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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.
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Aluminium Window - Good Industry Practices

Introduction
Design

Materials Selection.

Manufacturing & Fabrication.

Protection of Frames.

Delivery & Storage.

Type of Site Installation.

Common Defects and Remedies.

Final Cleaning.

Handling Over & Maintenance.
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Type of windows.
Aluminium window.

Extrusion, glass, finishes,
hardware, product tests
etc.

Processes, QA/QC etc.

Type of materials &
method.

Packing and storage on
site.

Method of installation.

Identify and apply
method of repair.

Method and procedures.

Types of maintenance.
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ﬂluminfﬁm Window - Good Industry Practices

1.0 INTRODUCTION ON
TYPE OF WINDOWS.

S

GOOD INDUSTRY PRACTICES




1.0 Iftroduction on type of windows. \

The design of the window system is

strictly based on the below:

Specifications:

1. Types of window system

2. Hardware & accessories

3. Finishes to aluminium frame

4. Glass type

5. Design Load

6. Acoustic requirements

7. Sizes such as height & width

8. Performance laboratory test

Design, window system, profiles, wall

thickness etc

Dual lock system, stainless steel

grade, colour & finishes, sealants etc

Powder coat, fluorocarbon coating, AAMA

2604, AAMA 2605 efc

Colour, combinations, thickness, solar
control, low-e coating, Shading co-efficient

& U-values, transmittance value

Singapore standard $SS212, wind load.

STC 26 ~ 42 grade, acoustic seal

Ease of delivery and access to site

SS212 2007 standard
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‘ 1.0 Ir tuct'rdn on the type of windows.

N’

| sliding Window System.

Glass with gasket

1. Top Head Sash /
2. Side Jamb \\ /
3. Bottom Track Side jamb

q rﬂ\\
4. Vertical sash
5. Interlock stile Y
6.
/.

Top rail, bottom rail, sides ~ %\N
3

Roller, gasket, glazing, lockset etc. n
o IEY
- -H-HH-\-\- :

/
Sliding bottom track. =

Section thru 2 track sliding window. _«

o
Interlock meeting stile ~ \J \ )

N ) -




‘n{roduct'ion on type of windows.

- Composite Window: Casement cum fixed panel below.

N
Vertical outer Top outer
frame ' ' frame
EDPM Glass
gasket
Dual lock Inner sash
set
SS Friction Transom
stay

Mullion Bottom

4
sill i




.O Introduction on type of windows.
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Casérflent window cuf fixed glass panel.

4 panels casement window.

¢
N

—’ 4 panels casement cum fixed window.
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‘n{roduction on type of windows.

Top Hung Window.
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< 2.0 DESIGN
ALUMINIUM WINDOW.

GOOD INDUSTRY PRACTICES




.esign ~Aluminium Window.
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.esign ~/Aluminium Window.
21b | Desan Avelyeis & Calvlations

¥
MASS PROPERTIES (UNIT) VALUES
|L Area  (mmZ) : 653
Perimeter  (mm) 888
Bounding Box — X (mm): —-28 to 2B
Bounding Box — Y (mm): -35 to 35
T’ Centroid — X (mm) : 0
e Centroid — Y (mm) : 0
— ‘::-—"‘-"1#—;%—'” Moments of inertia — X (mm#) : 280353
v Moments of inertic — Y (mm4) : 213887
S LN Product of inertia = XY (mm#) : -2818
Radii of gyration — X (mm) : 21
Rodii of gyration — ¥ (mm) : 18
Principal moments along X=Y (mm#)|: 213768 along [0 —1]
Principal moments along Y=X (mm#)|: 280472 along [1 0]

Elastic Modulus — Zx  (mm3):

| / y-max= 8010

Elostic Modulus — Zy [mm3):

J J/ x=max= 7778

iV) CHECK CENTRE MULLION DEFLECTION

Permissible mullion deflection
Under wind pressure +ve

Max. mullion deflection

=span/175 =

d, =5"w*L"4/(384*E*Ixa) =

e

13.71 mm

12.65 mm
13.71 mm

Y A

OK
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.esign ~/Aluminium Window.
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Design Analysis & Calculations.
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Structure Aluminium Frame Layout.
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.esign ~/Aluminium Window.

Structural Layout of Aluminium Frame

4505mm W x 2505mm H
Load case — Wind Load Suction
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2.0 Design ~Aluminium Window.

Design of Window System

o 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.

Fixed full height glass window.

m 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 5™ Schedule /
Approved Document. Determining the thickness and combinations are subject | S

calculations. -
N /, e
_ \ )
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.esign ~/Aluminium Window.

Design of Window System

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.

4 panels top hung window

230 CosomentWindowe

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.

uu(\) w’\
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2.0 Design

y Design of Window System

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.

Top hung window

24 [tophungwindow

1. Normal size top hung windows, usually 600mm in height is commonly use for
toilet, store room, yard room.

N
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2.0 D & \

Desiegn of Window System )

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.

2 Tracks sliding window

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 - 2

track system.

3. The sound transmission is value is higher than a casement or top hung

N
9 \) 9 ( )

window system.
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2.0 Design

esign of Window System

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.

m Aluminium Full Height Glass Window.

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

Composite Full Height Window

2. Better outlook aesthetically, brighter from internally.

g ) /
v O (O o A\



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.
N
PN

1. Sub-Frame System  Consist of an extruded aluminium primary frame and

S

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 Mandatory required for HDB projects. Install at pre-
System casting yard.
3. Fixing Lug System The method is commonly adopted for ease of

installation and cheaper costs.

4. Sub-Frame Bracket  For non finishes structure wall. Is a very demanding
System method which require skilled workmanship and time.

5. Full Height Window Designed to maximize natural light, enhance
System. architectural aesthetics.

u\/ e
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m Type of Framing System.

- 2.61

Outside

Full Sub - Frame System.

4

hb

WINDOW HANDLE WITH
CHILD SAFETYLOCK

Inside

EXTRUDED ALUM. BEADING

TILES FIMISH

- Extruded sub frame

3mm THE ALUM. BACKER e 3mm/4mm

MaxE5 IMPACT SCREW @ 500 cfc

Full sub frame window system — Top Hung window

L
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; —r
m Type of Framing System.

- 2.61

Full Sub - Frame System.

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.

Advantage

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

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.

¥ &4 ) |
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2.0 De,si 9

- m Type of Framing System. -

2.61 Full Sub - Frame System.

Alum sub frame profile

Alum sub frame profile Alum sub inner frame profile

Installed Sub Frame - Window Install Inner Frame into sub frame



m Type of Framing System.

2.61 Full Sub - Frame System.

- Installed
-, Sub —
Installed sub | Frame
frame with
plastering
completed.
Installing
Main Frame
to Sub- O
Frame.

Sub Frame System

| o 9 7
v O O o A\
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m Type of Framing System. —

2.62 Cast In Window System.

1. Cast - In Window
System

2.

3.

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

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.

Disadvantage Y

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

=
N S
u ) o \ )
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2. Design

m Type of Framing System.

2.62 Cast In Window System — HDB Projects.

Smm THE. TINTEDR FLOAT GLASS—-’”_#_F#

EXTRUDED ALUR.

INMER FRAME
FRICTIOM STAY

EXTRULED ALLM.
BOTTOM FRAME

R.C. =
precast _
= | _
L - = T 4—_ -,
% T )r/l:.i s 7 . g -
50 MIN. | 120

Cast in window system — Ca\sgment window

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

-




2.62 Cast In Window System — HDB Projects.

Window being placed

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

Completed precast y‘lit

2.0 Design
26 Typeof Framing Systome

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




“20 D/esign -~/
26 [Tupeof Framimg syeme

2.62

1.

N

N4

Fixing Lugs Window System.

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.| sheet.

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.

Disadvantage Y

There is no water discharge system within the window.

N
UUQIJ u\ )



A4

2.0Design ~

m Type of Framing System.

2.62

Fixing Lugs Window System.

aMM THK CLEAR
FLOAT GLASS

b4

— Window sash

Window sill

G.I. fixing straps

M THE G FIXING
BRACKET FIXED W TH

MASONRY DRIVE PIN ———

@ not more than
600 mm c/c

Cas

ent window

)
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2.0 Design
—/
oo Typeof Framing Systome

Fixing Lugs Window System.
Fixing lugs being spaced

at not more than (@ 600mm
on aluminium outer frame.

2.62

[

g

B s i

Less 150m|

AT

Fixing lug being secured to
wall with pin & cartridge.

Less 600mm



B m Type of Framing System.

2.64 Sub — Frame Bracket System.

1. Sub — Frame Bracket  This system is only adopted if there are no finishes to the
Window System 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. =

° & O | )



m Type of Framing System.

' 2.64 Sub — Frame Bracket System.

Extruded sub frame
bracket secure to
outer frame (Factory)

aki THICK TINTED
FLOAT GLASS

Outside
-

A

LD

23

%
il

25

70

20X 30X MM THOOMML
STEEL BENT

AMGLE W,/ MASONRY PIN

SIKA—=1T GROUTING

EXTRUDED ALUMINURM
OUTER FRAME

WEATHERSEAL GASKET

EXTRUDED ALUMINURM
GLASS BEADING

RUBBER GASKET

Inside

Angle bracket
fix on wall at site

Sub frame bracket system/— TWg window

\ /) '



[2.0 Désign -

m Type of Framing System.

' 2.64 Sub — Frame Bracket System.

- 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.

Primary bracket can be an
angle or extruded profiles. |
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’ m Type of Framing System.

2.64 Sub — Frame Bracket System.

Vertical section thru window Extruded secondary bracket Fixing of primary bracket on N
to outer frame wall

9 \J u\ )

N ) ~
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Site opening

primary brackets
L-shape angle

Secondary
brackets =
Extruded profile

Primary brackets

to be installed

align & level as secondary
brackets on outer framings

S J

E

Frame assembly - Factory

Secondary brackets
on outer/inner frame
pre fabricated

o
) v

\

o

m Type of Framing System.

2.64 Sub — Frame Bracket System.

N (



\/A:luminiﬁm Window - Good Industry Practices

" 3.0 MATERIALS SELECTION.

GOOD INDUSTRY PRACTICES




‘ 3.0N ls-'Selection \

1—4

1. Aluminium Extrusions BS EN 755 Grade 6063 T5, Té.
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.

N
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-

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

Adequate wall thickness / -

to receive fixings of

i SCreNs. Section thru’ outer / inner
Cut profile of window sash J ut Qn :

‘ 3.0 Materials-Selection \
i

N (



3.0 Materials-Selection

| |

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.

It responds well to polishing, chemical brightening, anodizing and dyeing.
It is light weight as compare to compare to steel.

It also has a high degree of resistance to corrosion.

Is easy to produce and fabricate.

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

© BN O B S B

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

9. Able to have options of colour finishes to surface.



‘aterals/Selection

m 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.

Compute the costs versus budget.

4.  Compute the engineering calculations and analysis of profiles.

> 3\ &
w e
Common window profiles Custg_gl made profiles Extruded aluminium profiles )
_ ) 2 A\




3.0N ateralsJSelection

14 | -l “*:? ALV RO | e ANCDTED
s/no. Descriptions
. . . COLOR SUBIECT
1. It is a good practice to produce 5 | sy MM ggars | werr |
CHART
a tabulation list of extrusions to
0 COLOR SUBJECT
be used for a project. I PR == wa— emicnoes | 0o | morz L0 e
CHART
= "‘] . COLOR SUBJECT
17 ALATT a ALLIM EXTR l_I'.‘IEE- &063T5 PYOF 2 Lo} FN-’:L
. . SIL COVER APPROVED COLOR
2. This is to track to ensure that all ' = st
required profiles are in order U SV R wogume
. . . EMEL AFPROVED COLOR
as any missed will hinder the —— Chast
production and assembly . B CoLoRsuBtECT
process. 19| ALare _t:m e asats PVOF 2 -¢P3EI‘Z§E§;%I:‘JL o
f " o oL
ol B = ‘o | ST PVOFZ | apprOVED  CoL0%
3 CHA
3. All required information .
pertaining to the weight, colour, I JE—
Al-AZ] WIN WE_.AE 3 v TCIIIFN-:L
colour code, girth areas sizes " B e I
of profiles are clearly - )
pr:wded for ease of N E}j A L
reference.
eference D
\

SASH BEADING APPROVED COLOR
CHART
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aterials/Selection
52 Fowdor couting & Froorocaon oo

1. Based on AAMA Standard — America Architectural Manufacturers Association.

A MERTICAN A RCHITECTURAL

AMERICAN ARCHITECTURAL

AAMA 2604-13

Voluntary Specification,
Performance Requirements
and Test Procedures for
High Performance Organic
Coatings on Aluminum
Extrusions and Panels
(with Coil Coating
Appendix)

MANUFACTURERS ASSOCIATION

-

M ANUFACTURERS

AAMA 2605-05

Voluntary Specification,
Performance Requirements
and Test Procedures for
Superior Performing Organic
Coatings on Aluminum
Extrusions and Panels

ASSO0OCIATION



\ aterals./Selection Type of Finishes / Coating.

NS
= m Powder Coating & Fluorocarbon Coating.
1. Based on AAMA Standard — America Architectural Manufacturers Association.

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 (



m Powder coating — Colour Chart

E’ Architectiwnal

Powder Coatings for Life
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aterials’ Selection.

m Fluorocarbon coating — Colour Chart
ot

PREMIUM SHADES SSIC SHADES

Io

FS 1001 COAL BLACK FS 1253 VIVID YELLOW FS 1222 LEMON YELLOW

FS 1585 SMART GREEN 4.FM 3181 HARVEST GOLD FM 3088 GLITTER SILVER
T: 3.86% D: 2.02% S 1.84% T: 49.38% D:'47.82% S: 1.56% T:69.47% D: 67.75% S:1.72%

T 12.46% D2 10.74% S:1.72% T:52.10% D:4542% S:668% T-67.15% D: 58.72% 5:843%

- ‘
FS1255  RICH BROWN FS1708  SERENE BLUE FM 3113 CHAMPAGNE GOLD ESHT1T  PANTONGBLUE Fi3is1  PUREGOLD FM307S  STAR SILVER
T:667% D:a72%  S:195% i L TEREEK  D-4046% LRI0% TATO4%  D:1543% S 161% T-4660%  D:43.37%  S:3.23% T-6736%  D:59.44%  S:792%

- -
FS1150  COCOABROWN FS1703  FIESTA BLUE FRE25TSQBIALLIC ROSE PINK FS1730  ROYAL BLUE FM 3263 METALLIC PEARL GREY FM 3020 SPARKLE SILVER
T:650%  D:450%  S:200% T:2545%  D:2350% 5 1.95% T:4BATY  DId2TE% S 3.50% TO08%  D:7.24% 5:1.84% T2700%  D:2522%  S-271% Faeo% DrdA01% & 408%

FS1453  MOSS GREEN FM 3002 METALLIC SILVER FM 3508  METALLIC BERYL GREEN FS1772  MID BLUE FM 3773  METALLIC HORIZON BLUE FM 3033 BRIGHT SILVER
T1188%  :988%  S201% T-6124% QQRTI2% PFN.LN TRay s Sans TU4E%  D:96A% S 184% T:3528%  D:E21% S13a7% T56T%  D:5438%  5:5.20% /

4 Must be 10 - 15 microns above the specified dry film thickness

EXTERNAL DAYLIGHT REFLECTANCE ON COATED ALUMINIUM SUBSTRATES
T = Total Reflectance
D Diffuse Reflectance
e Specular Reflectance

FS 1541 GRASS GREEN FM 3032 GREY SILVER FM 3761 METALLIC TWILIGHT BLUE TEST METHOD : Total, diffuse and specular reflectance measurement - using a spectrophotometer with
T.2488%  D.2308% S 1.80% T2 D:23.74%  S:258% T-2146%  D:1936% S 1.80% a 150mm diameter integrating sphere- ASTM ES03.

