
BTRi Product Speci�cation for
Building

Wholly Owned by the Financial Secretary Incorporated

2025 Edition















































  BPS-B 

xxiii  





Section 1  BPS-B 

2 

 



Section 1  BPS-B 

3 

  SECTION 1 
PRELIMINARIES  
 

Abbreviations 1.3 Abbreviations used shall have the following meanings: 
 
(a) Common terms: 

 
BS British Standard 
BS EN European Standard 
CP Code of Practice 
CS Construction Standard 
GS General Specification for Building 
IEC International Electrotechnical Commission 
ISO International Organization for Standardization Publication 
PS Particular Specification 
PW Public Works 
SO Supervising Officer 
DEVB List Development Bureau current enforced List of Approved 
 Suppliers of Materials and Specialist Contractors for Public 
 Works 
 

(b) Units: 
 
° degree 
°C degrees Celsius 
cm centimetre 
cm2 square centimetre 
g gram 
g/m2 gram(s) per square metre 
ha hectare 
hr hour 
kg kilogram 
kg/m2 kilogram(s) per square metre 
kg/m3 kilogram(s) per cubic metre 
km kilometre 
km/hr kilometre(s) per hour 
kN kiloNewton 
kN/m kiloNewton(s) per metre 
kN/m2 kiloNewton(s) per square metre 
kPa kiloPascal 
L litre 
L/min litre(s) per minute 
L/min/m2 litre(s) per minute per square metre 
L/m2 litre(s) per square metre 
L/m2/s litre(s) per square metre per second 
m metre 
m2 square metre 
m3 cubic metre 
m/s metre(s) per second 
m2/kg square metre(s) per kilogram 
m2/L square metre(s) per litre 
m3/hr/m cubic metre(s) per hour per metre 
m3/hr/m2 cubic metre(s) per hour per square metre 
Mg megagram 
Mg/L megagram(s) per litre 
min minute 
mL millilitre  
mm millimetre 
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  SECTION 4 
STEEL SHEET PILING WORK  
 

Steel sheet pile 
sections 

4.1 Steel sheet piles shall be weldable structural steel to BS EN 10248-1 Grade S270GP 
unless otherwise agreed by the SO. 
 

  Steelwork and accessories for use in the system of lateral support shall be as 
Section 15 - Structural Steel Work. 
 

  Testing of steel sections and accessories shall be as Section 15 - Structural Steel 
Work. 
 

  Fabricate special and non-standard sheet piles including corner piles and junction 
piles from sheet pile sections approved for use in the Works. 
 

  Provide sheet piles in single continuous lengths unless otherwise specified. 
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as not less than 5 mm when plastic cushion of 200 mm thickness or less is 
used. 
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SECTION 6 
STRUCTURAL CONCRETE WORK  
 

Props & bracings 6.4 (a) Props shall be to BS EN 1065:1999.  No timber props and bracings shall be 
permitted. 

 
Formwork   (b) Formwork shall be timber or moulds of other materials against which the 

concrete is cast. 
 

  (c) Formwork shall not be split, or have other defects such as cracks. 
 

Formwork ties  (d) Formwork ties shall be of a removable type. 
 

  (e) In waterproof concrete, any tie through the concrete shall be of a type with 
a baffle and shall leave no holes in the concrete. 

 
Surface retarders  (f) Surface retarders shall be of a type which shall not stain or colour the 

concrete. 
 

Release agents  (g) Release agents used on formwork for structures containing potable water 
shall be non-toxic and shall not impart a taste to the water. 

 
  (h) Release agents containing mineral oil shall not be used.  These include 

barrier paint, polyurethane varnish, or wax. 
 

  (i) Release agent used on steel formwork shall contain a rust-inhibiting agent. 
 

Void formers  (j) Polystyrene shall not be used as void formers and box-out material unless 
permitted by the SO. 

 
Wood preservatives  (k) Wood preservatives in permanent timber formwork shall be to Clause 21.30. 

 
   
REINFORCEMENT  
 
Steel reinforcement 6.14 Steel reinforcement shall be plain steel reinforcing bars or ribbed steel reinforcing 

bars to CS2 or steel fabric to BS 4483:2005.  Cold reduced steel wire used for the 
manufacture of steel fabric shall be to BS 4482:2005. 
 

 6.14A* steel reinforcement shall be plain steel reinforcing bars (denoted by R) or Grade 
500B ribbed steel reinforcing bars (denoted by T) to Construction Standard CS2. 
 

   
REINFORCEMENT (EPOXY COATED)  
 
Cover spacers 
 

6.22 Provide sufficient cover spacers of the following types to support reinforcement in 
position: 
 

  (a) Concrete blocks of similar quality to that of the surrounding concrete. 
 
(b) Plastic or other approved proprietary type. 
 

  Cover spacers shall be capable of supporting the weight of reinforcement and 
construction load without breaking, deforming or overturning. 
 

Reinforcement 
connectors 

6.24 Reinforcement connectors shall be of a proprietary type approved by the SO and 
shall be used strictly in accordance with the manufacturer's instructions unless 
otherwise specified. 
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Mechanical 
Couplers 

6.24A* (1) Mechanical couplers are classified as type 1 mechanical couplers, that conforms 
to clause 3.2.8.3 of the Code of Practice for Structural Use of Concrete 2013 
(CoP2013), and type 2 mechanical couplers, that conforms to clause 3.2.8.4 of 
CoP2013 
 

  (2) Mechanical coupler shall be of an approved proprietary type comprising 
threaded or cold swaged metal sleeve that can transfer full tension and/or 
compression strength of the connecting steel reinforcing bars by means of 
mechanical interlocking between the sleeve and the connecting bar. 
 

  (3) Mechanical couplers of welded or grouted sleeve shall not be used. 
 

