.
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8.0  Common Defects and Remedies.
8.0 Glass Defects – Breakage Due to Design, Impact Load, Self Breakage.

1. Spontaneous Breakage.

2. Quality of glass during the melting and production of float glass.

3. The presence of impurities such as nickel sulphide. 

4. Spontaneous breakage only occurs to glass that has undergone tempering process.

5. Solution:

5a. As of today, there is no solution to it and the next approach is to send the 
tempered glass for Heat-Soaked treatment. 
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8.0  Common Defects and Remedies.
General Guide Line For Cleaning of Glass & Inspection Criteria.
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8.0  Common Defects and Remedies.

Internal surface of the DGU glass is found to be foggy –  Coating on glass were damaged. 

8.0 Glass – Double Glazed Unit _ Seal / Coating Defects.

1. The seal of the double glazed could be damaged or punctured upon arrival from 
overseas. Expossure to open weather conditions will damage the vacuum and 
coating on glass.

2. It could also be possible that the coating was not securely vacuumed during the 
process of bonding the glass with a spacer via seal.

3. No solution but to order new and replace.
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8.0  Common Defects and Remedies.

De-lamination observed on edge 
of glass.

Non protection of glass edges.

8.0 Glass – De-Lamination / Edge Effect.

1. De-lamination normally be found beside the edges of glass.

2. Due to the flatness of the glass.

3. Improper storage of glass and expose to weather.

4. Uneven bonding of 2 pieces in between PVB interlayer will invite dusts, dirt and 
moisture trapped within the gap. Eventually grow and expand after a period.

5. There is no solution or method to eliminate this defect.
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8.0  Common Defects and Remedies.

8.0 Glass Scratches – Defects.

1. Scratch on glass surface is very sensitive. 

2. It depends on how light and deep are the scratches and whether there is 
possibility to polish instead of replacement.

3. Over polished will have distorted vision on the inner view, at a distance.

4. Low-E coated, solar control and reflective are definitely not able to be polished 
and only solution is replacement. As these are special ordered glass, hence, 
duration for reproduction is extremely long.
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Poor design leads to multiple joints and 
unevenness between members. 

Gaps between adjoining members – Need to
touch up before inspection. 

8.0  Common Defects and Remedies
8.0 Window System - Design Issue.

1. The window system was designed to have two different members and therefore 
having two joints.

Solution:

2. Unable to rectify and replace. 

2a. May have to re-design and develop.
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8.0  Common defects and Remedies.

8.0 Defects – Dented Frames.

1. Dented frames on site is a common defect.

2. It depends on how serious is the damage. As per below 2 photos, are able to be 
rectified.

3. Solution:

3a. Remove the glazing bead with a new piece.

3b. Use timber tool and hammer to knock the return into position to acceptable 
condition.

Glazing bead was found to be dented. Return of outer frame was dented. 
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Damaged bottom frame, is beyond repair and
need new member to be replaced. 

8.0  Common Defects and Remedies.

8.0 Damaged to Aluminium Frame.

1. Damage to frame can be prevented by adopting the correct mindset, think, 
considerate before carrying out the duties.

2. The photo on bottom left indicated that the gasket has cracked and broken into 
small portions.

3. Solution:

3a. Repair if possible, if not replace the entire transom member.

3b. Remove gasket and apply new weather silicone sealant.
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8.0  Common Defects and Remedies.
Gasket Materials and Poor Workmanship.

1. PVC gasket were used instead of EDPM type. Shrink after exposed to weather.

2. Use of colour grey gasket is non warranty from colour change.

3. Poor workmanship in inserting gasket between glass and frame.

4. Solution:

4a. Remove and replace with correct type of gasket and solder.

4b. Remove and replace grey colour gaskets to black colour EDPM gaskets.
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Poor corner joint.  
Untidy silicone sealant 
joint

8.0  Common Defects and Remedies.

Will allow water seepage and penetration of 
noise.

8.0 Gasket & Silicone Sealant Defects.

1. Corner joints of gasket were improperly welded together.

2. Corner joint of fixed glass panels were poorly sealed, untidy and caused water 
ingress.

3. Solution:

3a. Remove gasket and re-insert new, EDPM and solder together.