/
Nt
N 2,
2 A\

,’
L



3.0Materials Selection.

m 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.

master production panel

Sample comparison between original based Checking colour tonafity / acceptance measurement.
and production panel. Portable Color Spectrophotometer.

9 cceptable readingis  E 2-3 — Small difference,
visible if viewed side by side., |



‘ aterials’ Selection.
. ‘/
52 L Tyveof comtng | Dot

~ 1.

Fluorocarbon This is a high-performance exterior specification.
coating

Complying to AAMA 2605 standard

(ff5) 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.

> )

\ ). '



30Materials Selection,

N’

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

CHREE) 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.

V\J u\ )



l 3.0 Materials Selection \

m 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 27" Jun 2016.

=
N’
Extrusions are dipped into various tanks to Cladding or extrusions being jigged and
rinses and chemical treated via air dry. 0 Tove into the furnace for coa’in/g. /
. J - \



Reflectance value — Specular value cannot exceed 10%.

LEA HIN CO. (POWDER MANUFACTURERS) PTE LTD
293, Alexandra Road, Singapore 159940 @X
oxverast el 65-64756198 Fax: 65-64736185 E-mail: sales@leahinpowder.com

OXYPLAST
To: WhomItMay Concern From: Peter Wong
CO: o ———— et e L2
. X o . 0 % 30 Apnl 2021 )
Type of Coating/ Finishes: % Specular Reflectance®V5lie. Not exceed 10%
To Whom It May Concern,
Re: % Daylight Reflectance of Oxyplast Colours
% Total % Diffuse % Specular
Reflectance Reflectance Reflectance U
APR/80169/C840 14.7 111 16
GREY ) ' '

(¢

Note: The above data are average % reflectance values obtained from readings at 400-700nm
wavelength range (visible light); detailed results available upon request. Measurements are done
with reference to ASTM E903-12 test method using a spectrophotometer with 152mm diameter

SPSRPRPT ISR, — u
N i ) \

W



3.0 Materials-Selection

Standard AS 1288 — 2006 (Glass in Buildings — Selection ad Installation).

AN

1. Annealed Glass Non treated glass, float glass.
2. Heat strengthened Processed glass — Heat Treatment
glass
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
/. 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

u\_/ St



‘ 3.0N ls-«Selection

- m Type of glass. Description of glass.

Annealed Glass

2. Selection of Glass is

based on the followings:

2a.
2b.

2c.

2d.

Blue tinted, Grey tinted, Green tinted, Bronze tinted,
Blue green tinted, clear, extra clear glass.

Brand — Country of Origin

Manufacturers / Suppliers

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

Performance data such as -Shading co-efficient & U
value

Acoustic requirement
Delivery schedule
Minimum quantity

Limitation on production of glass sizes

et \) - \

(.



3.0 aterals—'Selection

o’
m Types of coated glass.

1. Reflective coated glass
2. Low-E coated glass
3. Solar control glass

—

N

Types of Low-E glass.

Range of tinted glass.

N (

Low@performan?e glass / o
Solar Contr SS. \
\ ). '



INDOFLOT AND PANASAP

VA —

[

[

4 4
Light Characteristic Energy Characteristic
Type OF .ﬁ::;ﬂ::‘s . Witra Violet Solar Shading U Walue
Class () Tmrn?;n:]:lancs Re&o[c?;n]-m Rs'lli:t{::}:?m Trm:::rl;:?anoa R&ﬂ?;:]ance Abs;:;;p]‘rjm Transmissi | Factor (3%) Coeficient WK
an {%)
2 91 B ) 88 8 4 7 90 1,05 5,9
3 o0 B & 86 a B 71 a7 1,00 5,8
4 90 -] ] a4 =] B BT BE 0,998 5.8
5 a9 B & a2 7 11 =7 a5 0.97 5.8
"E‘:;‘:t & aa ] & ) T 13 &1 as 0.96 5.7
(FLY a a6 B & TT 7 16 56 a1 0.93 5.7
10 a7 B & T4 7 19 52 79 0,81 5.6
12 86 [ g 70 7 23 49 7T 0.88 5,5
15 83 [ 5 EE & 28 43 T3 0,84 5,5
19 a1 7 7 &1 ] a3 L) ] 0,80 5,3
Panasap 5 58 (=] L= a7 B a7 =2 87T o, 77 5.8
Bronze ) 51 [ & 52 & a2 18 63 0.73 5.7
(BRFL) 8 4z 5 5 a4 ) 51 12 57 0,65 5,7
- 3 39 5 5 52 6 47 55 63 0.73 5.8
o :‘r:“;:":‘y 4 29 5 5 44 5 51 49 57 0,65 5.8
(DGFL) 5 21 5 5 a7 5 56 45 52 0.59 5.8
6 16 5 5 31 5 B4 a1 AT 0.55 5.7
5 72 ki 7 45 & 49 22 58 0,67 5,8
Panasap & &9 7 7 41 5 54 18 55 0.63 5.7
Green 8 63 [ & a3 5 G2 12 49 0.57 5.7
(GNFL) 10* 57 & & 28 5 &7 o a5 0.52 5.6
12 52 5 & 24 5 71 5 4z 0,48 5.5
5 51 5 & 59 & 43 24 52 0,72 5.8
Panasap ) a5 5 5 46 5 49 20 58 0,67 5,7
Euro Grey a 36 5 5 a7 5 58 14 52 0,58 5.7
(SEFL) 10~ 28 5 5 29 5 66 10 46 0.53 5.6
12 22 5 5 23 5 72 7 &z 0.48 5.5
Panasep 5 67 [ & 46 5 49 26 58 0.67 5.8
Blus Green ] 62 5 & 41 5 54 22 55 0.63 5.7
(BNFL) a 55 & & 33 5 52 16 a9 0.56 5.7
o ) 58 5 & 45 5 50 29 58 0.67 5,7
D:r:‘“;r:; a S0 5 5 ETd 5 58 23 52 0,60 5,7
{DHFL) 10* 43 5 5 30 5 65 18 aT 0,54 5,6
12 36 5 5 25 5 70 15 a3 0.50 5.5
Panasap
Mew Dark s 50 6 & 41 5 54 26 55 0,63 5.8
Blus
{DHMFL)

(



aterials Selection.

m Glass — Monolithic Acoustic Value

o’
\
MONOLITHIC ACOUSTICAL DATA
werformance data below applies te manalithie glazsData 15'Ba@ged on testing ~36° x 34" glass te ASTM EMZ-B7 in an acoustica
wall. *OITC is estimated based on this test. Glass size and glazing system will affect STC rating. The monelithic glass is ane lite of glas:
Frequency [Hz)
Monolithic Glass Construction STC ITC* | 100 125 140 200 250 315 400 500 &30 800 1000 1250 1400 2000 2500 3150 4000 5000
Sound Transmission Loss [dB]

1/8" overall - 1/8° glass an 25 . 17 18 " 2@ 22 M 2 M 3 3 az A4 a5 34 33 2 a0

14" overall - 1/4" glass k1| 29 23 £ 02 2 M 2% M 31 33 3 M a5 34 3o 27 32 a7 3

38" overall - /8" glass 34 3z v | I O T R - T | an a0 35 3a 41 i 48

112" overall - 1/2° glass 36 33 26 30 2 30 33 33 3 3 37 3/ 32 a2 34 40 43 4h 50 51

—» 6mmt glass —31 STC reading —



aterials Selection.

s — DGU Acoustic Value

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

INSULATING ACOUSTICAL DATA

shiclas and ather dmwantied n The parfarmance ¢

(e lk:
insulating unit Drata is based on testing o ASTHM

structed with twa plies of gl: and an ainor argon filled space

E413-87 in an acaustical wall. *OITC is estimatad based ongdhis test Glass size and glazing 5

stam will affect &
The STC (Sound Transmission Class) rating is a single-number rating system far interior building g
ta agorize ac c performance. s ari 3| ingEftwas ta guantify interiar building partitior

it it is not wanded for glass selection of axtésior wall applications since the single-n
specific set of laboratory canditions
The OITY (Outside-lnside Transmission Llass) ratingig used to classify acoustic performance of glazing in exterior applications
Frequency [Hz)
Insulating Glass Construction 5TC ITC*| 100 125 160 200 250 315 400 500 &30 800 1000 1250 1400 2000 2500 3150 4000 5000

Sound Transmission Loss [dB)

142" overall - 1/8° glass, 1/4" airspace, 1/8 glaks 28 24 26 ral 23 23 2 N 19 2427 a3 34 40 44 &é& 3% 34 45

/8" averall - 1/87 glass, 3/8" airspace, 1/87 glgss 1 24 26 23 13 N 23 1% 23 27 % 32 35 39 44 47 48 &1 & 43

17 overall - 1/4” glass, 1/2” airspace, 1/4” glags as 1] 27 24 e 22 22 25 a0 a3 35 38 40 42 L2 ar ar L3 L& £9
17 overall - 1/47 glass, 1/2” argen space, 1/47 glass 35 L] 2 ¥ 28 2 2 25 3 33 37 40 43 L5 L4 3% 40 L5 49 52
1% overall - 1/4" glass, 316" airspace, 3/14" glhss a7 ] a2 24 5 20 24 9 a3 ad o] 41 43 b b a2 a4 £3 48 583

—p 1-1/8" overall - 5/1&" glass, 1/2" arspace, 5(16° plass] 37 2 26 28 2 0™ 24 32 32 3 37 a9 39 as as a8 &2 A4 46 49

N

1-1/47 overall - 3/8” glass, 1/2" airspace, 3/8" glass 37 32 Jra - R IS A 34 34 3 36 34 35 33 a& 40 43 47 49 48
1-1/2" overall - 1/47 glass, 17 airspace, 1/4™ gldss. 37 30 2 1 27 23 3 30 3 3\ 38 39 41 52 41 34 a7 4é a1 56

1-1/167 averall - 1/4" glass, 1/2" airspace, 316" dlass| 38 33 T I e | I 41 40 a8 a7 a9 43 &b 48

1-1/47 overall - 1/4" glass, 3/4” airspace, 1/4" glass 38 n HoOX3 2 27 v 3 3\ 3T o 43 45 44 a9 % 4 49 52

(_

1-1/8" overall - 1/4" glass, 1/2" airspace, 3/8" glaks kL 34 8 LI 9 L] =T A |- B ] 41 43 41 40 a1 44 47 49
1-3/14" averall - /147 glass, /2" airspace, 3/8" glak=| 39 34 29 26 2% 31 30 37 34 37 3% 39 40 a7 a5 a9 43 4h 48 49
33 o 23 3 2833 37 39 40 41 39 e a8 a9 e 40 47 31 53

T o~ () 2\

1-3/8" overall - 1/4" glass, 3/4" airspace, 3/8" glass 40




aterials Selection.

32mm DGU consist of 6mmt glass + 1.52mmt PVB Interlayer + 3mmt glass — 37 STC reading
W LAMIMATED ACOUSTICAL DATA

Thi inated glass units constructed with two plies of glass and an
m te r usticalawall. *3TC i= estimated based on this test
systam will affe
|
/ Frequency [Hz]
Laminated Glass Construction 5TC ITC* | 100 125 140 200 250 315 400 500 &30 B0O0 1000 1250 1400 2000 2500 3150 4000 S000
/ Sound Transmission Loss [dB)
174" overall - 1/8° glass, 015" PVB, 1/8" glazs a3 27 23 27 24 27 28 as) a1 a3 a5 a5 a5 a3 3l 32 37 41 45
314" overall - 5/S glass, 030" PYB, 5/5 glazs as 1 pats 'l pia 25 27 20 atl i a2 34 34 34 34 35 33 34 39 41
1747 overall - 1/8° glass, 0307 PVEB, 1/8" glass 35 1 25 26 428 27 20 2% 30 32 34 a5 a5 36 36 35 35 38 43 44
1/4" overall - 1/8" glass, 045 PVE, 1/8" glass a5 24 27 27 28 28 'l a0 a2 34 a5 34 34 a7 34 35 38 43 44
514" overall - 1/87 glass, 0&0" PVE, 1/8" glass i5 3 25 25 26 29 28 an an az 34 a5 35 34 34 e 34 39 43 b
3/8° overall - 3f14" glass, 0.15° PVE, 314" glass 34 a 27 25 26 a0 3 3 33 35 35 35 35 k! a3 a7 &1 44 Pt 51
/87 gverall - 374" glass, 0307 PVE, 3/14" glass a6 3 ra 27 s 30 3 3l 33 34 35 34 34 35 34 37 41 45 £9 52
38" overall - 1/4" glass, .030° PVE, 1/8" glass a6 3 27 P 24 30 31 3 32 34 35 34 34 35 35 34 40 L4 £5 il
172" overall - 1/4" glass, 015" PVE, 1/4" glass 34 3 25 25 27 30 32 32 34 35 35 35 33 a2 35 40 43 L &% 51
314" overall - 1/4" glass, 075" Storm, A/4" glass 36 3 27 el el 3 31 33 32 33 34 35 35 34 34 40 43 45 47 47
9167 overall - 1/4" glass, 0907 SGR, 1/4 glass 36 A <l an 29 i a2 33 33 34 35 35 et 32 34 a7 £0 £2 L4 47 )
—p TH6" overall - 1747 glass, 0507 PVE, 18" glass a7 3 27 28 27 30 3 31 33 35 34 a7 37 a7 34 S 41 &4 48 51 /
218" overall - 1/4° glass, 100" StormGuard, 1/4" glaks | a7 32 31 30 31 33 34 34 34 35 34 35 35 37 &1 Lé 47 4% 51
1/2" gverall - 1747 glass, 0307 PVE, 1/4" glass ] ' 25 29 28 30 33 33 34 34 i Sl i 34 =i 41 45 48 51 53
172" overall - 1/4" glass, 045" PVB, 1/&7 glass a8 & 2% 30 27 30 33 33 34 3 37T 38 a7 34 7 41 45 48 b5 54
F16" overall - 1/4" glass, 0607 PVB, 1/4” glass a9 & 2% 29 28 30 33 33 335 34 37T 38 38 Al 38 41 44 47 51 1 v
34" overall - 1/2° glass, 030" PVB, 1/4" glass ae a6 31 35 33 33 34 36 38 37 34 35 a4 ag £1 4 48 50 52 54

13M16" overall - 1/2" glazs, .060° PYE, 1/47 glass

5/8" overall - 3/8” glass, .030° PVA, 1/4" glass \m 6 29 30 28 32 34 3% A& 38 38 38 38 a8 42 4 49 52 55 57

&1 1 38 29 a0 29 az as as ar a8 a8 as az 41 44 48 a0 53 54 54
 —



‘ 3.0N ls«Selection

N’
m 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
facade wall.