Epoxy coatings to 
reinforcement 

6.25A Epoxy coatings to reinforcement and patching materials for epoxy coatings shall 
comply with BS 7295-1:1990 and BS 7295-2:1990 except as stated in Clauses 
6.25H, 6.25J, 6.25K and 6.25L hereinafter.  The coatings shall be applied by the 
electrostatic spray method in accordance with BS 7295-1:1990. 
 

Chairs, supports and 
spacers 

6.25B Chairs, supports and spacers other than cover spacers for reinforcement shall be 
steel.  The steel shall be coated with nylon, epoxy, plastic or other dielectric material 
for epoxy coated reinforcement. 
 

Tying wire 6.25C Tying wire for epoxy coated reinforcement shall be 1.6 mm diameter soft annealed 
steel wire coated with nylon, epoxy, plastic or other dielectric material. 
 

   
CONCRETE 
 
Cement 6.27 Portland cement shall be to BS EN 197-1:2011 (Type CEM I).  Strength Class of 

cement used in structural concrete shall be 52.5 N, unless otherwise approved by 
the SO.  Sulphate-resisting Portland cement shall be to BS 4027:1996.  High 
alumina cement shall not be used in structural concrete. 
 

PFA 6.28 Pulverized-fuel ash (PFA) shall conform to either BS 3892-1:1997 with the 
following modifications: 
 
(a) Use Portland cement CEM I (strength class 52.5 N) to BS EN 197-1:2011 

to determine water requirement, strength factor at 28 days, soundness and 
initial setting time. 

 
(b) The criteria for water requirement and strength factor at 28 days shall not 

apply, but the values as determined shall be stated in the certificates for 
submission. 

 
(c) PFA shall contain up to 10% total lime content or high lime PFA shall 

contain up to 20% total lime content and with soundness value not more 
than 10 mm. 

 
or BS EN 450-1:2012 with the following requirements: 
 
(a) The loss on ignition shall be either Category A or B. 
 
(b) The fineness of Category N PFA, if used, shall be declared. 

 
PFAC 6.29 Portland-fly ash cement (PFAC) shall be to BS EN 197-1:2011 (Type CEM II/A-V 

and CEM II/B-V).  Strength Class of cement used in structural concrete shall be 
42.5 N or higher, unless otherwise approved by the SO. 
 

CSF 6.29A Condensed Silica Fume (CSF) shall be to CSA-A23.5 M86 (Canadian Standard) or 
BS EN 13263-1:2005+A1:2009.   
 

GGBS 6.29B Ground Granulated Blast Furnace Slag (GGBS) shall be to BS EN 15167-1: 
2006 except that the scheme for the evaluation of conformity of GGBS specified in 
BS EN 15167-2:2006 is not required.  The glass content as determined by X-ray 
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  When the use of admixtures or cement containing additives is approved or specified, 

use strictly in accordance with the manufacturer's instructions and at approved 
dosage levels. 
 

  Store admixtures in watertight weatherproof containers clearly marked to show the 
contents. 
 

Admixtures for 
Concrete for Sea 
Water Containing 
Structure 
 

6.36A* Superplasticising admixtures shall comply with BS 5075: Part 3 or BS EN 934-2. 

Concrete curing 
compound 

6.37 The curing compound shall, when applied by a mechanical sprayer, become stable 
and impervious to evaporation of water from the concrete surface within 60 min of 
application.  It shall not react chemically with the concrete to be cured and shall not 
crack, peel or disintegrate within one week after application. 
 

  Concrete curing compound for structures shall be a liquid resin or wax-resin base 
membrane curing compound of an approved proprietary brand.  It shall have a 
minimum curing efficiency of 85% and shall contain a fugitive dye.  The curing 
compound shall degrade completely within 3 weeks after application and the 
concrete surface so treated shall not impair the bonding of applied finishes. 
 

  Concrete curing compound for carriageways shall be a non-pigmented liquid resin 
or wax-resin base membrane curing compound of a proprietary brand.  It shall 
achieve a 96% efficiency index and shall be available both with or without a fugitive 
dye. 
 

  Submit the following details of the curing compound for approval before using: 
 
(a) Brand name and manufacturer's literature. 
 
(b) Method of application. 
 
(c) Recommended rate of application. 
 
(d) Test certificates, prepared by an approved testing laboratory, to show that 

the curing compound will provide the required curing efficiency. 
 

   
MOVEMENT JOINTS  
 
Materials 6.61 Water stops shall be an approved proprietary make with prefabricated angle and 

intersection pieces. 
 

  Impregnated fiberboard joint filler for roads, pavings etc. shall be an approved 
proprietary make. 
 

  Inorganic joint fillers, bond breakers and back-up material shall be an approved 
proprietary make in either sheet form, strip or cord sections. 
 

  Sealants shall be approved proprietary make and shall contain no more than 0.01% 
and 0.5% by wet weight of formaldehyde and total aromatic compounds (including 
benzene, toluene, xylenes, and ethylbenzene, etc.) respectively. 
 

  Hot applied joint sealants for concrete pavements shall be to BS 2499-1:1993; 
BS 2499-2:1992; BS 2499-3:1993, Type N1. 
 

  Cold poured joint sealants for concrete pavements shall be to BS 5212-1:1990; 
BS 5212-2:1990; BS 5212-3:1990. 
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  Two-part polysulphide-based sealants shall be to BS 4254:1983. 
 

  One-part gun-grade polysulphide-based sealants shall be to BS 5215:1986. 
 

  Mechanical expansion joints shall be obtained from one of the specialists included 
in the Development Bureau List for Supply and Installation of Expansion Joints for 
Highway Structures. 
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  SECTION 7 
PRESTRESSED CONCRETE WORK 
 

CONCRETE 
 
Concrete 7.4 All concrete work shall be in accordance with Section 6 of the GS. 

 
   
GROUT 
 
Material  7.5 Cement shall be Portland Cement. 

 
  Admixture shall be approved by the SO and shall contain no chloride, nitrate, 

sulphate, or aluminium powder. 
 