3b. Remove untidy silicone sealant, clean and vacuum dust free before apply new.
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Inner frame will drop off during to 
misalignment / sagging of top frame. Fallen window frame

8.0  Common Defects and Remedies.
8.0 Sliding Window – Workmanship – level.

1. The centre portion of the top outer frame was found to be higher than desired 
level by approximately 8mm H. Poor workmanship.

2. When sliding glass panel slide along the track from left and reaches the centre, 
the panel was dislodged, from the top track, hence, fell down.

3. Solution:

3a. Hacked off grout and re-adjust to the correct level.
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8.0 Common Defects and Remedies.

No protection of frame during wall painting. Sliding window bottom track with 
cement and debris. 

8.0 Damaged to frame & Non Protection to Frames.

1. Debris, stones, cement were found on sliding window bottom track.

2. The exposed frame from the internal were not protected and painting brushed 
over.

3. Solution:

3a. Remove debris, vacuum and splash wash the track. Touch up with putty, silicone 
and re-spray over. 

3b. Wall painting can be easily washed off, is the time and manpower to deploy.
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Before installation – dirt and debris 
must be cleaned.

Sliding window bottom 
track stained with cement.

8.0  Common Defects and Remedies.

In proper removal of protection tape, result in not able to hand over. 

Dented bottom outer frame.

8.0 Common defects on aluminium window, such as debris on frame, dented 
frames etc.
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8.0 Common Defects and Remedies.

Caulking width and depth are
wide and swallow.  Incorrect type
of weather silicone sealant.

Polyurethane foam used to eliminate
water seepage were left unattended.

8.0 Unskilled workman. 

1. Photo below left – Wrong use of materials and shoddy workmanship.

2. The infill of polyurethan foam is subjective, may need a few attempts as you are 
unable to see whether the hollow has been fully filled. The infilled will take a 
while to excess, file and expand. Once excessive flows out, would have to be 
wiped off immediately, harden after cure.
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8.0 Common Defects and Remedies.

Inject polyurethane foam to seal 
hollowness / gaps.

Inject polyurethane foam until 
excessive foams have flown out before 
cleaning with a clean cloth. 

8.0 Unskilled workman. 

1. Inexperienced and unskilled in attending to this defect work, which will lead to 
potential water seepage.

2. The infill of polyurethan foam is subjective, may need a few attempts as you are 
unable to see whether the hollow has been fully filled. 

BCA Aca
de

my



8.0  Common Defects and Remedies.

Scratched Cam handleBroken Cam handle

8.0 Damaged to Hardware.

1. Common damages are the cam handle which were caused by improper usage 
and control.

Recommendation:

1. Install after all works are completed, before QA/QC inspection.

2. Spare a certain % during the last procurement. 
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Dented surface were patched with putty, sand down to the desire smooth finish before applying spray 
paint over.

8.0  Common Defects and Remedies
8.0 Dented to aluminium surface.

1. It is quite common to see aluminium frames being dented, particularly only after 
the removal of the protection tapes.

2. There is only 1 solution and that is to apply metal putty to the affected area, cure 
and sand down to the desire smooth surface finish, before applying spray paint 
over. 
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Colour fading on powder coating finishes. Wash with mild detergent and 
polish.

8.0  Common Defects and Remedies.
8.0 Defects on powder coating, fluorocarbon coating.

1. Colour fading, dis-colouration, chalking etc. may occur due to many factors, such 
as during the process of treatment, the life span of the chemical solutions etc.
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G 280 fine sand paper Putty Putty hardener

Spray paint 19mm Masking tape

8.0  Common Defects and Remedies.
8.0 Basic Materials – Rectification of paint works.

1. The below are the basic materials to be used to repair paint works.
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Putty to dented frame, cure and sand
down with water, keep dry before
application of paint.

Using fine sand paper to sand down 
until the surface is smooth.

8.0  Common Defects and Remedies.
8.0 Repair works to dented aluminium frame.

1. Apply metal putty to affected area on a few attempts, to even and sand down 
with clean water to the desired smooth finish.

2. Once the putty is completely cure, dry and clean, apply spray paint over the 
affected area with proper protections. 
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Touch up works – manual hand spray
over powder coat surface. 

Comparison between a powder
coated surface versus a spray over surface. 