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

Designation: C 1048 - 04

&

L
IHTERNATIONAL

Standard Specification for
Heat-Treated Flat Glass—Kind HS, Kind FT Coated and

. End of line Uncoated Glass'
Quenching, (20 deg C)

"'., _
| Float Glass Furnace (650 deg C) )

u\) \J\




‘ 3.0N ls«Selection

N’
m 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.

Designation: C 1048 - 04

INTERNATIONAL

Standard Specification for
Heat-Treated Flat Glass—Kind HS, Kind FT Coated and
Uncoated Glass'

\ End c||f line
Quenching, (20 deg C)

\ |
\ Float Glass Furnace (650 deg C) )

—v e
) w \



|

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

Heat soak process cycle

EN 14179

Glass temperature §
at any point

320°C

300°C
280°C

Last glass to reach 280°C

First glass to reach 280°CJ

Ambient
temperature

Heating phase Holding phase Cooling phase
I ol

b
|

Ll

% L]

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

sulfide inclusions. "\ / I /

. 4 A A
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m Glass — Heat Soaked Treatment.

Recommended glass support and
separation

Spacer of glass

) N
9 \) 9 )

\ /) o \
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m Glass — Visual Appearance After Installed — Distortion

I)))III

“'.
=
-
|
==
oy
[l
|
Il

!

;i

Waviness / distorted on glass External view of the glass facade =

surface is observed from the 1s acceptable.
external of the fagade.




~ |3.0Materials Selection.
-
’ m Glass — Visual appearance after installed — Distortion.

s =

Photo taken in accordance to ASTM-C1036 (Fig. 1) inspection
criteria at 3 to 4 meters distance at 90° angle Photo taken with mobile/zoom from 23 meters at approx. 30° inclined
angle

Phth takexin accordanC(.e 1 ASTM-C1°036 (Frg:1)inspection | Photo taken with mobile/zoom from 23 meters at approx. 30° inclined
criteria at 3 to 4 meters distance at 90° angle / \ ’ angle

N J Y A\
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3.0

m Glass — Verification of Glass Distortion.

S’

P .

' N
1/ <

@0 HUAWE! Mates2D X
OO LEICA TRIPLE CAMERA | Al

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

|
record the dimension. =

Stainless steel L square ruler —
300mm L and stainless steel feeler

gauge.

N’
9 u 9 ( )
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N/
m Laminated Glass.

1.

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

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

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.

Laminated glass is classified as safety glass.

Laminated glass has a better value acoustic value than DGU.

ﬂ%) Designation: C1172 — 09
~udl -

T RO &

Standard Specification for
Laminated Architectural Fliat Glass™
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N
m Insulated Glazed Unit — Double Glazed Unit.

1. Itis 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.
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.

Designation: E 2190 — 08

INTERNATICNAL

Standard Specification for
Insulating Glass Unit Performance and Evaluation®

Butyl adhesive ﬁ

Metal aluminum strip .
I -l &=
< .
molecular sieve \

Doublé Glaied Fdrmation

N (

\ Domﬂole Glazed Unib \



3.0 Materials-Selection.
|

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
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T

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

ol SOTEB0 O
50% Coverage
o ites

w
S s
.a.‘... L

..O.ll.l
- - -

Standard Pattemns

50% Ceveraqe

14 L

Standard Bird Friendly Patterns

60% Coverage
5023
8" Haies

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

Frit patterns such as pokka dots, squares, oval shapes etc, are commonly used.

' EEENEEE
- AEEEEEE
iR EEE
J1[ 01 ]
IEENEER
IIIIIII

Colo@hért
9
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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.

The glass is opaque on one surface and is rough.

Easily stained — finger print, oil, dust, dirt
_ Removal of stain is difficult.

']
i}
|

The glass is opaque on one surface
but it is much smoother than sand blast finish
N — Stains can be easily washed &

Frosted Glass removed.

Acid Edge Treated Glass

/

m 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.

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

“~r ) 2 A\
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33 |WieGloss.
1. Itis classified as safety glass and is recommended to use it for windows in mental
hospital, old folk homes etc.

% 2% g B
BESas
ot 5
31 /] [

= l ] I .I g e
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‘ 0N ls-«Selection.

N/
ot ——

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.

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

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

Glass Logo is upside down N\ / Glass Logo N )
3 /) o \



3.0 Materials Selection

Standard / Miscellaneous ltems — Brackets, screws, anchor bolts, G.l. sheet etc.

—
.

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.l. sheet — install window frames.
6. Hot dipped galvanized steel brackets, sleeves.

/. Anchor bolts — galvanized finish

8. Stainless steel screws

9. Spray paint

10. Putty



—
.
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‘ aterials-Selection.

Operating Devices & | Description of Hardware & Accessories.

Bearings for
Windows

Type

Casement window

Sliding window

Hardware / accessories

Stainless steel friction stay

Stainless steel friction stay with control bar
Cam handle / cam handle with key

Dual locking system / multi point lock
Child care lock

Stainless steel restrictor

Wind block

Crescent lock / key

Nylon rollers

PVC stopper




‘ aterials-Selection.

m Operating & Bearing Devices — Casement & Top Hung Windows.
Nt

a. Stainless steel friction stay b. Stainless steel restrictors

e. Casement guider d. Locking device — dual loc}, |
c. Cast alloy cam handle w ) (-—- | U /)
J) I\
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” 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.

|

Standa;d y — open at

Stay with Press Button Control —
Stay — open 90 degree with 90 degree Witil)gap of | Open at 30degree, lock. )

Minimum edge distance 210mm Press to release to fult’ 98 degree.

\ ). '



‘ aterials-Selection.

- m Determine the weight of frame/glass/hardware to select type of friction stay.

| 1800
r’ |
l
.\.‘}./ . Fd I__?/ || %
= & = = 1T
(1 Hi—=" 2 H3) \
[ SWING-IN FIXED SWING-IN {
i CASEMENT CASEMENT |
\\ /,-
: | I %
e | | - /
."- 4-" I\.6/
600 600 600

1. Besides the weight, the maximum width of

1500

a single panel is restricted to 200mm w.

la

2a

~

Aluminium inner frame

Inner frame CA100
(0.6 x 2) + (1.5 x 2)

Glass

0.6 x 1.50 = 0.9 x
20kg/m2

Hardware
Handle, lockset
Total:

Total weight of a single
alum glass panel
la+2a+3a

) o
®) 2 A\

L, Calculation of weigth
of frame & glass

Weight

4.2kg

18 kg

1.0kg

23.2kg



atels,Selection — Casement/top hung

Operating & Bearing Devices - Stainless Steel Friction Stay — Casement / Top
Hung Windows.

EHBIFRESEE  Lettand Right Handed Friction Stay

¢ AERRB04#) T EHMEIE,

S EERBEFAMBIAEMEREES, RRIEAT A,
SHHHAAE, NESLEMBRAGENERENT,
SEARITFRKHENSERTE,

S EBHAIMIESS212:1008 B E BT,

S HEREBE T HITHIG/T127-20074E %,
SEMBERNNBE, FLEIHFFHENL,

WIRBIGHFEE Friction Stay With Press Button Device

% EF R K (304#) REEHHIE

S HERBEMAMARENEBRIEES, BEAEAR M.
sRmEEMR, HIABTRENRESENM, HTRE,
TEEME T—REEHE, BRTRE, THEREXAE,

S BEEFAFMIESS212: 1998 E B EEZH,

SHETHEEETHITHEIG/TI127-2007#,

SERMEERMHLE, FELHEHMENL,

BERE
Sash Size
WY [EEEmm)|EEEmm) BREk) | HBRE i
Description | MaxVentHeih o | e VertWidhiinn | MaxVenlWegrtig | Opening Angle +2° Arm Qty -
08 850 500 20 582" 4
10 1000 600 24 87:2° 4 S
12 1500 | 700 28 87:2° 4 P,
1a_ | 1500 | 700 33 872" 4 Sash Size
16 1600 | 700 36 872" 4
5 To00 | 800 = a7eo 7 Wk |REAMM]EREmm) BREKe) |  MBEAE
20 1800 | 800 48 87:2° 5 Porereten : : el St
2 T =2 : 12 1500 | 600 22 | 30° /60° /90°
= o 50 8722 ¢ 14 1500 | 700 28 | 30° /60° /90°
000 52 452 5 16 1600 | 700 35 | 30° /60° /90°
18 1600 | 800 40 | 30° /60° /90°
20 1800 | 1000 43 | 30° /60° /90°
o)< ¢ g0 2 o) A
38 ]
GI= e 3
D B |

-
I o ? 9 ‘f i ‘f @Q” 16.553° _
i | I (= 2 > o ) I}g’”ms
I 519
5
fF—m—1

L — 22
J
2 P23 R~} The Installation Dimensions(mm) BEfI: mm
USRI A B c D E F G H | —
10 58 p— 1235 1355 36 790 217 — 260 Z F1Z23E R <) The Installation Dimensions(mm) BfAI: mm
12 58 — 207 219 36 215 242 — 304 BUSRIRE A B c D E F G H |
14 58 — 224 236 36 238.5 265.5 304.5 348.5 12 75 - 198 211 31 210 237 — 299
16 58 — 244 256 36 266.5 293.5 358.5 402.5 14 93 e 215 228 31 234 261 300 343
18 58 — 260 272 36 288 315 411 455 16 114 — 235 248 31 261 288 353 397
20 58 157 271.5 284.5 36 309 336 442.5 504 18 132 — 251 264 31 283 310 406 450
22 58 173 299 312 36 345 372 491 553 20 57 157 2715 284.5 31 304 331 437.5 499
24 58 195 324 327 36 203 230 535 597 \

. .. = AN



l aterialsSelection — Casement / Top Hung.

m 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.

DimensionsGuids
wWindow Oporatian - Cagomant

Part view of an casement window

=
- inst@pevatingamdBearing Devices-for Cagement WIHAGRE 1_113618;2; Wﬁng when )
M\ .




l aterialsSelection — Casement / Top Hung.

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.

Stainless steel restrictor — Safety child lock — with key.
restrict the opening angle. O\ ) -
\ ). w \

N (



| aterials Selection — Sliding Window.

m Operating and Bearing Devices — Sliding Window.
"’

T
A

e. Crescent lock for sliding window f. Nylon stopper —sliding window
L=
g. Sliding window roller &y ' | h. Location of Stotfjrs )

\ /) o \




ateals/Selection — Aluminium Window.

B0y
-~

’ m Operating & Bearing Devices - Full size Visual Mock Up Sample.

S’

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

9 \) 9 ( )

3 /) '



Materials-Selection — Aluminium Window.

’ Opera

Test Report No. 7T191069252-MEC13-02-DL
dated 27 Sep 2013

Test Report No. 7191069252-MEC13-02-DL
dated 27 Sep 2013 @

PSB Singapore

APPENDIX: PHOTOS TAKEN DURING TEST

TEST RESULTS:
Endurance of Fastener or Hardware (E.3 Test 8)
Number of cycles S5 242 - 2007
s Initial | 10,000 | 20,000 | 30,000 | 40,000 | 50,000 | Requirements
Mo visusl
damage to the
Observation Mo visusl damage is observed. fastener/
hardware shall
be detected,
Torgue
spplied on
fastener to 29 20 20 2D 290 29
closa the
=ash (Mm)
Ease of
fastener T;;z 10 maximum
GFEFET.IM L on
fastenar to
open 31 31 31 31 31 31
(release)
the sash
(Nm)
Force o 887 | 559 | 4581 | 451 73 | a3
initiats (open) | (open) | (open) ( fopen} | {open) ( (open)
movement | 748 | 837 | 687 | 887 | 828 | 628 |gpmasimum
Ease of . M) (close) | (close) | (dose) | (close) | (elose) | (close) {area of sash
of sash P 628 | 307 243 | 314 | #84 |T2p4 |=080m)
sustain (open} | {open) | (open] | (open) | fopen) | (open)
mavement 6as 481 451 451 382 302
N} (close) | (close) | (dose) | (close) | (close) | (dose)
Results: Passed.

Remarks: (1) Mo visual damage is observed.
(2) The tophung window remains operable (open, close & lock) after 50,000 cycles of endurance
test.

d? u. o v[,?i"' 3 y
e — i e & i 2 == _ .=

Dot .LI 2 Ong_ Khay Beng Figure 2: 18 inch friction stay before endurance test

Associate Enginesr Engineer dz . “ ;

Buikding
Mechanical Centre Page 3 of 7

Results on the endurance / operational test. . _J Product is reeriewed after endurance test.
Operating and Bearing devices — Test rep _ 2 A\




‘ateral Selection.

m Operating & Bearing Devices — Gasket for Window.

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

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

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

e = B

EDPM (Ethlylene Propylene Diene Monomer)

38"

(10 mm) |

-

58"

[15.9 mm) 716"
. R X 5
EEEE- rid e

{ (11.1 mm)
- m| VERTICAL DETAIL OF gAgEméNT Lvmoow N\

e s| WITH FIXED GLASS PANEL / S
gl SCALE -1:1

Pt \
(6 mm) B ey —— |

Profile of Gasket. N\ ) e \ )

\ ). '




‘ateral Selection

m 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.

OUTSIDE INSIDE

MM THK CLEAR

FLOAT GLASS
Glazing gasket Glazing gasket
inserted in factory. I inserted on site.
Glazing gasket ,
inserted in factory Gla21n§ gasfket
but to provide break inserted 1n factory.
off at weep holes
location.

=
N




ateral Selection

N

’ m Setting Block — To Support Glass Weight & Position.

INSIDE

39

QUTSIDE
6MM THI CLEAR
FLOAT GLASS
2z
35
Setting Blc
10mm W%

Opening (inwards or outwards)
c1

fci

i :
ol 7
L

The upper C1 block is adjusted to
regulate the squaring of the frame
and allow it to open easily.

Tilt and turn sash

cail \\i"\ T3

The upper C1 block is adjusted to

regulate the squaring of the frame
and allow it to open easily.

-

i

OFd oM
o ,./ I > \x
By 2) 3l
" SWING-IN FIXED SWING-IN
\. CASEMENT CASEMENT |
‘\.\ /
! : N fl fll / |
i ——gml|| wm | g [|[em—am
4 (6)
Setting '

block

To regulate the squareness

of frame.

Window — Setting Block.

location X
m Setting Block.

Setting block is used to support the glass weight uniformly.
Material is EDPM and has a shore A hardness 80A — Q0A.

1.
2.

~

The setting block’s positioning is always /4 from both the left and right

edges.