Properties 7.6 Grouts shall be non-shrink, low bleeding in the plastic state and be fluid. 
 

  Tests for bleeding or grout settlement shall be made at ambient temperature on 
100 mm deep samples contained in 100 mm diameter airtight vessels.  The upper 
surface of the cement particulars shall not settle more than 2 mm after 3 hr or 4 mm 
maximum.  Any water separated at the surface shall be re-absorbed within 24 hr. 
 

  Tests for fluidity shall be by the measurement of the time for L of grout to flow 
from a funnel or flow cone.  A flow cone with a 10 mm outlet pipe with a water 
outflow time of 5 s may be used.  With this cone, grouts shall have the outflow times 
between 12 s to 25 s. 
 

Mix proportions of 
grout 
 

7.7 Water/Cement ratio shall not exceed 0.4. 
 

  Quantity of sand/filler used shall not exceed 30% of the mass of cement. 
 

  Admixtures shall be used as recommended by the manufacturer and shall be free of 
any chemical liable to promote corrosion of the tendon or cause damage to the grout. 
 

  If gas-producing expanding agents are used, the total unrestrained expansion shall 
not exceed 10% at ambient temperature. 
 

  Chlorides from all sources, i.e. cement, water, sand, filler and admixture shall not 
exceed 0.1% by mass of the cement. 
 

   
PRESTRESSING TENDONS 
 
Prestressing 
Tendons 

7.9 Low relaxation prestressing tendon shall be as follows, unless otherwise specified: 
 

  (a) Round cold drawn high tensile single steel wire to BS 5896:1980 with plain 
finish. 

 
  (b) Seven wire steel strand to comply with BS 5896:1980. 

 
  (c) High tensile steel bars to BS 4486:1980 comprising open hearth steel with 

sulphur and phosphorous contents each below 0.05%. 
 

  All wire and strand shall be in the stress-released or stabilised condition. 
 

   
DUCTS 
 
Ducts 7.18 Ducts for prestressing tendons shall be an approved proprietary type with permanent 

sheathing or extractable core.  All ducts shall be: 
 

  (a) Strong enough to withstand all forces acting on them during construction. 
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  (b) Impervious, to prevent penetration of laitance which might subsequently 

hinder the movement of the tendons. 
 

  (c) Rigidly supported at 450 mm centres maximum. 
 

Sheathing 7.19 Provide sheathing with a profile that gives a strong bond with the outside concrete 
and inside grout but does not cause undue friction or resistance to the tendons during 
stressing. 
 

  Keep joints to the minimum practicable.  Joints shall be formed using sleeve 
connectors, adequately sealed against ingress of any material.  Stagger joints in 
adjacent sheathings by 300 mm minimum. 
 

   
ANCHORAGES 
 
Anchorages 
 

7.22 Anchorages shall be of an approved proprietary type to BS EN 13391:2004, capable 
of distributing the stress evenly in the end blocks.  Anchorages shall maintain the 
prestressing force under both sustained and fluctuating loads and be able to 
withstand the effect of external shock with minimum movement of the tendon. 
 

  Clean all bearing surfaces of the anchorage prior to concreting and tensioning. 
 

  Provision shall be made for the protection of anchorages against corrosion. 
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(e) 150mm high reinforced concrete curb shall be provided at the base of all 

Gypsum Block wall in wet areas and areas as specified. 
 

Expansion and 
Contraction Joints in 
Brick or Block Walls  

9.48* When specified, brick and concrete block partition walls shall have expanded 
polystyrene foam or accepted flexible fire stop material, as required as separation 
strip between the top of the wall and the concrete soffit over. 
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  SECTION 10 
MASONRY 
 

GENERAL  
 
Stone 
 

10.1 Stone, generally, shall be granite of consistent colour, free from defects and ferrous 
materials that will adversely affect strength or appearance, to BS EN 771-6 and 
shall comply with BS EN 1996-1-1, NA to BS EN 1996-1-1, BS EN 1996-1-2, NA 
to BS EN 1996-1-2, BS EN 1996-2, NA to BS EN 1996-2, BS EN 1996-3, 
NA+A1 to BS EN 1996-3 and PD 6697 when applied to masonry structures.  Test 
methods according to clause 2 of BS EN 771-6. 
 

 10.1A* (a) Natural Stone 
 
 All natural stone finish referred to in this specification shall be of the high 

end of the market and from the same quarry. All granite materials are to be 
in accordance with this specification unless otherwise approved. 

 
 The natural stone panels shall be hard, durable, maintenance free. It shall be 

durable, with high resistance against scratches, impacts, acid and alkalis. 
 

  (i) Natural Stone Selection 
 

(1) All natural stone shall be dense fine grained and shall be 
carefully selected to provide uniformity in colour, texture and 
finish. 

 
(2) The natural stone shall be free of fractures, veins or clefts, which 

may affect the structural integrity of the stone. 
 

(3) The natural stone shall be free from minerals that may cause 
deterioration, objectionable staining under normal 
environmental conditions. 

 
(4) Stained or discoloured marble/granite considered to be due to 

weathering along joints or cracks shall not be acceptable. Panels 
displaying incipient iron staining shall also be unacceptable. 
Material containing relatively high concentrations of micro 
cracking or altered minerals which is considered to be due to 
surface alteration, and characteristic of material extracted from 
near the surface of the quarry, shall not be accepted. 