OriginalSprayed over

8.0  Common Defects and Remedies.

8.0 Spray paint over cured putty surface.

1. Unable to achieve perfect matching of existing colour versus new spray over 
paint.

2. May require to spray the entire frame surfaces to achieve uniform colour tonality 
and finishes.
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9.0  CLEANING.

Aluminium Window - Good Industry Practices
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9.0 Cleaning.

9.0 Cleaning of Glass – General Guide.

1. Surface Treatment.

2. Remove protection tape and conduct a visible check on both glass surfaces for 
any chip, pinholes and scratch if any.

3. Remove all visible surface contaminants with clean damp cloth. 

4. Use safety scrapper to remove any contaminants, dirt.

1. Soaping.

2. Use pad strip washer to soap area with no acidic diluted cleaning chemical 
solution. 

3. Only alkaline based chemicals will be allowed to use, to avoid damage to 
coating surface, sealant, gasket and glass, particularly coated glass. 

1. Cleaning.

2. Use FaçadeKleen with clean water to wet the glass surface with a Pad Strip 
Washers.

3. Use a squeegee with rubber blade to clean the soapy base and repeat with 
clean water.
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9.0 Cleaning.

9.0 Cleaning of Glass – General Guide.

1. Use clean damp cloths to wipe off excess water on the edges and surrounding.

2. Heavy rinsing is not necessary.

3. Ensure to use cleaning products that are certified for suitable use and approved 
by relevant authority / body.

4. Ensure to engage specialist cleaning contractor to carry out the job so that the 
correct type of washing chemicals, tools and equipment are used.

5. To avoid unnecessary abortive costs, time and manpower if damages occurs, 
particularly imported glass, such as Low-E coated glass.
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9.0 Cleaning.

Partially melted gasket due to improper use
of cleaning agent.

Solution is to remove and apply “snap” on new
gaskets, respray paint finishes externally. Damaged gasket & finishes due to 

the used of unsuitable cleaning agent. 

9.0 Finishes & Gaskets Were Damaged After Cleaning.
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Gondola to be provided with front rubber rollers to prevent scratches on glass surface during  
cleaning.

9.0 Cleaning.

9.0 Scratches on Glass Surfaces & Frames During Cleaning Works.
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9.0 Cleaning. Flat Glass Inspection – ASTM C1036 - C.

9.0 Glass Inspection – Flat Glass Inspection – ASTM C1036 - C
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9.0 Cleaning. Coated Vision Glass Inspection – ASTM C1376 - 03.

9.0 Glass Inspection – Coated Vision Glass Inspection – ASTM C1376 - 03
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9.0 Cleaning.
9.0 Glass Inspection – Laminated Glass – ASTM C1172 - 03
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Aluminium Window - Good Industry Practices

10.  HANDLING OVER & 
MAINTENANCE.
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10.0 Handling Over & Maintenance.

Prior to TOP Inspection, the Aluminium specialist contractor is to issue a “Letter of certification” , to certify that the window designed,
supplied and installed are in compliance with SS212Standard – Approved Document.

10.0 Document required before TOP

1. Before TOP inspection, the Aluminium specialist contractor is required to issue a 
“Letter of Certification” to certify that the design and supply of the window 
system are in compliance with SS212: 2007 & Approved Document.
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10.0 Handling Over & Maintenance.

10.0 Report required before TOP 
inspection.

1. Before TOP inspection, it is 
mandatory for the Aluminium 
Specialist Contractor to submit the 
“Report on the External Daylight 
Reflectance Value to the QP via 
BCA.

2. The “Specular Value” has to be 
≤10% and the remaining 2 values 
are not applicable.
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10.0 Handling Over & Maintenance.

Replacement of glass : DLP

10.0 Replacement of Glass After Defect Liability Period (DLP)
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Aluminium Window - Good Industry Practices

10.0 Take Care of Your Windows.

1. Keep your windows in tip top conditions with 3 easy steps!
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Aluminium Window - Good Industry Practices

Casement / Side 
Hung Window

10.0 Take Care of Your Casement Windows.

1. Check, Clean & Change.
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Aluminium Window - Good Industry Practices

Sliding Window

10.0 Take Care of Your Sliding Windows.

1. Check, Clean & Change.
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“THE END – THANK YOU”

Aluminium Window - Good Industry Practices
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