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

TN

7

T

2 A\

(¢



ateral Selection

4

External use, water tight

1. Weather seal silicone sealant

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
' Dow Corning® 791 Silicone Building Sealant

Black

Brorize
Carel

Gray
Limestone
Precast While
White

MTS
MTS
MTS
MTS

55
MTS

MTS
MTO
MTS
MTS
MTS
MTS

MTO
MTO
MTO
MTO
MTO

NS

MTO
MTO
NS
MTO
MTO
MTO

2GAL | 4.5GAL
o e R
MIS  MTIS MO MTS 8§

NS
MTS
MT0
MI0
MT0

NS

Availability:
MTSISS: Typically a stocked iem

NS: Noiventory available and lead time varies
based on product/size

MTO sausages: 3-day ladtime, 2-cases
minimum, standard pricing

MTO pails: 3-4-week lead time, 18-pail
minimum, standard pricing

(¢

Type of silicone sealant.

Key: MTS = Made to Stock

55 = Safety Stack

MTO = Made to Order

NS = Mon-Stocked = Not Available

T—

\\

)

v \



Material Selection

m Silicone Sealant - Colour Chart —/

e TREMCO SEALANTS COLOUR CHART
v» TREMCO

=

SG300 SG555 S$G556 SG557 SG558 5G559
Alu Grey Traffic White Pure White Traffic White Traffic White (M) Traffic White
(previausdy known iprevicusly known {previously known (previously knawn (previously known
as hite) s White) s White) a5 White] as White)
Warm Black Casteel Grey Mid Grey ‘Warm Grey Warm Grey (M) Mid Grey
(ipreviously known ipreviously known ipreviously knowr {previously known (previously known (previously known
as Block) as Grey) as Grey] s Grey) a5 Grey) as Grey)
FS Grey Bronze Signal Black Black (M) Black
{previously knovn (previously knawn
as Biock) a5 Block)
Signal Black Signal Black Oak |
(previasly known (previoushy knowsr v
s Block) i Block)

NOTE: Cobaurs shown are approximate and may not refect the shade precisely. Different lighting conditions can influence
colour apprearance, bor truer colour, please view in dayight. Please contact Tremeo Customes Senvice for more information.

i — 9\



3.0 Material Selection
50 Peformance Too Window < STV 2007

Licensed by Entarprise Slnglsare to ALAN CHENGIMR, MA
Singapore ;uannams e5hap Order No: 6300056501/ Downloaded: 2018-10-15
Singhe user keence enly, copying and netwarking prohibited

Singapore

Standards SS 212 : 2007

Council (ICS 91.060.50)
SINGAPORE STANDARD

Specification for aluminium alloy windows

Published by

Enterprise
Sing%pore

SS 212 : 2007
Aluminium Alloy Windows

Performance Test on Window

. Sequence of Test

1. Air leakage test
Woater tightness test
Structure performance test

Repeat water test

ST AN

Proof load test



3.0 Material Selection

m Performance Test Window — Air Leakage Test Report.

Test Sample

The casement window system to be tested having an overall size of 1500mm{H) x 950mm(W) and
having an overall area of 1.43ny* shall be installed onto our curtain wall test chamber, where external
face of the test sample will face inwards. creating a pressure chamber around the test sample (see
Figure 1 for details).

4.

Sample Installation
The test sample shall be mounted and sealed onto TUV SUD PSB curtain wall chamber at 60 Tuas
South Street 1 premuses in the same manner and by the same fixings that are intended to attach to the
building structure. The support frame is sumilar stiffness to that supporting building

U-1UBE MANOUETER / PRESSURE 41

DGl 2.es - TEMPORARY STAL l

AL NOICAIOR o H P —
AROUND SPECIMEN

TESI CHager

PRESSURE, GAUKE —————|

BUFTER PLAE ————

R FLOW MOOK-LP SPECMEN

MEASUREMENT DEWICE

CONIROLLED & WETERED AR ——H6PACHANT TRASDUES

SUPPLY CENERATING POSITVE

TEMPORARY SUPFORT
RO NEGATV PRESSURES SIEEL SMUATNG
— ,
DAIA  ACQUSITION Wj
WATR FLOW METER — 10 RECIRD DERECTON

Figure 1 - General arrangement for test set up.
(Exterior of test specimen facing inwards of chamber)

Page 3 of 6

PSB Singapore

Testi uirements

The tests shall be conducted with reference to Singapore Standards for Alummm Alloy Windows SS
212: 2007 Specifications. The test parameters and criteria are as follows:

Positive Design Pressure (Pa) © . 1310
Negatrve Design Pressure (Pa) © _ 1310

Air Leakage
Test Referencing SS 212: 2007 Referencing S8 212: 2007
Test Parameters Test Parameters

a. 3 pulses of 500 Pa are applied, and each pulse

are mantamed for 3 seconds Non Air-con condition

b. Unlock, open, close and lock vent for 3 times. |Opening light:
- Aur leakage shall not exceed: 10
Airleakage |c. Positive pressures are applied in steps of 50, i e

100, 150. 200, 250, 262 Pa

d. Leakage readings are obtaied for each
pressure step.

The air leakage rate through the test chamber will be measured by a calibrated flow meter connected 1n
the air pressure line with the test pressure as tabulated above. This shall be used as the initial leakage
rate. The sealing film or tape shall then be removed from the test sample and the total air leakage rates
determmned. The air leakage through the test sample shall be the difference between the 1nitial and total

readings.

It 15 an accepted practice to report the total air leakage rates 1f the sample and test chamber of the total
aif leakage rate 1s less than the allowable rate.



3.0 Material Selection

m Performance Test Window — Air Leakage Test Report.

Test Report No. 7191371059 - MEC26-ELI
Date:2 February 2026 @

6. DETAILS OF TEST RESULTS:

6.1 AIR LEAKAGE TEST
(DATE TESTED:19/1/2026)

Perimeter: L=9.18 m

Chamber Chamber Operable
S Leakage . * Ll S5212 Requirement
(Pa) (m*/hr) Window Leakage, Q/L
Q (m®/hr) (m3/hr/m)
50 0 0.764 0.083
Non-aircon condition
100 0 6.872 0.749
Operable Leakage
150 0 10.435 1.137 Shall not exceed:
10 m*/hr/m
200 0 16.035 1.747




3.0 Material Selection

Performance Test Window — Water Test and Result.

Test Report No. 7191371059 - MEC26-ELI
Date:2 February 2026 @

6.3 STRUCTURAL PERFORMANCE TEST
(DATE TESTED: 18/1/2026)

Displacement of casment window under pressure {mm) Residual deflection{mm])

_ Test pressure Relative deflaction

FERE | o = §5212

pan 980 Pa -1220 Pa
980 Pa -1220Pa | 980Pa | -1220Pa | Spec.
2 2265 3118 0.096 -0.155
3 2630 7.605 -10.087 5.858 7485 |=21.04( 0.180 0.3
{Mullion)
4 1.233 -2.089 0.000 -0.159
5 7404 -9.069 0.000 -0.285
6 1190 7.500 -10.272 0.370 0.624 59.52 0.083 -0.287
(Transom)

T 6.065 -9.328 0.064 -0.200
Mote: - sign represents movemnent at opposite direction.

| I A |
: (L . :
I i |
| ; |
| o |
| & |
I o I
| y |
| 1P |
118 P |
[ 158 ’ |
o -
I . |
! |
: 1
| 5 f [
| |
I I
I \ I
i I I
| U
[ TS ';-I i
| . |
| |
| |
: 7 l
I ’ |
—— - —
| |
| |
I I
1 i

Ad. Watertighiness test

L~



ateral Selection.

m Performance Test $$212: 2007 — Window System.
1. Air Leakage Test
. Water Tightness Test
. Structural Performance Test

2
3
4. Repeat Water Test
5

. Proof Load Test

Steel chamber Window installed - Side et w installed - Elevation Wat‘ﬂ}sp\ray on fagade. )
. _— '



Material Selection.

- m Performance Test Report — $S212 : 2007
o’

PERFORMANCE TEST
OF

ALUMINIUM FULL HEIGHT
CASEMENT WINDOW SYSTEM

WITH REFERENCE TO SS 212 : 2007
FOR
THE BOTANY PROJECT

TESTED FOR: Alliance (S) Pte Ltd
53 Loyang Way

Singapore 508746
Attn: Mr. Jeffery Tan

PREPARED BY: David Li

Testing Officer

APPROVED BY: Bay Yuan Li
Manager
Building Group

Real Estate and Infrastructure - Mechanical Centre

23

SUMMARY OF TEST AND TEST RESULTS

Project: The Botany

Design Wind Load: +900 Pa ; -1150 Pa

David Li Bay-¥lian Li

Testing Officer Manager

The results reported herein have been

LAZ007-0380-A  LA.2007-0386.c Perormed in accordance with the terms of

S, acoreditation under the Singapore
S=2s g%;'&mg m'g:gwg Aeraditaton Counl T
m Accredited 7 M " "> Inspections/CalibrationsiTests marked "Nt
B b= Loboratory | LA-2007-0383-G  LA-201B-0703-G 5,0 oG AS Accredited" in this Report
Tuv SUD PSB A SAC-SINGLAS "L:ggfsz‘;é LA-ZO2DT4TL | ot included in the SAC-SINGLAS

- Accreditation Schedule for our inspection
bodyllaboratory.

Items Test Parameters SS 212 : 2007 Requirements Results
Apply 3 pre-load of 500 Pa and
maintain for 3 second each.
Open, close & lock all windows 5 | Reference to SS 212 : 2007
' Ay times_gg” ; (Non-aircon condition) Passed
Apply positive pressures in steps | Operable leakage shall not
of 50, 100, 150 & 200 Pa. exceed: 10 m¥hrm.
Leakage readings are obtained for
each pressure step.
QOpen, close & lock vent 5 times. Reference to SS 212 : 2007
Positive air pressure is applied in 3
Watertightness steps at 0, 90, 180 & 270 Pafora | (Severe condition) Passed
Test duration of 5 minute each, except | No water leakage up to test
for 0 Pa is 15 minutes. pressure at a water spray of
Record all points of water leakage. | 4 Vmin/m=
Pre-load of 500 Pa and maintain
for 10 seconds.
Take residual reading after 3 - 5 )
minutes; then zero transducers. Reference to SS 212 : 2007
Apply positive design pressure of | pyjlion/transom defiection: shall
Structural 900 Pa. not exceed span/125 :
Performance Take maximum deflection reading 534 16.08 Passed
Test after 10 seconds. Mullion | 22607125 |
Take residual deflection after 3 - 5 567 957
minutes. Transom | 11900125 mm
Repeat (a) to (e) for negative
pressure of -575 Pa (pre-load) &
-1150 Pa (design load).
Apply 150% of positive pressure of
1350 Pa and maintain for 10 Reference to §S 212 : 2007
seconds.
Proof Load Test Take residual deflection after load | No breakage, permanent damage | Passed

is reduced to zero.

Repeat procedure for negative
pressure at -1725 Pa

to panels, fasteners or anchors
shall occur.

=~ NS

-

S
o \




Aluminium Window - Good Industry Practices

'

4.0 MANUFACTURING AND
FABRICATION PROCESSES.




4.0 Manufacturing and Fabrication Processes.

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

Check incoming materials / hardware / accessories versus purchase order.
QA /QC check on coated extrusions / mill finish — micron thickness.

Input into system, storage, ready to draw out.

Cutting, notching, milling, drilling, punching.

Assembly of units and inner frames.

Install hardware and accessories.

QA /QC check — quality, dimensions and workmanship.

S I © B - .

Final cleaning and protection.

©

Schedule for delivery to site.



anufacttiring and Fabrication Processes.

=
f PROJECT: LUCERNE GRAND
o Exuaqiinn, ke EXTRUSIONS
L o FULL-HEIGHT WINDOW
RETTNERN
11
m M

I

L

| ol ="

L)
| —
I I

T;;J;LL__!I

WVIEW FROM OUTSIDE

Hds

Extrusions Sample.Board - Approval S
\ ). ' \




‘ 4.0 Manufacturing and Fabrication Processes.

N
Hardware, Accessories & Powder Coat Colour Sample Board - Approval
4 — \ /
L NG
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Approved Glass Sample:

PERFORMANCE DATA
Light Factor % Solar Heat Shadi U-Value (Wimi-K)
Type Glass Description Trans Ref | Ref Gain Co e?fi C|ir;gm Winter | Summer
(Out) | (In) | Coefficient Night Day
6mm Euro Grey + 1.52mm Clear PVB
1 43 5 5 0.54 0.63 540 480
+ 6mm Clear
2 8mm Euro Grey(824036 #2) 14 7 10 0.36 041 5.06 4.64
6mm Euro Grey(824036 #2) + 1.52mm)
* | Clear PVB + 6t Clear Low-E(#4) 19 § 1 033 040 366 3.08
6 $mm Euro Grey(Acid Etched #2) * * * * * 5.75 5.19 '

_S"am&" Submission

Kimly Construction Pte Ltd
Project: NARRA RESIDENCES

Submittal No. : KLY.OF w.SMT-ARC-MAT-0008
Date:

Ref.No..

02-June 2026

SIN

Description

Location of Use

1

Glass Sample

6mm (Clear Solar Control) + 1.52mm

Clear PVB + 6mm Blue Grey

Unit Windows,
Sliding Doors
Balcony

Submitted by: - Comments :
G Sign):
e _J:gw}(f

Janella Riv ;

Approved by: i
| o o

Cohslitant : P&T Architects

Date: 02-June-2026 |Date: 1"‘"‘ Rk

Glass Sample — Approved
& signed off by the

Architect.

Approved Glass Technical Data

\ /)

—
v
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‘ anufacturing & Fabrication Processes.
4.0 | Powder Coat / Flourocarbon Coating - Sample Comparison / Approval. |

1. Physical sample — powder coat colour.

2. Micron thickness check.

Bl Coating System : 1.-‘2!3!400315_

Colour sample

Colour Code

COLOUR SAMPLE

Customer Name: _

Project

Colour Name " i
Type of Caating : - Powder/ PVDF / PU

Colour Code  ©

: Brand

Date

Referenca o~ .
THIS I§ A LABORATORY PREPARED 4 ,

COLOUR SAMFLE, PAOOUCTION
LINE COATING NaY VAY sLchLy [ el |

FROM THIS SAMPLE,

Powder coat sample — Approved & signed
off by the Architect. <

. 2 A\

o’

)



‘ufact‘uring & Fabrication Processes.

\

m Checking of Incoming Extrusions.

A a4 =
e I 11 =

Waid

%100 000
> .

.
e
rmam

S

- Description of check.

1.

Die drawing of profile. Actual extrusion profile

Shape, alignment, warp and finishes.

Wall thickness of profile. O

Powder / Fluorocarbon coating — micron thickness.
Properties test - Tensile test, chemical composition, yield strength.

Brinell hardness test - profile

—

- NI “ \



Manufacturing And Fabrication Processes.

m Checking of Incoming Extrusions — Die Drawing.