 
  (b)  Quartz Stone  

 
Quartz stone should achieve the following performance standards: 
 
Specific gravity (ASTM C97)   : 2.382 
 
Water Absorption (ASTM C97)  : 0.02~0.13%  
 
Density (ASTM C97)  : 148.64 lb/ft3 (2381 kg/m3)  
 
Dry Modulus of Rupture (ASTM C99)   : 3,534 psi (24.360 MPa)  
 
Dry Compressive Strength (ASTM C170)   : 27,234 psi (187.75 MPa)  
 
Dry Flexural Strength (ASTM C880)    : 7,158 psi (49.350 MPa)  
 
Coefficient of Linear Thermal Expansion  : 11.99 x 106 in/in ºF 
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(ASTM C531)  : 21.58 x 10-6 cm/cm ºC 
 
Acid Resistance (ASTM C217)   : Excellent  
 
Hardness (MOHS Hardness)   : Scale 7  
 
PEI Rating (EN154, ISO TC/189)   : V 
 
Freeze-Thaw Cycling (ASTM C67)   : Unaffected  
 
Flame Spread (ASTM E84-97a)   : Class A 
 
Smoke Developed (ASTM E84-97a)    : Class A  
 
Pencil Hardness (KSD 6711-97)   : 9H  
 
Flexural Properties (ASTM D 780)   : 362,000kg.f/cm2 
(test speed: 6mm/min.) 
(Distance between the support: 250mm)              
 
Izoid Impact Strength (ASTM D256a)   : 1.6kg.fcm/cm  
 
Barcol Hardness (ASTM D 2583)    : I 90  
 
Rockwell Hardness (HRM) (ASTM D 785a)  : 121  
 
Tensile Strength (ASTM D 638)   : 133kg.f/cm2 
(test speed:5mm/min)  
 
Flexural Strength (test speed: 6mm/min)   : 327kg.f/cm2 
(distance between support: 250mm)  
 
Deflection Temperature (ASTM D 648)   : 154 ºC 
(Flexural stress: 18.5kgf/cm2) 
  

Micro conditions of 
exposure 

10.2 Micro conditions of exposure of completed masonry, as in Clause 2.1.2.1 and 
Annex A of BS EN 1996-2 shall be categorised into classes, as follows: 
 
MX1 - In a dry environment; 
MX2 - Exposed to moisture or wetting; 
MX3 - Exposed to moisture or wetting plus freeze/thaw cycling; 
MX4 - Exposed to saturated salt air or seawater; 
MX5 - In an aggressive chemical environment. 
 
Masonry units, mortar, concrete infill, ancillary components and reinforcement 
shall be selected according to Annex B and C of BS EN 1996-2 based on the 
appropriate class of micro conditions of exposure of completed masonry. 
 

   
PRODUCTS 
 
Mortar  10.4 Mortar shall be as Clauses 9.12 to 9.17 and 9.21 to 9.25. 

 
Damp proof course 
 

10.5 Damp proof course shall be as Clause 9.10. 

Wall ties 10.6 Ties between walls and concrete shall be 20x3 mm stainless steel 316 flats 350 mm 
long, fanged at both ends and shall be to BS EN  845-1+A1. 
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waterproofing membrane on concrete) 
(BS EN 1348) 
Adhesion strength (HKHA 
Specification Library Method WAT  
6.M010.A Clause 2(i)) 

0.693 MPa 

Compatibility with tile adhesive (14 
days under normal curing condition) 
(BS 5980 Appendix D) 

3355N (average) 

Compatibility with tile adhesive (7 
days under normal curing condition 
and followed by water immersion for 
7 days) (BS 5980 Appendix D) 

3486N (average) 

Elongation (ASTM D412) 667% (average) 
Tensile Strength (ASTM D412) 1.57 MPa (average) 
Non-toxic (JC1066) Pass  
Non-toxic (full System, with 
waterproofing, tile adhesive and tile 
grout) (BS 6920) 

Pass 

Efflorescence (full system) No efflorescence with tile adhesive 
after 21 cycles 

VOC None 
Temperature for application +5 oC or above 
Water Pressure Test (72 hours) 
(DIN1048-5) 

No sign of water penetration  
(5 bars, 50m height and 72 hours)  

Water Pressure Test (Positive) 
(DIN1048) 

No sign of water penetration (8 bars 
and 80m height) 

Water Pressure Test (Negative) 
(DIN1048) 

No sign of water penetration (3.5 bars 
and 35m height) 

 

   
Spray polymer 
modified asphalt 
waterproofing 
system 

11.4C* Spray Polymer Modified Asphalt (PMA) waterproofing system shall be a field 
installed external tanking, waterproofing and gas vapor barrier system combrised of 
a water-based PMA waterproofing membrane in minimum 2mm thick with one or 
two High Density Polytheylene (HDPE) and Polypropylene fabric laminate sheet 
which provides the durability and chemical resistance with the constructability and 
installation efficiencies. 
 
(a) PMA system for horizontal surface 

 
(i) HDPE laminated polypropylene fabric side down base sheet / 

HDPE geomembrane  
(ii)  Water-based PMA spray applied membrane (min. 2mm thick)  

 
(iii)  HDPE laminated polypropylene fabric side up top sheet  

 
(b) PMA system for vertical surface 

 
(i) HDPE laminated polypropylene fabric side down base sheet / 

HDPE geomembrane  
 

(ii)  Water-based polymer modified asphalt spray applied membrane 
(min. 2mm thick) 

  
  Physical Properties for the waterproofing system shall be as follows: 

 
Properties Test method Requirement 
Specific Gravity ASTM D244 1 
Viscosity ASTM D1200 > 25 centipoise 
pH / 12.3 
Tensile Strength of system ASTM D412  47.91 N/mm2 

  
Elongation ASTM D412 4140% 
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concrete  
Propagation of 
microorganisms on 
materials for drinking water 

DVGW W270 Meet 

Hygienic requirements on 
materials for drinking water 

DVGW W347 Fulfill  

Water reducing - Up to 10% 
Sulphate content (as SO3) QCC/LP6-07 Less than 0.1 % (by mass of 

sample) 
Normatively required 
migration coefficients 
(exposure class) 

DIN EN 206-1 
DIN 1045-2 

XS1, XD1 
XS2, XD2 

 
The efficiency of such waterproofing admixture for concrete in comparison to a 
reference concrete shall be as follows: 
 

Properties Test 
Methods 

Requirements 

Days Reference 
concrete 

Concrete with 
waterproofing 

admixture 
Compressive 
strength and 
bulk density 
 

DIN EN 
12390-3 

Bulk density (kg/m3) 
1 day 2300 2320 
7 days 2330 2330 
28 days 2320 2320 

Compressive strength (150mm cube) (MPa) 
1 day 16.4 20.4 
7 days 48.5 47.5 
28 days 57.9 58.8 

Penetration  DIN EN 
12390-8 

Depth of penetration of water under (mm) 
730 days 22 (average) 10mm (average) 

Chloride 
migration 
resistance 

BAW 
Merk -
blatt  

Chloride migration coefficient 
Meanvalue DCL x 10-12 [m2/s] 
56 days 14.7 8.9 

Water 
Permeability 
Test 

BTD/TP
/02/2002 

Average coefficient of Permeability, 
K (m/sec) 

/ 2.06 x 10-12 4.78 x 10-13 
 

  Properties Test 
Methods 

Requirements 

Cycles Reference 
concrete 

Concrete 
with water-

proofing 
admixture 

Concrete with 
water-proofing 
admixture and 
air entraining 

agent 
Freeze  
thaw salt 
resistance 
(28 days) 

BAW 
Merk -
blatt  
 

Surface scaling in g/m2 
0 
4 
10 
14 
18 
28 

0 
36 
167 
386 
1053 
3680 

0 
51 
180 
345 
611 
1671 

0 
59 
177 
282 
376 
613 

Rel. Dynamic E-modulus in % 
0 
4 
10 
14 
18 
28 

100 
99 
94 
91 
85 
70 

100 
99 
98 
97 
95 
95 

100 
100 
99 
98 
98 
97 

 

   
High Puncture 
Resistant Floor 
Vapor Barrier  

11.15* High puncture resistant floor vapor barrier shall be pre-moulded membrane vapour 
seal of sheet applied vaporproofing membrane with plasmatic core in 3.18mm thick 
and a layer of geotextile to prevent cement sand to block the drainage aggregate 
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 SECTION 12 

ROOFING 
 

COVERINGS AND FLASHING  
 
Lead 12.1 Sheet lead shall be to BS EN 12588, 1.8 mm thick, Colour Code Blue. 

 
Copper 12.2 Sheet copper shall be to BS EN 1172, CW024A. 

 
Aluminium  12.3 Sheet aluminium shall be to BS EN 485-1, BS EN 515, BS EN 573-3, AW-1199. 

 
   
BITUMEN FELT BUILT -UP ROOFING 
 
Bitumen felt 12.8 Bitumen felt shall be in accordance with BS EN 13707, and shall be as follows: 

 
  Underlayer to consist of one or more layers, as specified, of approved fine granule 

surface felt (nominal weight 1.8 or 2.5 kg/m2). 
 

  Top layer shall be one of the following: 
 

  (a) Approved mineral surfaced felt, (nominal weight 2.8 kg/m2). 
 

  (b) Approved fine granules surfaced felt (nominal weight 2.5 kg/m2) with 
surface dressing. 

 
  Rolls shall be delivered to Site bearing the trade mark and certification as to BS 

type. 
 

Bitumen primer  12.9 Bitumen primer shall be selected to suit the type of bonding compound. 
 

Bonding compound 
 

12.10 Bonding compound shall be bitumen based. 
 

Dressing compound 12.11 Bitumen dressing compound shall be cut-back bitumen to BS EN 12591, 
BS EN 13924-1 and BS EN 15322 class 1. 
 

Stone chippings 12.12 Stone chippings shall be light coloured, hard and free from brown or partially 
decomposed stone.  Chippings shall be graded from 5 mm to 3 mm. 
 

Nails 12.13 Nails for fixing felt to timber decks shall be galvanized steel or non-ferrous metal 
with 3 mm diameter shank and 11 mm diameter clout head and 20 mm long. 

   
BITUMINOUS EMULSION ROOFING  
 
Bituminous emulsion 12.25 Bituminous emulsion for roofing shall be an approved compound.  Use in 

accordance with the manufacturer's recommendations. 
 

Glass fibre 
membrane 

12.26 Glass fibre membrane shall be a woven material with a thread count of 8 x 8 mm 
per 10 mm2 (minimum). 
 

   
CHINESE TILE ROOFING  
 
Tiles 12.36 Tiles shall be sound, well-burnt unglazed clay, whole, and free from cracks and 

blemishes.  Approximate sizes shall be: 
 
 Plain tiles 225 mm x 225 mm 
 Roll tiles 165 mm long, and tapered 
 Valley tiles 300 mm x 225 mm 
 

Mortar  12.38 Mortar shall be cement/lime mortar, as Clauses 9.15 to 9.25. 
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Fixings 12.75 Hook bolts and nuts, drive screws, washers, self-tapping screws, roofing bolts, nuts 
and clips, roofing screws and sheeting clips shall be galvanized steel to BS 1494: 
Pt. 1 or electro-plated to BS 7371-3 and of the sizes and finishes specified. 
 

  Alternatively, recommended specialist fixings from an approved manufacturer of 
the roofing sheets. 
 

  Bolts and screws shall be fitted with large washers compatible with sheets and shall 
be capable of withstanding up-lift under typhoon conditions. 
 

  Where coloured roofing sheets are used, fixing heads shall be covered with plastic 
caps to match the colour of the sheets. 
 

  Rivet fixings may only be used with the permission of the SO, and then only for 
vertical flashings. 

   
ALUMINIUM SHEET ROOFING AND CLADDING  
 
Profiled aluminium 
sheets 
 

12.84 Aluminium corrugated and profiled sheets shall be to BS 4868.  Corrugated sheets 
shall be at least 0.6 mm thick with corrugations 76 mm wide and 19 mm deep.  
Profile sheets shall be of the profile, thickness, finish and colour as specified. 
 