Mating Detail

Qg:::::@ Option 02 \; J

Section No.
SHS20182C-MF

Full Scale

Revised 01

50.80

13.70

Full Scale . 07 Sep 2021

Die Cost= 3GD 750

Customer Chop & Sign
. 3
o) L
i G55
Motes :
Unspec Thickness ; As Shown £ 0.16 mm
UnspecRadius {r) : 1.00 mm radius
29.20 (FR}: Full Radius _
“
2 ¥ Full Scale Vee Groove (V.G) 1 0.20 mm Deep x 80 ( J
All Sharp corners should removed by 0 20 mmrad .
] VNG, [AWEND B
C | P l K CUSTOMER : ALLIANCE (S) PTE LTD FEVINO, DATE REWRS
£ | I A\ AREA ~ 165,60 sa.mm | APPLICATION - v
i i FPERIMETER . -198.10 mm YOUR REFERENCE: —
Aluminium TOTAL PERIMETER . 1898.10 mm D RAWN BY : George
| e cmernze mecnec amencony 2 o LINEAR WEIGHT 0. 449 kg/m DRAWING DATE  : 06 Sep 2021
O Rance (memh[o- 10i0-2p5az]is-m |so 001020 [ Ay + 2 CONFIGURATION Solid CONFIRMDATE . REFERENCE DRAWING NO. SECTION NO.
foeaxe tmmipic|as|ocn|om| 0m | 055 Fememcsrkowen | ALUMINIUM ALLOY . AA BOB3 15 | CHECKED BY e 83565
4L UNSFECIFED TOLSRANCE $44 L EOLLOWOUR S£CT0RY STANDWeD (40 2i] DRAWING SCALE . 2 X Full Scale | APPROVED BY . - T

NI 2 A



Types of Testing Equipment — Hardness Test, Caliber for Wall Thickness,
Coating Thickness Instrument.

Digital caliber — test wall thickness &y Coating Thickness Instrument — )
D \ Tes}mg of coatm%thlcerss ’



ancturing & Fabrication Processes.

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

The surface coating was found to be easily peeled off.

This batch of materials will be 100% checked.

f'\

. Defects and Reject.

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

2. Sample for testing.

Y (O



lancturing & Fabrication Processes.

m Protection Tapes — Frame and Glass.

1.

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

This is to prevent scratch of surface during handling.

Provide protection to surfaces of

profiles before cutting / fabrication.
o\ ) ~
\ /) o \

Powder coat is peeled off.




m Machineries — Production.

2.

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

This is to prevent scratch of surface during handling.

Multiple milling / drilling .\ ) Punching of profile
\ /) o \

W ncl;uring & Fabrication Processes.




W anufacturing & Fabrication Processes.
"
BN 4.0 | Machineries - Production. ________d

- N
Crimping machine
o\ ) J )



lancturing & Fabrication Processes.

Milling & Punching Processes — Sliding Window.

Punching of profile — Punching — joining of transom
weep hole for connection of

members

. Weep holes on sliding
bottom track to discharge
water.

=
Y
\ /) o \




- ‘W énufac'fﬁring & Fabrication Processes.

m Mock Up Samples / Duty Personnel Chart.

T

Physical samplings.




ancturing & Fabrication Processes.

m Inserting Gaskets & End Sealing with Silicone Sealant / Sealant pad.

Sealed
end.
End of transom is fully sealed with
weather seal / silicone sealant.
&

Sealant pad may also be used to seal between joint members

o \J (\ ) 9 ( )



4.0 ancturing & Fabrication Processes. \
-

” m Assembly of members with ending sealings to prevent water ingress.

S

Transom is seal before joining Joining of vertical / horizontal

| N’

Joint is sealed with weather silicone sealant to prevent seepage through mechanical joints. 100%
check is required. N~ e )
N ) ~ \



4.0 'ancturing & Fabrication Processes. \

~

m Assembly of members with ending sealings to prevent water ingress.

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

u\/ - /



4.0 ancturing & Fabrication Processes. \

~
m Process on the Assembly of Full Window Frame.

Partial assembled frame



4.0 'ancturing & Fabrication Processes. \

) ~—’
m Process of assembly of full frame.

S

i i-_‘\

e

e g

Fully assembled frame outer
frame




Cut surface to be dipped with
silicone sealant before crimping.

Inner frame is being assembled by
crimping machine.

-



ancturing & Fabrication Processes.

\—
’ m Assemble and crimping of inner frame — casement / top hung window.

Cramping of inner frame
with spigot.

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

V\J u\

N ) -



ancturing & Fabrication Processes.

Discharge Provisions = Weep Holes for Casement & Sliding Windows.

Water seep down from here.

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.

Section through transom and
casement window inner.

o

Punching of weep holes for water
discharge to prevent overflow.

=




4.0 'ancturing & Fabrication Processes. \

m 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.

Seal jOil’ltS between members with silicone So]dering of gaskets to ensure no gaps =
sealant
1. Gaskets play an important role in the performance of the window system. N

2. Ensure the correct type of materials is to be used — EDPM. (Ethylene Propylene Diene Monomer)

u\/ - /

3 ) ~ \



‘ancturing & Fabrication Processes.

Nylon roller

Insert of roller — sliding window Insert of mohair —sliding window

/ 2 roller?{er
- / panel

~ Mohair

Crescent lever lock 2 panel sliding window

u\/\) u\ )




‘ancturing & Fabrication Processes.

N

m Casement Window — Install Hardware & Accessories. ~/

Assemble of inner to outer frame.

=

Secure friction stay to
inner sash and outer frame.




anufacturing & Fabrication Processes.
4.0 HDB Safey Foature Window Systom. I

1. HDB safety feature system — System designed with gutter to prevent falling

windows.

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

Profile to prevent falling Fixing of cam handle to inner sash
Friction stay — safety feature

b
(Q



anufacturing & Fabrication Processes.
\ irect place on gutter.
BN 0 100 serey reatwe Wimdom sy D

. i
I. H
.ll
= F
" | I'—.'—"I b
¥, - -_ | __."l. -
7 'Tl LY Normal profile
- - 1 = F Wlthout Safety
— - Feature.

| Stay — Slot into gutter
Safety Feature.

1 \
] Stainless steel friction

N
I

i/

ﬁ . IZ i sl
I

— o
S \ /) o \ )



anufacturing & Fabrication Processes.
-
Al .0 | Casement Window — Completed for Final QA/QC Check. o

S

Frame ready for QA/QC Inspection Final QA/QC check on dimensioning. o
before applying protection tapes Quality finishes.
OVer.

V\J u\ )



e ' B~ B

—

- B

Window frame

Length

Straightness

Accuracy on angles
Accuracy on sides
Accuracy of diagonals

Source: National Productivity and Quality
Specification (NPQS)

Glass

Height

Width

Straightness of edges

Tolerances on insulating glazed unit

Source: National Productivity and Quality

Specification (NPQS)
e

+ /- 1.5mm
+/- 1.5mm
+/- 2 degree
+/- Tmm

+/- 2mm

Tolerance.
+ /- 2mm
+/- 2mm
+/- Tmm
BS 5713



\/Afluminiﬁm Window - Good Industry Practices

: 5.0 PROTECTION.

GOOD INDUSTRY PRACTICES

==




Iection.«of Frames.

— \J
m 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 black adhesive tape of 70 microns thickness.
IOTECTS FOR UP TO 45 DAYS Tapping of frame.

. N
PVC blue adhesive tape for wrapping / g\lle}ss rotection.. Q) )
— !



Iectiomof Frames.

- m Cleaning and Provide Adhesive Protection Tapes to Frames.
"’

Cleaning of frame prior tap over with adhesive Applying protection tape on frame prior ~/
protection sheet. delivery. Frame corners are further wrap
with cardboard protection.
N’

V\J u\ )



rotectieh of Frames.

1
‘
o
-
®
0
=
o
=
o
*
-
q
(o]
3
(13
(7]

Protection layer 1

to be remained -
upon wet works

S

b

j

§

to Facilitate Glazing Works in Advance.

Protection layer 3 to
remove when glazing.

Protection layer 2 to

—1

completed. e i remained upon internal

! l wet works completed.

(5.3 a)
- Protection of Frames.
1. The 1% and 2" layer of the protection tapes will stay input until stage of
cleaning and handover period.
2. The 3" layer is to be removed to facilitate glazing works.
3. After glass is installed, apply a new protection over as per layer 3.
"\ ) ( et
_ ) 2 A\

N’

)



m Differentiate Protection Tape to Ease of Glazing Works.

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.

Yellow tape is for removal to facﬂltate Black tape is to be remained until
glazing works. all other wets works are completed.

~ L/ ) ,

N (



‘mteti@n of Frames.

m Protection to Glass.

. 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.

Corners are further protected Glass panels are provided with adhesive
to prevent damages during handling . "\ ))rotection film prior delivery to site.
\ ). w \

N (



mtecti@n of Frames.

</
m Types of Protections to Glass & frames.

_Temporary Protective Film

Adhesive window film

UV Resistant

/" Easy to Apply

N’

Corrugated Polypropylene Sheet o u Water—bjsed acrylic co-polyﬁler\emulsion coating )
\ 9



‘mteti@n of Frames.

o’
m Protection Tapes to Glass Surface.

T,

e > B

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

PVC adhesive protection tapes.
Norm and commonly used.
Disadvantage is short life span of only 5 months from date of application.

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

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

Wy

el S

¥




S

=
il & s - | e _
Standard PVC adhesive protection tape to 3mm thick corrugated polypropylene N
Glass. sheet to glazing.



1:0tect1en of Frames.

Proiechon Tapes. Corrugated Polypropulene Sheet.
U The 2" 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.

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.

Aluminium top outer frame.

Black Adhesive Tape

Outside

3mm corrugated Polypropylene
Sheet

Corrugated Polypropylene Sheet

]



‘mtecti@n of Frames.
: -/
R T T

‘I Protection to glass surface using “Water Based-Acrylic Co-polymer Emulsion
Coating”.
2. Is easy to apply and also easy to remove.

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

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

-

. »m.f';
Glass being protected with 2 coats of =~ Water-based acrylic co-polymer

Protection tape falling off after . - \ b
3 — 5 months. wa 3— ase a?? ic co-p(o ymer &
: _—

emulsion

o \



v ~ . A
rotectlon of Frames.

m Protection Tapes — Water Based Coat.

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

The system required 2 coats.

15" coat — curing time is 90 minutes

> B D

2"d coat — curing time is 120 minutes

Dip roller over the liquid and roll Single coat application. Site application @ yard.

over the glass surface
o L 4 9 )
) o \



4o, L
rotectlon of Frames.
5.0_| Types of Protections fo Glass & Frames.___ __

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

had A
P

Application did not comply to
manufacturer’s
recommendation or cleaning

is not carried out accordingly.
(N ) —
_ o \

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

N (



5 ~ °® J
rotectlon of Frames.

m Procedure of removal of coating on glass surface.

1.

> Y

Dip a clean white cloth into a pail of clean water and rinse.
Use the wet cloth and rinse the surface of the protection at the corner.
You may peel off the edge of the protection after about 10 minutes of rinsing.

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

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

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

Application at casting yard. ) \ ) Sample of peeling off. ./
\ ). w \




Packaging
Information

Features &
Benefits

Applications

Technical Data Sheet

DOWSIL™ 650+ Protective Peelable Coating

DOWSIL™ 650+ Protective Peelable Coating is avaiable to customers in 20 kg pail, 60 kg
drum, and 160 kg drum packages. Please contact your local Dow sales office to oblain the
relevant information.

Formulated for protection of fagade glazed systems and panels including, but not
limited to, glass, and metals.

Easy removal by peel off from the substrate without leaving any residue (after curing 7
days @ 2322°C, 50% R H))

No damage and penefration to the substrate

Good protection performance to the substrate

Compatible with common DOWSIL™ glazing sealants

Low VOC formulation

Excellent peel-off capability even under long UV and weather exposure

APEQ free, more environmentally friendly

Provides excellent protection for up to 18 months_!

'Depending on application and environmental condition

DOWSIL™ 650+ Protective Peelable Coating is a waterborne peelable acrylic coating
for temporary protection application. It is suitable to many substrates including glass,
metal, and plastics. It offers temporary protection against dust, stain, grease, and even
weld slag. It can easily be peeled off when the protection is no longer required. There is
no damage to the surface and there is no residue left on the substrate.

B 7

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



r‘étectioif of Frames.

m 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.

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

No spacer between each piece of glass during packing.

Chemical weathering is the gradual breakdown of a glass surface caused by
environmental moisture, water and atmospheric gases.

Glass surface /

damaged -
rainbow effect




r()tectio“rf of Frames.

m Glass defects — Rainbow effect.

1.

> S

The life span of the PVC adhesive tape is maximum of 5 months.
Polishing of glass is an option, subjective to the seriousness of the damage.
In most cases, rainbow effect appearance is not able to be polished away.

Likelihood is over polished and caused the appearance to be distorted at a

distance viewing.

[ Jan ta1 2079 9:50: 27 A 1
Block-3#15 B.R-3 strain Mark at glasSs

Rainbow effect appearance. ~/ u Ver)(badly jlamaged surfaceu \

- .H

N (O



OtGCtiOH of Frames.

m 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.

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

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

Workers are to be educated and learn to take care of themselves as well as
other parties’ items.

Outer frame being damaged. — External hacking / damage frame.
\ ). w \



OtectiOﬂ of Frames.

m Protection — Common Defects.

1.

N’

These are common abortive costs being found on site.

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

The bottom left photo shows that the transom member was damaged by a heavy
object, inconsiderate behavior.

P

Transom member damaged. Cement bags stacked on to bottom

Q) ' frame, sagging and out of alignment. )
\

N ) ~



Otectioﬁ of Frames.
o/
5.0 | Frames Being Damaged by OthersonSite.

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.

Aluminium bottom outer frame Plastered wall was hacked off, due to I
being damaged by hard object during clearance — Alum frame damaged. N’

hoisting process. _ -
O .y 9 )
) 2 A\

7



OtGCtiOﬂ of Frames.
) N’
o et

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.

Window frame being damaged during hoisting of materials. | /
. J - \




ﬂluminfﬁm Window - Good Industry Practices

6.0 DELIVERY, STORAGE AND
HANDLING.

GOOD INDUSTRY PRACTICES




6.0 Delivery, Storage and Handling
: |

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.

A4f. Ensure proper ventilation.

- \ ’ e’
%



‘Liv, Storage and Handling
oo s

1. Ensure housekeeping on a weekly basis.

2. Materials should be kept away from the ground with timber crates to ease

handling and housekeeping.

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

=
Materials storage with crates. e’ \)Proper wrapping and stacked. -’ \ )

\ /) o



[60 Délivery. Sormge and Handing__________

2.

LiV, Storage and Handling
.

1.

Ensure housekeeping on a weekly basis.

Materials should be kept away from the ground with timber crates to ease

handling and housekeeping.

Frames stacked on steel crates on site
prior installation.

Frames packed in timber crates for
delivery to site.

~ A\

Fabricated frames — clear

- labelling and wrap
3

pjd‘-" \

—



LiV, Storage and Handling
o0 Dalvery of Mateale

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.