Accessories for 
profiled aluminium 
sheets 
 

12.85 Accessories for profiled aluminium sheets shall be made from aluminium flat sheet 
at least 0.6 mm thick and of similar finish and colour to the profiled sheets or to 
approved proprietary fittings.  Accessories for colour coated sheets shall be obtained 
from the approved manufacturer of the sheets. 
 

Fixings 12.86 Fixings for aluminium profiled sheets as Clause 12.75. 
 

   
PROFILED GLASS-FIBRE REINFORCED PLASTIC (GRP) SHEETS  
 
Profiled glass-fibre 
reinforced plastic 
sheets 

12.89 Profiled glass-fibre reinforced plastic (GRP) sheets shall be to BS 4154-1 &  
BS 4154-2.  The resin system, as regards physical properties, shall be to BS 3532.  
The profile, thickness, translucency and colour shall be as specified. 
 

  Where fire protection requirements apply, the GRP sheets shall be tested in 
accordance with BS 476-3 and BS 476-7 and the fire performances achieved by the 
samples shall be stated. 
 

  The sheets shall be marked with the name or trademark of the manufacturer, the BS 
number 4154 and the designation of the test samples of the translucent sheet in 
accordance with BS 476-3, where so claimed by the manufacturer. 
 

Fixings 12.90 Fixings for glass-fibre reinforced plastic sheets as Clause 12.75. 
 

   
PROFILED UNREINFORCED RIGID PVC SHEETS  
 
Profiled 
unreinforced rigid 
PVC sheets 

12.92 Profiled unreinforced rigid PVC sheets shall be BS 4203-1 & BS 4203-2.  The 
profile, thickness, colour and transparency shall be as specified.  The sheets shall 
be marked with the name or trademark of the manufacturer, the date of manufacture 
and the number of the BS and the type. 
 

Fixings 12.93 Fixings for PVC sheets as Clause 12.75. 
 
PROFILED COMPRESSED PARTICLE SHEETS 
 
Profiled compressed 
particle sheets and 
accessories 
 

12.96 Profiled compressed particle sheets and accessories shall be as specified and not to 
contain asbestos materials of any kind. 
 

Fixings 12.97 Fixings for compressed particle sheets as Clause 12.75. 
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- 10% HNO3 (nitric 
acid) 
- 10% H3PO4 
(phosphoric acid) 
- Hydraulic oil 
- Brake fluid 
Chemical resistance 
to: 
 
Acetic acid  10% 
Ammonia  5% 
Boric acid  2% 
Caustic potash 
solution  5% 
Citric acid  4% 
Disinfectants  10% 
Distilled water 10% 
Ethanol   10% 
Formaldehyde 10% 
Formic acid    5% 
Glycerine          2% 
Hydrochloric acid 
10% 
Hydrogen peroxide 
10% 
Kerosene                
25% 
Lactic acid      25% 
Phosphoric acid 10% 
Potassium 10% 
hydroxide        50% 
Salt solution   40% 
Soda lye  5% 
Soda solution  20% 
Sodium carbonate 
20% 
Sodium chloride 10% 
Sodium hydroxide 
50% 
Sugar solution  40% 
Sulphuric acid  25% 
Tannic and solution 
30% 
Tap water  25% 

Resistant --- 

 
Properties Requirement Method of Test 
Expected service life 
after accelerated 
weathering tests  

At least 25 years BBA 

Volatile Organic 
Compound (VOC) 

0.01g/ltr Headspace  
GC-MSD 

Total Halogenated 
Organic Solvet 

Not Detected 

Total Aromatic 
Organic Solvent 

0.0003 g / ltr 

Epichlorohydrin Not Detected 
Green Label  Yes Singapore Green 

Labelling Scheme 
(SGLS) 

Formaldehyde Not Detected High Performance  
Liquid  
Chromatography 
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Ozone resistance Passed --- 
Water pressure 
resistant 

10 bar under 3.5 hours CNS 10145 

 
(b) Adhesion Promoting Primer 
 
Adhesion Promoting Primer shall be  single component, moisture curing 
polyurethane (no epoxy base shall be used) adhesion promoting primer fully 
sprinkled with silica sand. It shall be used if cementitious render/screed to be 
directly applied on top of (or hand applied version) waterproofing membrane, to 
increase the adhesion strength with the subsequently applied cementitious layer. 
Physical Properties shall be according to Table 12.2A*. 
 

TABLE 12.2A* 
Property Characteristic Value 
Chemical Base PU 
Density 1.03 g/cm³ 
Viscosity 110 mPas 
Re-coating 

at 23 °C / 50 % r.h. 
min. 1 h. 

interval 
max. 24 h. 

at 23 °C / 60 % r.h. 
min. 2 h. 
max. 36 h. 

Substrate and ambient temperatures 
min. 5 °C 
max. 30 °C 

Permissible relative humidity 
min. 40% 
max. 90% 
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 SECTION 13 

CARPENTRY AND JOINERY  
 

Generally  13.1 Timber generally shall be to BS EN 942 and to be of mature growth, properly 
seasoned and sawn square.  Timber shall be free from wood wasp holes, large loose 
or dead knots, splits or other defects that will reduce its strength.  Pin holes and 
worm holes may be permitted to a slight extent in a small number of pieces, subject 
to the acceptance of the SO, provided that there is no active infestation of the 
materials, that the strength of the member is not impaired and that they do not 
appear on the finished faces of joinery work. 
 

Timber for external 
use 

13.1A (a) Species : Timber shall be either hardwood or softwood suitable 
for external use. 

 
Approved softwood may be Radiata Pine, and Red or 
White Pine or those cited in Table NA.1 of 
BS EN 942.  Approved temperate hardwoods may be 
Beech or Oak or those cited in Table NA.2 of 
BS EN 942.  Submit the species to be used to the SO 
for approval. 
 

(b) Source of Supply : Obtain timber either softwood or hardwood from a 
responsibly managed forest or plantation that is 
preferably Forest Stewardship Council (FSC) 
certified; where this is not available, ensure that the 
timber is at a minimum from a Known Licensed 
Source.  

 
Submit FSC certificates and invoice copies that 
clearly show the FSC chain of custody number against 
the purchase product.  Where FSC is not available, 
submit certificates, invoice copies and other 
paperwork from other systems that shows the product 
is either Known Licensed Source or Source in 
Progress to Creditable Certification.  

 
(c) Seasoning : Moisture content to be in accordance with 

Clause 13.3. 
 

Maintain the specified moisture content of the timber 
until preservative treatment described below is 
applied. 

 
(d) Preservative : Preservatives shall be environmentally friendly, 

healthy and safe, acceptable preservatives include 
Alkaline copper quaternery (ACQ) preservatives to 
American Wood Protection Association (AWPA) 
Standards or other suitably approved preservatives. 
Chromate copper arsenic (CCA) is not allowed to be 
used subject to approval by the SO.  

 
(e) Tropical hardwoods : Tropical hardwoods, which include species such as 

Meranti, Iroko, Sapele, Angre, Mahogony, Teak and 
Ramin, should not be used unless they originate 
preferably from a forest that is Forest Stewardship 
Council (FSC) certified or where this is not available, 
from a forest participating in a system designed to 
progress that forest towards FSC certification or 
equivalent authorized certification.  

 
 13.1A(1)* Timber shall be pre-treated to withstand exposure to weather and prohibit insect 

(e.g, termite) habitation. 
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Hardwood 13.6 Hardwood and hardwood products shall only be used in special circumstances 
under the direction of the SO, and shall be certified as originating from a sustained 
resource or managed plantation as certified by the Forest Stewardship Council 
(FSC) or other Approved Authority. 
 
While a certificate from FSC is preferable, certificates, invoice copies and other 
paperwork from other systems that shows the product is either Known Licensed 
Source or Source in Progress to Creditable Certification are considered as 
acceptable certificates from Approved Authority. 
 

  Density of hardwood shall be 720 kg/m3 (minimum) at 15% moisture content. 
 

  Submit to the SO the following information: 
 
(a) The species and country of origin. 
 
(b) The name of the concessions or plantations from which these timbers 

originate. 
 
(c) Copies of the forestry policies implemented by these concessions or 

plantations which confirm that the management of the timber resource is 
sustainable. 

 
(d) Shipping documents which confirm that the supplier in Hong Kong has 

obtained the timber from the stated concessions or plantations. 
 
(e) Certificate from the Forest Stewardship Council (FSC) or other Approved 

Authority 
 
Hardwoods of unknown species or from unidentified sources are expressly 
prohibited. 
 

Teak 13.7 Teak, which is only permitted to be specified in special circumstances, shall have 
a density of 650 kg/m3 (minimum) at 15% moisture content.  They shall be 
accredited with a certificate from the Forest Stewardship Council (FSC) or other 
Approved Authority. 
 

Flooring 13.8 Softwood or hardwood species used for timber flooring shall be obtained from a 
sustainable source as previously specified. 
 
Boarded or strip flooring shall be selected and approved hardwood, as specified, or 
as submitted to the SO for selection.  Finished thickness shall be 20 mm 
(minimum). 
 
Emission of formaldehyde from the approved proprietary products shall not exceed 
0.13 mg/m3 air. 
 

Wood block 
flooring 

13.9 Wood block flooring shall be approved high density resin bonded fibreboard 
flooring or other approved hardwood as specified.  Resin shall conform to Class E1 
under BS EN 13986.  Finished thickness shall be 20 mm (minimum).  Blocks shall 
be 300 mm x 50 mm in size and colour matched. 
 

Parquet flooring 13.10 Wood parquet flooring shall be obtained from a sustainable source as previously 
specified.  Each block shall be 120 mm x 25 mm in size and 8 mm thick, and shall 
be tongued & grooved. 
 

Weather boarding 13.11 Hardwood weather boarding shall be 150 mm wide and tapering from 25 mm to 
10 mm thick and shall be: 
 

  (a) Sawn boarding or boarding wrot on one face and two edges with horizontal 
joints lapped 30 mm. 

 
  (b) Boarding as (a) but with wider edge rebated with joints lapped 20 mm. 

 
Plywood 13.12 Plywood shall be of the following grades, as specified: 
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Laminated plastic 
sheet 
 

13.21 Laminated plastic sheet less than 2 mm thick shall be to BS EN 438 Part 3. Class 
HDS (horizontal heavy-duty standard), HDF (horizontal heavy-duty flame-
retardant), HDP (horizontal heavy-duty postforming), HGS (horizontal general-
purpose standard), HGF (horizontal general-purpose flame-retardant), HGP 
(horizontal general-purpose postforming), VGS (vertical general-purpose 
standard), VGF (vertical general-purpose flame-retardant), VGP (vertical general-
purpose postforming) as specified. 
 

Acoustic tiles 13.22 Acoustic tiles shall be of an approved proprietary brand meeting the requirements 
of BS EN 13964 manufactured from the following materials: 
 

  (a) Wood or other organic fibre insulating board to BS EN 622, 12 mm 
(Minimum) thick for 300 mm x 300 mm tiles and 15 mm (minimum) thick 
for 400 mm x 400 mm tiles. 

 
  (b) Mineral fibre or wool insulating board 12 mm (minimum) thick for 300 mm 

x 300 mm tiles and 15 mm (minimum) thick for 400 mm x 400 mm tiles. 
 

  (c) Approved multi-purpose, dimensionally stable building board 6 mm 
(minimum) thick. 

 
  Tiles shall have a plain, perforated or fissured surface with a factory applied 

decorative finish.  The edges shall be square, bevelled, or bevelled and grooved to 
suit the suspension system. 
 

  Provide a certificate from the manufacturer confirming that the tiles are asbestos 
free.  
 