Materials packed on timber crates for ease of Materials packed on timber crates for ease of =
unloading. unloading on site via hoist to respective floors
before installation.
9 9 )
\ ). o \



6.0 ﬁlil’}l{ Storage and Handling
T

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.

Use glazing glove during handling and Use sucker to carry glass for heavy and large

glazing works. glass. '
“ \ ) 9 /

3 ) ~ \



\/A:luminiﬁm Window - Good Industry Practices

~ 7.0 INSTALLATION METHOD.

GOOD INDUSTRY PRACTICES




; sioﬂ Method.

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

4
: : P . A 5
i : : : v ot ey b 20X35%2,3WMTXS0MM “
I g STEELBENT
S | o ANCLE i/ MASONRY PN
of
| ‘ | SI<A—1 GROUTING R==
![;BLFHEERGASKE'E | g i g
SACL0 N O EXTRLDED ALJMINUM : [
il oy | EXRLDEL AL — ] EXTUDED ALLW, BEAING
20 COIRNING CEMENE YORTA - . = —ILES INGH
SLCOESFALNT -\ ‘.‘JE\'H mrﬂw WEATHERSEAL GASKET J i
BRACKCOL) PROGHHE DR ‘ S LOED AL
A I | A
[t ) B | FERDEE AL R I < BZ_
L - MW THICK INTED | 4 e S sy
“ s FLOAT GLASS | EXTRLDED. ALNINUM ¢ . 4
i i i 6LASS BEADING : . = 3 T AW, BACER ¢ /4o
. ‘ RUBBER GASKET B R
; W 1, 4 ‘
b ' . o 4 W5 WPAT SREY 0 £500 cfc
S a S ) w2 . . 1
-;»L‘i H 1t ﬂ : 4 9 |
Co 76 ; : ¥ 4t
) 1 T T YT I s o ; N {5
VERTICAL SECTION S n
GOUATT 1. | ; ) g
) J
a. Lug system b. Sub frame bracket system c. Full sub frame system

\ /) '



7.0 Imstallation Method.

B B S . S

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

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.

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

Request for reference setting out plan and datum level.

Request for appropriate storage.

Provide Method of Statement prior start installation.

Conduct Trade Demonstration on the Installation of Windows.

Provide Inspection form to ascertain the required standard.

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

100% check on waterproofing applications.

u\-/ o



Method.

ARCHITECTURAL TRADES INSPECTION MAM % 0% FORM: DFW-PPVC-WW
Installation Inspection Checklist B 55w # r:m
LEVEL JUNIT : LOCATION : DATE:
PRD;;H f Narra BE N L 3 =1 ]
. L] - -
1.  Standard Site Inspection |
ho | MA | 1st Inspection W—dit No | WA | 2nd Inspectioni =R
SMNo Deseription Yes il Yes L Remarks
orm — " mE 8| T |m| subcon |Msinconin-| M | T | @ | SubCon |MainCon In- Wi
A& | 5| Intharge | Charge & (5| IncCharge | charge
I II . f Wo d Preparation Stage M & K&
q ° nSta GTI on o I n o ° 11 Approved Drawing and materials
' 48 S ot
L]
2. Grouting works. i rr—
Lk
. TEtng OOl and Chiedk Openng
3. Water proofing works. il e O
. g |Dpening sue
* |Emone
4. Field water test.
Application/ Installation Stage 5 H /Wi
21 Flumby' Lesel tolerance
: BERTLE
Frara bype
Gl T
27 [52e ana Thickness
: RTHEE
g4 |Consstent Tanality of Paned
: - R
25 Froper Prm_.eq.Lian
: EEsHRFEE
Finishing Stage 8t M
m ]I.lil-l!. and Gap
s
33 Alignment | Levelness
. EEad .
3 |Meteriai damages; Seratenes
- Eog SEURTEnT |
Fuetianality
R TS
35 [Accessories defects |
: iR
Water Tightness Tes (Fallow AAMR
36 |50z
Bt it
According to AAMA 502 standard, a calibrabed nozde at 30-35 psi to spray every joint for 5 minutes
COMPANY H &% HAME & ¥ SIGH & DATE B8
Lrspected By (Sub-Con)
il
Lrspected By (Main-Con)
Gt
Linspected By (RTO/RE)
e e

T "\



[0 paliwton Method. |

et NEW

X-P B4 MX Concrete nails
(collated)

Collated nails for fastening to concrete
and other base materials using the BX
4 cordless nailer

NURON BX 4-22 CORDLESS CONCRETE NAILER ROTATING LASER LEVEL

TIMBER SHIMS PD-S LASER MﬂﬁR ( 'V'EASUR'NG EAWE\ )



atiah Method.

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.

TILLLEY Msl‘lu

‘ B 1553 e
Verity window sizes Provision of rebates RC base for support Spray red paints on
for fixing lugs location for hacking

uuﬁ.) u\ )
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I

i 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

-~ g Under provision of r.c. kerb to facilitate
Co-ordination — verify site measurement ~ between M&E & P

before fabrication. &hi orks! ' the installation of ngow frame. )
\ ). ' \



7.0 Iétalon Method.

i 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.

=
06/10/2010 N
No co-ordination between M&E ectification of infill was not in compliance |
services and architectural works. d ith MOS. N’ X /
. J -



[0 Pl etod——

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.

Verify opneing

r_ e

Veritying grid reference.

g
-y ul.. -

Transferred of level. o\ ) ( ' Sgtting position @eﬁ don reference
: grld.. 9



7.0 Ifstallation Method.

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.

Ensure fixing lugs are spaced Ensure joining of frames on site Pre-drilled holes for site
not more than 600 mm c/c. are seal @h weather ?eal. assembly:. & |
. ) — \ /



S'tallatio’n Method.

=

Installation of Aluminium Frame.

1.
2.

Sealing of interlocking modules with weather silicone sealant.

Use F clamp to secure tight of interlock mullions until excessive silicone sealant

were squeezed out.

Secure with F clamp

Caulk joining frames with Seal also the top of . .
weather seal. adjoining mullions uPoln applying with N’
sea
o 4 9 )
\ ). o \



sIai@n Method.

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.

Setting out alignment with Verify vertical alignment Installation in accordance
auto laser against the frame. to setting reference grids NS
and level.

9 \J u\ )

N ) ~



siai@n Method.

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.

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

N
V\J u\ )

\ ). '



7.0 Ir sIai@n Method.

), N
Installation of Aluminium Frame.

1. Window frame installation was completed pending final inspection, before

grouting works and water proofing applications.

Full window frame positioned without Installation of window frames at Pre-Cast yard. N\

grouting.
“ ./ 9 /



7.0 Imstallatien Method.

1. Ensure that the reference grids and datum level

are transferred to the respective opening for

verification of dimensions. >

ERESET ——

2. Install outer frame with +/- 450mm L x 24mm x -

0.8mm thick galvanized steel lug being slotted in NS

via secured to the concrete / wall with power AN,

nails.
3. Timber shims shall be used to shim the window wl;j":;.'"

frame temporary in position, before securing by ‘;.‘-

power nails progressively. »" 25
4. Repeat the sequence of fixing as per item 3. "'

until are completed. Vertical section thru window.
5. Check datum level and position at various steps

with laser to ascertain alignment and level.

6. Record all readings in the Inspection Form.

"’ \J o /



‘latieh Method.

Using spirit
Plumb to level or auto
check laser level to
alignment check
verticality
Fixing lugs /l I |
<150mm?*
<600mm* — ~

N
Position oiﬁxiw 9 )




7.0 Istallation Method.

N/
Installation of Aluminium Window.

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

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 K1 1water proofing applications around the perimeter of the window
and allow for curing.

Secure with ramset gun / pin & Check vertical alignment V-shape timber wedge
cartridge to shim the frame

N
9 \) . u\ )



7.0nstallation Method.

Installation of Aluminium Window.

1. Process of installation of window frame.

Setting and checking of window in / out position & Verify level of installed window
alignment. with pulled string.




Installation of Aluminium Window.

1. Process of installation and verifications of compliance.

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

Ensure that the fixing lug is bend
beyond the edge of frame to facilitate
the ease of base coat &plastering.. o/



at-ion Method.

\

~Rin Preparation works before grouting to frames.

i | ¥ ‘,( d

. 7 : £ ; N’
GIP - Wet the wall prior grouting. Sweep clean the area of fixing and -
o\ )pour clean water over before greuting. )
3 /) v



N/

| 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.

=
, - Wet the floor / slab for N’
Sweep the ground, clear debris : .
M hine works approximately 10 mins before
S A O\ ) grouting works o )
\ ). w \



7.0Anstallation Method.

" 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.

Repeat the process until all gaps are filled up.
Check the verticality and position during the grout process and final.

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

© BN S B

Repeat item 5 and 6.



stallatioh Method — Grouting

Works.

1. Add Sika to grouting mixtures.

Dauco BUILDING TRUST

PRODUCT DATA SHEET
DAVCO GROUT 280 ECO

General purpose shrinkage compensated cementitious grout

Sika waterproofing compound

Measuring waterproofing
compound for mixing.

E

DESCRIPTION CHARACTERISTICS / ADVANTAGES
DAVCO GROUT 280 ECO Is @ cementitious non-shrink « Environmentally friendly
grout with shrinkage- p - Non-bileeding and

signed for all general purpose grouting and repas. it
has low embodied carbon footprint and is approved as
2 sustainable bullding material by the Eco-iabelling au-
thority in Singapore. It requires only on site addition of
‘water to produce a high strength, non-shrink grout
that is non-corrosive, nan-oxidising and free of chior-
idles and nitrates.

USES

BAVEO GROUT 280 £CO Is primarily used for:

= Grouting of [olnts between precast and structural
companents.

= Bonding of new concrete to ald.

= fRepairs to concrete structurs and pre-cast compon-

ents.
= Patch repairs to vertical, soffit and flooring concrete
surfaces.

3
« Shrinkage-compensating

= High early compressive and flexural strength

= Non-corrosive and non-toxic

= Chlorides and iron free

» Pre-mixed to eliminate site variations and errors.

APPROVALS / CERTIFICATES

Certified Green Label product under Singapore
Green Building Council (SGBC), Certificate No.
SGBP 3616, 4 Ticks “Leader”

PRODUCT INFORMATION

Packaging 25 kg bhag

Appearance / Colour Grey powder

Shelf Iife & months from date of production

Storage conditions Store In dry condition In original, unopened and undamaged packaging.
Keep away from water, rain and molsture.

TECHNICAL INFORMATION

Compressive strength > 40 N/mm?* [ASTM C109:20162]

Tensiie adhesion strength 2 1.5 Nmm? (8 EN 12615:1998)

APPLICATION INFORMATION

~

~

\



stallauem Method — Groutmg Works.

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.

Adding appropriate volume of Electric mixer - mix 3 in 1 grout.

waterproof compound into cement mix.

u\/ - /



|stallatiefn Method — Grouting Works. \
R

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.

Improvised metal rod C- clamp

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

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



‘ 7.0 Istallation Method — 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.

Grouting to frame in progress. Sequence is Ensure excessive grouts are flow out before ./
always bottom up. using a trowel to make good.

When is fully filled, check alignment and level Return the next day to check for cracks, pin M
With auto laser. Any excessive grouts will be holes, de bounding and also alignment.

removed.

Nt \/ \/I /



‘ 7.0 Istallatioh Method — Grouting Works. \

4
1. Improper gap for grouting and wrong infill on large gap width.

10/16/2012 02:06 PM ' 25. 9.2016 11:09
Gap is more than 190mm, unable to grout Infill gap with bricks between vertical </
, hence, required cast back to prevent frame and concrete wall was improper
potential water seepage. and resulted in water seepage via staining

the internal wall.

p—

12. Improper provisions for proper gr(gting to frames..

o /
. J - A\



Grouting Works — Waterproof Applications.
1.  Application of K11 waterproofing.

S .. A

PRODUCT DATA SHEET
Davco K11 Slurry 613

Two component flexible cementitious waterproofing system

DESCRIPTION = Levelling or smoothing waterproofing compound of
the underground walls before laying of bituminous
sheets/liquid membrane and concrete repair works.

= Sealing fine hairine cracks In concrete structure that
ks not subjected to movement.

® Concrete water tanks, fountains, wet kitchen, bath-
room, tollet, balcony, planter boxes, [t pit and RC
gutters,

Daveo K11 Slurry 513 is a flexible two component ce-
mentitious waterproofing system. The two compon-
ents designed with combination of polymeric micro
compound, will react chemically after mixing to form a
hard and elastic film which bonds tenackously to most
CONCTEtE O Masonry substrate to protect against pos-

sible ngress o water CHARACTERISTICS / ADVANTAGES

USES * Economical
= Non-toxic
= Interier and exterior waterproofing and damp-proof- g me‘,‘www_

ing of concrete wall [to ke plastered over).

= Repalring and waterproofing undarground masonry B
subjected to waterhead and moisture seepage. N A I:;! ar |‘
PRODUCT INFORMATION
Packaging Part A
PartB Id
Appearance and colour ﬂ Grey powder
Part Milky white liguid
Shelf Ife & months from date of production
Storage conditions Stared progerly nal, aled in
dry conditions. P from direct sunlight, rain, water and molsture.
Density 1.8 kg/l [mixed)
TECHNICAL INFORMATION
Tensle strength = 0.9 N/mm2 (ASTM Da12:06a, Dumbell A test piece]
Tenslle strain at break =40% {ASTM D412:068, Durmbell A test pisce]
Water absorption < 7.5% compare to contral EN 1504-2

Mchaicél mix fkorA3 to 5

t orouglﬂy
\

4
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W stallation Method — Waterproofing.

Grouting applications.

1. Application of K11 waterproofing over grouted areas.

Application of waterproof Complete application of waterproof system around perimeter of_/
system in between frame and masonry. frame.

2 layers of applications is required, curing time is 2 — 3 hours per

application.
N ) ~
\



Application of K11 waterproofing at Pre Cast Yard — PPVC Prefabricated
Prefinished Volumetric Construction.

Application of K11 waterproofing at the casting yard.

uu \J\



7.0 | Grouting Works — Waterproofing Applications.

1.

Application of K11 to wall and structure wall.

Structure wall.

Application of K11 waterproofing on perimeter of window frame.

¥

Condition 1.

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

Condition 2.

100 mm width application is

recommended by the J

manufacturer.




s‘tallati(‘)/n 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.

Shoddy grouting works. Timber wedging not removed. Hollow found after grouted.. | y
Repair from outside. return the next day to pull out
and back fill fully.

= \J N ) Vu\ )



| 4
Stallatib’n 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.

2.  Due poor supervision and unskilled workmen.

Imb}oper aplicaﬁon of K11

Shrinkage of grout — gaps / holes. Improper infilled of grout.
waterproofing.

u u \ /) Vu\



W stallation Method — Waterproofing.

N’

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.

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

Will result in potential water seepage.

~



tallion Method.

N’
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.

20035% 2. IMMTYSOMML
BEIT
ANGLE W/ MASONRY PIN

w
i

SIKA=1 GROUTING

_h 1 _EXTRUDED ALUNINUM
g QUTER FRAME

WEATHERSEAL GASKET

=
] \ EXTRUDED ALUNINUN
\ ‘ INNER FRAME
AWM THCK. TINTED 1y
FLOAT GLASS \ 1 EXTRUDED ALUMINUM
GLASS BEADING
RUBBER GASKET




7.0 dnstallation Method.

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.

S—
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CRLLLR

5 !;!l‘ I
e
S
=
10 10 2003
Check level with sprit level of Apply sealant at bottom edge.
the installed bottom window

frame.

§002 0L 01

Fixing of frame.

HPS anchor fixing.

Uu g) uu\




7.0 Installation Method.

Sub — Frame Bracket System.

Foam backer rod

\

Internal
Install bottom frame and
seal the gap with silicone Window frame
sealant. \
«wuiw ul Weather seal / :
9 y - e
y 4 silicone
sealant
V External
nn ;i
§ % el

Protection with
masking tape




‘Method.

’ \/
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.

WINDOW HANDLE WITH
CHILD SAFETYLOCK

54

_ Extruded

/ aluminium

EXTRUCED ALUM. BEADING

sub frame —
installed
with HPS

S AL, B i S anchor

T TILES FINISH

50

10,

f',

WEXB5 NPACT SCREW @ £500 cfc




7.0 Installation Method.

4

1. Remove the 3 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 V4 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.

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



Glazing Works. —/

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.

S
~

Glass panel
Correct glass bite of 10+/-mm

Glass b

Adequate glass bite & correct and the correct \ y
Size of setting block.

v O ) | )

~

Laser gauge meter to measure glass thickness.



Glazing Works.

1.

2

Inserting glass panel  Secure of beading Secure of horizontal Insert block to secure glass

Remove protection tape item. 3 (yellow colour adhesive tapes)
Remove glazing beads — top 2 pieces and sides 2 pieces.

Vacuum and clean off dirt, debris before placing setting blocks into it, /4 from
both edges.

Place the glass sucker on the glass surface and apply pressure and lock.
Carry and load the glass into the glass pocket via sitting glass block.

Adjust to position and snap on the glazing beads, insert gasket in between.

beading
O\ ) —
) \

~

o/
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: \—/
Glazing Works.

Use custom made tool to achieve
consistent / desire surface finish.

[ ol Of oasket insert. Gasket to be inserted and tool to /
. s ~ O\ ) tlghtne ' N

Y A



[l Metbod |

- S

Step 1 — Insert gasket to glass.

—

N’
Step 3 — Assemble of outer frame. Cy | Step4— Full insertion of gasket to glass. )
\ ). w \



tiﬁn Method.

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

| T

Step 4 — Insert U gasket to glass. N\ ) Step 3 — Frame ready to receive glass. )
N ) ~ \



7.0Anstallation Method.

1.

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

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.

The stainless-steel self tap screws will eventually loosen after a series of open

Recommend to produce both the inner
and outer frames together.

and close actions.

5. All hardware, locking devices, gaskets,
stainless steel stays and alignment are to
be pre-fixed in factory. J



e

Glazing Works — Sliding Window.

QUTSIDE

@ 22
/ [ ” ||:‘| /
/7 ® O
;lgsgiﬁ:)nng INSIDE

Sequencing of installation
of inner sliding panels.

T l‘d‘ — - L A

op slidin ,

O imll)er @ (’ ))
) o \N

Insert sliding
inner
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)
Glazing Works — Installing Hardware & Accessories.

1.
2.

HDB standard requirements — Impact anchors to further secured.

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

Safety HPS anchor bolts - HDB.

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.
u u

Safety device to prevent Jumpng track.

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.

C

4

Nt

\



staion Method.

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.

N \ Wind Block

Window stopper

Window stopper to prevent jump track and Wind block install on top track to reduce
Fall off. sound transmission, noise, particular
windows that are facing MRT tracks and
o\ ) highway. -

\ ). ' \

N (



o

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

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

=
Installation of casement handle. N
Installation of latch lock to
e window frame. e )
\ ). ' \



7.0 Installation Method.

S
L \
1. Field water tests based on Conquas and AAMA 501.2 standards.
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 AAMA 501.2 Field Water Test — Test Parameter
1) Water intensity  : 300mm / hr 1) Nozzle diameter : lbrass nozzle 18mm dia.
2) Wind Pressure  : 240 Pa 2) Water pressure  : 30 to 35 psi
3) Nozzle inclination : 90 degree to window 3) Nozzle inclination: 90 degree
4) 1 sample = 2m length of joint 4) 1 Sample : 6 reference units to be tested
5) Distance from : 200mm & allowance is make for 2
nozzle to wall further tests
6) Spray duration : 10 minutes 5) Distance from : 300mm
7) No sign of leakage using BCA’s window nozzle to wall ®
water tightness test method. 6) Spray duration  : 5 minutes
7) No sign of leakage as view from internal.
D

\/ et



ien Method.

Glazing Works — Field Water Test.

BCA Construction Quality Assessment System
CONQUAS® 2022

AMERICAN ARCHITECTURAL

AAMA 501.2-09

(editorially revised)

Quality Assurance and

Diagnostic Water Leakage
\ ) Field Check of Installed

Storefronts, Curtain Walls
and Sloped Glazing
Systems




[0 bl oot

- h’ v
Heavy duty water hose. N\ ) Watzer flow meter. et )
_ )



ion Method.

Glazing Works — Field Water Testing Kit.

AAMA - Water te_s_t kit

The AAMA KIT Water test kit includes:

(1) B-256.030 W/1/2" FNPT
(1) 3/4" Globe valve

(1) 3/4" Garden hose adaptor
(1) 0-60 PSI Pressure gauge
(

1) Case Fully assembled and ready to use!

2018-9-20 15:08

Electric pump — Filter Custom made extension
from water tank of nozzle

N
9 \) 9 )

Approved water test kit



- 4

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.

02%067%201IZRNEO3EA M

Water supply to hose — using Horizontal spray — using AAMA Vertical spray — AAMA 501.2
AAMA 501.2 standard. standard. N

501.2 standard. ,
“ ./ 9 /
\
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N’
Glazing Works — Field Water Test.

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

V\J u\ )



7.0 Installation Method.

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.

v
- Reasons of Failure.

Due to alignment.

2. Gasket with no proper
compression.

3. Weak joints of
members.

4. Adjustment of
hardware.

ASTM 501.2 Field water test — Water seepage is observed to
nozzle position at groove joint. overflow from the sash / transom.



7.0 Installation Method.

Cus‘Fom made test Self test in factory. Actual test on Actual test on
Equipment. Window. Window.



7.0 Installation Method.

(M3)
unn&_}-{j:o! LOCATIO _‘ _DWE /7Y, ,S

I
!
;

TESTING TIME

sanr: S [304
END: 5.330uu.

Field water test - unit Internal observation.. Record of water test..

Field water test for PPVC at casting yard..



ioﬂ Method.

‘ Glazing Works — Field Water Test AAMA 501.2 Standard.

1. Custom make testing equipment and apparatus.

-/

Conducting field water test Compressor Pump. Water collection tank for”
in 501.2 method of test. recycle.

N (



Engage 3 party to conduct the field water as per the Conquas criteria.

Building and Construction »nuthon:y ‘
We transform the Built Environment Sector and shape a liveable and smart Built Environment for Singapore

The assessment is based on the sampling guidelines table as set out below:

Sampling Guidelines Table
Min Max
GFA per
Items e Sar:pl Sar:pl Remarks

For Mon-Residential Project & Public
1 Internal Finishes 500 m? 50 150 Mixed Development Project with Mon-
Residential GFA exceeding 50%

For all Private Residential Project &
Mixed Development Project with
1a Internal Finishes 70 m? a0 200 Residential component. For Public
Mixed Development Project with
Residential GFA exceeding 50%

50% Sampling (50% coverage for all

units):
1a(i) In?ernal Finishes i 20 1,440 Max Prlnc.lpalsamples'.ﬁfm
(Tier 2a) Max Service samples: 640
Max Circulation samples: 160
100% Sampling (100% coverage for all
units):
Int | Finish inci :
1alii} I'I.EI'I"IB inishes . 20 2,160 Max Principal samples: 1000
(Tier 2b) Max Service samples: 1000
Max Circulation samples: 160
1b Internal Finishes 70m? a0 600 For Public Residential Project
2 External Wall - 100% - 100% of the blocks or units
3 External Work - 1 - 1 for each type of external work
4 Roof - 50% - Minimum 50% of the blocks or units

Conducted by BCA. A sample is

defined as 2m length of joint. '

Field Window Water- 5% of total number of window panels

5 - 20 100 5% of total curt. Il
a tightness Test (WTT) or 5% of total curtain wall area,
whichever is applicable

test samples will be from factory

S— 3 J w N\

J For PPVC project, maximum 30% of the

Field water test - Conquas Standard.




W stallation Method.

Glazing Works — Field Water Test AAMA 501.2 Standard.

1. Test results with ingress of water.

Water seep through bottom sill Water over flow through bottom sill, Sealed with silicone sealant
after 3 minutes, gasket loose, no gasket is not tight, no compression. to stop seepage O
compression, cam handle is also
loose.
N

9 \J 9 )



7.0 | Glazing Works — Field Water Test AAMA 501.2 Standard.

1. Test results with ingress of water.

Sign of water seepage through the bottom sill
and mullion during site field water test.

S J

o’

Major seepage through full height Windowd

during field water test.

Y
=
C
(‘



stallation Method.

7.0 | Glazing Works — Field Water Test AAMA 501.2 Standard.

1.
m Ensure alignment is in order.
3.
4.
5.

Self test of window before field water test.

Engage dual lock device to ensure is tight.

Gaskets joints are all sealed and tight.

Insert paper in between
outer & inner frame

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

Close the window and engage the lock. Wind block

Unable to pull the paper if the close
window fully tight.

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

=

Open window insert paper Close window : )

Stainless steel stay

Dual lock

ptainless steel sta

9 Castent window



\/A:luminﬁ/lm Window - Good Industry Practices

- 8.0 COMMON DEFECTS AND
REMEDIES.

N’

GOOD INDUSTRY PRACTICES




8.0 CommonDefects and Remedies.
'\

—
1. Costing / Budgeting.
la. 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 N’



mmon{/)efects & Remedies.

g .
v I’

- 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.

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

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

Check all joints are fully sealed.

Check gaskets are in compression state, engage the dual locking device to ensure
opening and closing of window panels are tight.




mnl/)efects and Remedies.

’ m 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.




‘mmon@efects and Remedies.
NS
- m 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.

AL 20,

Water seep through grouting. et \J Water {eep thﬂough poor corge}fotlts.
N



mmon@efects and Remedies.
NS
’ - Sliding and casement windows — water

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

seepage.

la. 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.

Poor treatment between Same as photo on the Poor joint details. Non compatible
alum frame and left. materials — weather seal.
1 : Nt ot
plastering. A\ / {
_— o \



ommon“Defects and Remedies.

o/

m Full Height Window — water seepage through kerb.

1.
2.

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

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.
Solution:

Remove kerb, re-grouted, applied water proofing to reinstate.




8.0 Common Defects and Remedies.
50 | Incomplet bulders wore

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.

se hollow Poor infill of grout on kerb — result
block joints. in water seepage.

Water seepage through



‘ommorr’Defects and Remedies.

) N’
m 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.

Over provision of grouting gap between window frame and wall. N

V\J u\ )



8.0 Common Defects and Remedies.
50 | oo Provion of Kebam Walte

1.
2.

The upstand kerb construction were infilled with incorrect materials.
There is no proper bonding between infilled and grouting.
Potential seepage is definite.

Solution:

Request the Main Contractor to re-work with the correct method and materials.

Incorrect concrete kerb constrcution — lead to Dampness in the internal of wall —

potential seepage via damage due to seepage through window
internal parquet.



‘ommorr’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.

Poor sealing

before
assembly C
of frame
Hollow/ — BR~( N
Joints between mullion is not’séaled@lv, grout is also not compact. > X )
N ) ~



J@Z{O’mmon‘f)efects and Remedies.

m 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.

N’
_Frame observed to be buckling. e \J { j)ented frame.v e \ )
N



‘omon/Defects and Remedies.

m Window Defects — Difficult in Sliding & Difficult in Opening of Window.
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

t 53,2026 1:32:50 PM

Bottom track thkcement stalnecy

Cement left over on bottom track — \ /

(



3a.
3b.
3c.

‘Qmon/Defects and Remedies.

m Window — Joints Between Alum Members — Defect.

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

Extrusion tolerance is 1 major factor that caused unevenness.

Production workmanship.

Solution:

Check profile quality, flatness, tolerance as per specifications.
If deviates, should be rejected and replace with new batch.

Periodic check has to be adopted, recommended 1 month.

o soions

3a Unable to solve on site but rather use of

sealant to aesthetic the issue of
acceptance.

: N
uu u\ )




‘ 8.0 Commn Pefects and Remedies. |

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

e

St /
L% ) - \




mnmoerefects and Remedies.

) o "/
50| Gloss - roken Gl & Pining on Glass Deect:
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.

C

(_

No protection during spray texture coating on Glass were found to be broken

External wall. " \ ) ( J
_ o \



‘ommorr’Defects and Remedies.

- m 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.
\|
. o
N
Thermal stress on glass Shattered due tg/presence ) Types of Glass breakage-Patterns.
of impurities \ ) 9



‘ommorr’Defects and Remedies.
B < [Giess oerocs - reckage Dus o Design, mpectLoud, sof recaze.
1.

Spontaneous Breakage.
Quality of glass during the melting and production of float glass.
The presence of impurities such as nickel sulphide.

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

- B

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.

Heat Soak Test Qi |}

,‘\l

EN 141701 0| | I




ommon Defects and Remedies.

General Guide Line For Cleaning of Glass & Inspection Criteria.

GENERAL INSPECTION GUIDELINES

GENERA vision I GENERAL
At a distance of 2 meters, against a uniform light source AGC: solar control coated glass may show slight

variations of colar, both in transmission and reflection. These are considered normal and acceptable.

Otasren:
pouitian

\ -
o N

D
\'.';:;"m

fig. 1 { Inspection by Reflection ) fig. 2 { inspection by Transmission )

SPANDRELS IN GENERAL

Spandral areas are to be viewed in reflection at a distance of 4.5 meters with a uniform background and with
natural lighting conditions. Color and reflectance may vary slightly within this distance. Pinholes and scratches
that are not readily apparent when ohserved in reflection are acceptable.

PINHOLES IN VISION GLAZING

Pinholes visible from 3 meters and measuring up to 3mm in diameter shall be acceptable. Pinholes with the
diameter above 3mm are not acceptable.

FOR PYROLITIC COATED GLASS
SCRATCHES IN VISION GLAZING

Scratches visible from 3 meters and measuring up to 75mm in length shall be acceptable. Scratches over
75mm are genarally not acceptable.

GENERAL WARRANTY

Generally, all pyrolitic-coated glass is guaranteed for 10 years from shipment date against peeling,
discolaration, color fading and damage from narmal weather conditions.

We make no other guarantee or warranty expressed or implied. This guarantee is effective only if the
installation of the glass is made in accordance with the standards or code of good practice in force in the

market.

This guarantee shall not apply to scratches or abrasions, which may be caused by abrasive cleansers.
Any pyrolitic glass unit failing to comply with the terms of this guarantee will be replaced. This guarantees
is limited to replacement of the glass and does not include the cost of removal or installation.

onditions apply) k }) U \\




l ommon Defects and Remedies.

N’

m 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.

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

No solution but to order new and replace.

spacer

desiccant

! coating
¥ _polysulfide

o~



-
[8.0.Common Defects and Remedies.

\

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.

:

De-lamination observed on edge Non protection of glass edges.

of glass. O\ 4 e /

T J - A\



l ommon Defects and Remedies.

m 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.

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.




ommorr’Defects and Remedies

\—/
m 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.

Gaps between adjoining members 7Need to

Poor design leads to multiple joints and

unevenness between members. " touch G)‘Before inspection. .4
D )
.7 9



‘omon«defects and Remedies.

—
m 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.

1910 2003

4
Glazing bead was found to be dented. o\ ) Return of outer frame was derfted.
\ /) o A\

o/



‘ommorr’Defects and Remedies.
50 | Damaged o Alominiom 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.

Damaged bottom frame, is beyond repair and
need new member to be replaced.




ommoerefects 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.

E- 3 15 10




@ oemmon Defects and Remedies.

v . \/
m Gasket & Silicone Sealant Defects.

1.
2.

3a.
3b.

Corner joints of gasket were improperly welded together.

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

Solution:
Remove gasket and re-insert new, EDPM and solder together.

Remove untidy silicone sealant, clean and vacuum dust free before apply new.

Will allow water seepage and penetration of
noise.

Poor corner joint.

=
Untidy silicone sealant )

o\ ) joint N~
\

\ ). '



‘ommorr’Defects and Remedies.

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.

Inner frame will drop off during to
misalignment / sagging of top frame.




ommorbDefects and Remedies.

m 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.

Sliding window bottom track with No protection of frame during wall painting.
cement and debris. N ) N~
\ ). w \

N (



ommoerefects and Remedies.

Common defects on aluminium window, such as debris on frame, dented
frames etc.

Before installation — dirt and debris Sliding window bottom Dented bottom outer frame.
must be cleaned. track stained with cement.

»

/

In proper removal of protection-tape, Wﬂ not able to hand over. e X
. _— '




‘mnDefectS and Remedies.

e m Unskilled workman. ~/

1.
2.

Photo below left — Wrong use of materials and shoddy workmanship.

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.

Caulking width and depth are Polyurethane foam used to eliminate

wide and swallow. Incorrect type water seepage were left unattended.

of weather silicone sealant. N\ ) e )
\ ). o \



8.0 Common Defects and Remedies.

m Unskilled workman.

. 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.

Inject polyurethane foam to seal Inject polyurethane foam until
hollowness / gaps. excessive foams have flown out before
cleaning with a clean cloth.



‘ommorr’Defects and Remedies.

), o/
m 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.

)

v

N
| S):ratched Camga}l'gle\ )

Broken Cam handle et \J

N



‘ommorr’Defects and Remedies
il &0 Derted to aluminium surface.________

1. It is quite common to see aluminium frames being dented, particularly only after

N’

the removal of the protection tapes.

2. There is only 1 solution and that is to apply metal putty to the affected areq, cure
and sand down to the desire smooth surface finish, before applying spray paint
over.

Dented surface were patched with putty, sand down to the desire smooth finish before applying spray

paint over. "\ ) et
\

N ) -



ommorr’Defects and Remedies.

)
m 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.

Colour fading on powder coating finishes. Wash with mild detergent and
polish.

uu() w'\



ommorr’Defects and Remedies.

m Basic Materials — Rectification of paint works.

The below are the basic materials to be used to repair paint works.

G 280 fine sand paper Putty Putty hardener

Spray paint e u



‘ommorr’Defects and Remedies.

m Repair works to dented aluminium frame.

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.

Putty to dented frame, cure and sand Using fine sand paper to sand down ~—~"
down with water, keep dry before until the surface is smooth.

application of paint.
pp p <Y ' <y )

\ ). ' \



! ommon Defects and Remedies.

m 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.

=
Touch up works — manual hand spray Comparison between a powder
over powder coat surface. coated surface versus a spray over surface.
o\ ) — )
\ /) o \
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"’
uminium Window - Good Industry Practices

2.0 CLEANING.

GOOD INDUSTRY PRACTICES




9.0 Cleaning.

Surface Treatment.

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

Remove all visible surface contaminants with clean damp cloth.
Use safety scrapper to remove any contaminants, dirt.

Soaping.

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

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

Cleaning.

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

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



9.0 Cleaning.

m Cleaning of Glass — General Guide.

1.
2.
3.

Use clean damp cloths to wipe off excess water on the edges and surrounding.
Heavy rinsing is not necessary.

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

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

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

t I‘. - L
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S

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.



eaningv

Gondola to be provided with front rubber rollers to prevent scratches on glass surface during \ y

cleaning.
SN ) -
\
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(Zleaning~  Flat Glass Inspection — ASTM C1036 - C.

m Glass Inspection — Flat Glass Inspection — ASTM C1036 - C ~/

~r’

Inspection: P

Visual inspection should be done with the naked eye. e l [ -

—

The inspector shall place the glass in a vertical position }

Inspector shall view through the glass at an angle of 907 e

Lighting should be daylight level (without direct sunlight) or
other uniform backlight that simulates daylight.

—
[0

View at the distance specified by defect type. Lt et

Quality Criteria:
Allowable Point Blemish, (viewing distance 39™)

Blemish size <1.2mm (0.05") allowed without restriction.
Blemish size >1.2mm (0.05”) <2.0mm (0.107) allowed with a minimum separation of 600mm (247).
Blemish size >2.0mm (0.10") none allowed.

To determine point blemish size, measure height and width of blemish and average. Only the point blemish is to be measured, and
not any distortion that may be present.

Allowable Linear Blemish, (viewing distance starting at 160™)
Faint or light scratch <735mm (3%) allowed.

Medium scratch =75 (3") allowed with a minimum separation of 600mm (24™)

,\
Medium or heavy scratch >75mm (37) are not allowed b
To determine scratch intensity start at 160™ and move closer until scratch becomes visible, (refer to table). »
Dataction Distance Blemish Intensity
Over 3.3 m (132 in.) Heavy v
2.3 1o 1.01 m (132 1o 40 In.} Medium .
110 0.2 m (3910 8 in.) Light
Less than 0.2 m (8 in.) Faint /

T “ v ' A



(/ eaning% Coated Vision Glass Inspection — ASTM C1376 - 03.

9.0 | Gla
~r

ss Inspection — Coated Vision Glass Inspection — ASTM C1376 - 03

Inspection:
Visual inspection should be done with the naked eye.

The inspector shall place the glass in a vertical position with light in transmission.

Inspector shall view through the glass at an angle of 90° from a distance of 10 i,

Lighting should be daylight level (without direct sunlight) or other uniform backlight that simulates daylight.

— =
- [ —
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If a defect is readily apparent under these conditions apply the following criteria.

Blemish®= Central Area, in. imm)° Cuter Afea, in. (mm)°
Finhos ¥oaf1.8) max ¥=(2 4) max
Spot Vea{1.6) max ¥az(2 4) max
Coating scratch 2 [50) max length 3 (T2} max lengsh
Manfecntiamirant 2 (50) man length 3 (T8) max length
Coating ruby none alowed length plus width not 1o

excerd ¥ (19)
Crazing none alowed el allowid
Commosion nong alowed nong allowed

The central area is considered to form a square or rectangle defined by the center 80 % of the length and 80 % of the width
dimensions centered on a lite of glass. The remaining area is considered the outer area.

... ' AN
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m Glass Inspection — Laminated Glass — ASTM C1172 - 03 ~/

e Demtar o Frors, v

"
Inspection: ,
For inspection of individual glass lites refer to ASTM C 1036-06 e ]i
Coating related defects should be evaluated per ASTM C 1376 — 03, .E
A
Visual inspection should be done with the naked eye. Ei
The mspector shall place the glass i a vertical position ‘lif
|
Inspector shall view through the glass at an angle of 90° L

1.
2.

3

o e g

4

ot e Wmmmrgy
S "

Lighting should be daylight level (without direct sunlight) or other uniform backlight that simulates daylight.
Quality Criteria:

Determine approximate lite surface area (fi).

Evaluate defect according to the following table.

= CE = =covered edge of glass edge bite and EE = exposed edge. (If CE or EE is unknown use CE tolerance.)

Up to' 254 (2.5 m=)

25075 (250 70m3)

Determine deteet location — central or outer viewing area. (The central area is considered to form a square or rectangle defined by the center
80 % of the length and 80 % of the width dimensions centered on a lite of glass. The remaining area is considered the owter area)

Over 75 &= (7.0 m™

\\—“l‘ihﬂ-

Blerish

Central* Outer* Central* Cuter Central* Outer*
Boil {Bubbles) Vs (1.6) ¥z (2. 4) va (3.2) Yu (4.8) ¥a (5.4) Va (B .4)
Blow-in: edge bod - CE % (5.4) - CE va i5.4) - CE % (B.0)
EE = (08)° EE vie (1.6)° EE %= (2.3)°
Fuse Vaz i0.8) Vis (1.6) v (1.5) ¥z (2.4) ¥z (2.4) %32 (4.0)
Hair, lint (single strand) ligh: intensity® medium intensty™  light intensity® medium intensity™ medium intensity medium intensiy”
Inside dirt (cirt spot) vis (1.8) ¥z (2 4) ¥z (2 4) %= (4.0) ¥a (3.2) ¥ie (4.3)
Lint-areas of concentrated lint light intensity light intensity® ght intensity= light intensty™ light intensity™ light intensity®
SGFJI'J'I:CIT. discoloration none nong P MOrg e ngne
Short interlayer; unlaminated area chip # CE v (6.4) 8 CE va (6.4) 8 CE va (6.4)
EE v {1.6)° EE %= (2.4)° EE v (32)°
Scu't: streak light intensity™ light intensity® light intensity® light ntensity® light intensity® light intensity®

To establish light and medium intensity for a specific defect, view starting at 11 {1, moving forward down 1o 36",

Light intensity — Barely noticeable at 367

. Jyi

Medium Intensity — Noticeable at 36” but not 11 fi.
All listed criteria are based on ASTM C 1172 - 03

A%
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- 10. HANDLING OVER &
MAINTENANCE.
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10.0 Handling Over & Maintenance.

m 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.

* Ruthority

APPROVED DOCUMENT

ACCEPTABLE SOLUTIONS

Issued by Commissioner of Building Control
under
Regulation 27 of the Building Control Regulations.

Ver 6.3
April 2017

Prior to TOP Inspection, the Aluminium specialist contractor is to issue a “Letter of certification” , to certify that the window designed,

|+| H Y ENGINEERS PTE LTD KW 74

20 Sin Ming Lane, #08-53 Midview City, Singapore 573968

CERTEICATID e

Tel: 6513 5781 Fax: 6513 5782 Email: i om.sg

MY ENCINEERS PTE LT0 Company Reg. No.: 201706121W GST Reg. No.: 201705121W iS09001 | (15045001
Our Ref:  ES2024 27 June 2024

COMMISSIONER OF BUILDING CONTROL
Building and Construction Authority

52 Jurong Gateway Road, #11-01,

Singapore 608550

PROJECT REFERENCE NO. A1720-00005-2018-ST53

PROPOSED CONDOMINIUM RESIDENTIAL HOUSING DEVELOPMENT COMPRISING THE
ERECTION OF 10 BLOCKS OF 12-STOREY APARTMENTS (TOTAL: 660 UNITS) WITH
COMMON BASEMENT CARPARKS & COMMUNAL FACILITIES ON MK 05 LOTS 04267K,
04268N, 04269X, 04270K, 0427IN & 04127P-PT AT SUNSET WAY (CLEMENTI PLANNING
AREA) ON LOT (S) 04127P PT, 04267K, 04268N, 04269X, 04270K & 0427IN MKO0S AT SUNSET
WAY

Certification of Compliance to Section N2.1 of Acceptable Solutions of the Approval Documents.
Pursuant to Section N2.1 of the Acceptable Solutions of the Approval Document. 1 hereby certify that
appropriate measures have been taken to minimise the risk of injury to people in the event of
spontaneous breakage of glass elements for the glass panels a building located at height of 2.4m or

more

Thank you.

Project Qualified Person (Struct)
H Y ENGINEERS FTE LTD

Feel free to contact the undersigned should there be any enquires.

supplied and installed are in compliance with SS212Standard — Approved Document.



10.0 Handling Over & Maintenance.

SEDN'T TECHNICALDATASHEET _ Report required before TOP
inspection.
SUBJECT : External daylight reflectance on aluminum panel 1. Before TOP inspecﬁon , it is
DESCRIPTION : DNT DYUFNAR #100L M17765 CLASSIC GOLD mqndcrl'ory for The Aluminium
[ESTMETOD ol fuse and peer et messurement - son Specialist Contractor to submit the
a spectrophotometer with a 150 mm diameter integrating “Report on the External Daylight

sphere-ASTM ES03
Reflectance Value to the QP via

TEST RESULT
BCA.
(1 7
Sample Reference M17765 CLASSIC GOLD 2. The SpeCUIdr value has 1.0 be
[— <10% and the remaining 2 values
Total Reflectance (%) 51.43 H
are not applicable.
Diffuse Reflectance (%) 45,82
Specular Reflectance (%) 581 j
%Y,

&

kAR Esas s s ansae s e

Coco Lee Hsien Jing

Senior Chemist




10.0 Handling Over & Maintenance.

10.0 | Replacement of Glass After Defect Liability Period (DLP)

Replacemegnt of }lass : DLP

MEYER BLUE

TABLE OF CONTENTS

1. INTRODUCTION

2. REPLACEMENT OF GLASS -
3. RISK ASSESSMENT

4. SAFE WORK PROCEDURE

5. FALL PREVENTION PLAN




Aluminium Window - Good Industry Practices

m Take Care of Your Windows.

1. Keep your windows in tip top conditions with 3 easy steps!

-




Aluminium Window - Good Industry Practices

m Take Care of Your Casement Windows.

1. Check, Clean & Change.

o

Casement / Side
Hung Window I-@

CLEAN CHANGE
that fasteners and oil joints or all rivets from
are not rusty moving parts aluminium to
or loose stainless steel by

engaging an
approved window
contractor



Aluminium Window - Good Industry Practices

m Take Care of Your Sliding Windows.
1. Check, Clean & Change.

O

Sliding Window

CHECK CLEAN CHANGE

that safety the tracks and worn-out safety
stoppers and ensure window stoppers and angle
angle strips are panels can strips by engaging
in their proper slide smoothly an approved

places window contractor
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