Tiles shall be manufactured with low emission materials conforming to European 
E1 emission standard.  
 
The acoustic tiles shall be accompanied with relevant test certificates or reports 
regarding the acoustic performance, issued by an accredited laboratory. 
 

Proprietary 
suspended ceiling 
systems 

13.23 The suspended ceiling system shall be an approved proprietary system meeting the 
requirements of BS EN 13964 and of one of the classes of exposure to be 
determined by conditions set out in Table 13.1. 

 
TABLE 13.1 

Classes of exposure 
 Class Conditions 

 A Building components generally exposed to varying relative humidity up to 70% and 
varying temperature up to 25ºC but without corrosive pollutants. 

 B Building components frequently exposed to varying relative humidity up to 90% 
and varying temperature up to 30ºC but without corrosive pollutants. 

 C Building components exposed to an atmosphere with a level of humidity higher 
than 90% and accompanied by a risk of condensation. 

 D More severe than the above. 

 
  The suspension system shall be manufactured from one of the following materials: 

 
  (a) Galvanized mild steel. 

 
  (b) Aluminium. 

 
  (c) A combination of galvanized mild steel and aluminium. 

 
  Metal framing components, suspensions and connecting elements shall be protected 

against corrosion according to Table 13.2. 
 

TABLE 13.2 
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exceed 0.5% by weight of the adhesive.  
 

(b) Requirements of wood or wooden materials: the approved proprietary 
products shall meet one of the following requirement: 

 
(i) 40% of the wood material is from recycled/waste wood; 
 
(ii)  The wood material obtains sustainable forest management 

certification such as Forest Stewardship Council (FSC), PEFC 
(Programme for the Endorsement of Forest Certification schemes) 
or equivalent. 

 
Door & frames 
general 

13.52 Door frames shall not be used as formers for door opening construction unless with 
the permission of the SO, and never when proprietary door sets are required in the 
Contract.  In all such circumstances, templates or formers must be used.  The 
adoption of timber doorsets may be accepted subject to the approval of the SO. 
 

 13.52A* Door frame or perimeter acoustic shall be made of rigid, flexible and flame 
retardant PVC or silicon rubber and tested and approved for use on fire rated doors. 
 

Fire resisting 
timber door 

13.61 Fire resisting timber doors should be flush door as described above, including 
frames, hinges door closers and any other hardware and shall comply with BS 476 
Part 20-23 or Classification I1 of BS EN 1634-1. 
 
Proprietary fire doors should be tested in accordance with BS 476 Part 20-23 or 
Classification I1 of BS EN 1634-1 and to the approval of the SO. Test report shall 
be provided to indicate that the material, product or construction is capable of 
resisting the action of fire for the specified period.The test shall be carried out and 
the test report shall be prepared by an Accredited Laboratory. 
 

 13.61A* (1) The fire rated doors shall be successfully tested with or without a latching 
mechanism in BS 476: Part 22 or BS EN 1634-1 fire test and BS EN 1634-3 
smoke test. A test certificate issued by a HOKLAS accredited laboratory or 
other laboratory accreditation bodies which have reached mutual recognition 
agreements/ arrangement with HOKLAS certifying the required fire resisting 
rating of the door assemblies. 

 
  (2) Where specified, the vision panels shall be clear laminated glass for FD30 

and FD60 fire doors. 
 

  (3) Smoke control testing shall be to BS 476 Section 31.1 and smoke control 
doors shall achieve a leakage rate of not more than 3m3/m/hour over the 
length of the head and jambs only at 25Pa at ambient temperature. Smoke 
seals shall be located so as not to affect the ease of operation or fire resistance 
of the assembly. Unless otherwise specified, all fire rated doors shall also be 
designated as smoke control doors. 

 
  (4) Fire and/or smoke control assemblies shall satisfy the requirements of 

relevant statutory and regulatory bodies, BS8214 and the relevant Clauses 
hereof. 

 
Smoke and 
intumescent seals 

13.62 Folding or swing fire doors shall incorporate proprietary smoke seals and 
intumescent strips where necessary to attain the requirements of BS EN 1634-3, 
BS EN 14600, ISO 5925-1, UL 1784, AS 1530:Part 7; or BS 476 Pt. 20-23. 
 

 13.62A* Smoke seal shall be made of rigid, flexible and flame retardant PVC or silicon 
rubber and tested and approved for use on fire rated doors. 
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Acoustic doors 13.63 Acoustic doors shall be either solid core doors or composite core doors with air-
tight seals to all junctions with frames and recessed threshold. Seal types shall be 
submitted to the SO for approval unless specified in the Contract. Airborne sound 
insulation shall be tested to BS EN ISO 10140-1, 2 & 5 or ASTM E413 and 
ASTM E90.  Field ratings shall be tested to ASTM E336 and ASTM E413.  The 
Contractor shall guarantee both laboratory and field performance. The doors shall 
be accompanied with relevant test certificates or reports regarding the acoustic 
performance, issued by an accredited laboratory.  
 

 13.63A* Acoustic seals generally shall be of concealed, mortised types, except that surface 
mounted seals may be accepted within plant rooms and the like. Bottom seals shall 
be of suitable, automatic rising types. Seals shall be located so as not to affect ease 
of operation or the fire resistance of any fire rated assembly. 
 

Glued laminated 
timber  
 

13.69 Glued laminated timber shall be to BS EN 14080. 
 

Cross laminated 
timber  
 

13.70 Cross laminated Timber shall be to BS EN 16351. 
 

Engineered 
bamboo products 
 

13.71 Engineered Bamboo products shall be to BS ISO 23478. 
 

Fire resisting 
ceiling system (fire 
barrier)  

13.72* (1) Any exposed surfaces of the fire barrier shall be applied with 2 coats of 
proprietary synthetic paints. 
 

  (2) The fire rated ceilings shall be non-combustible, proprietary, suspension type 
ceiling systems allow for the protection to or from services contained within 
the ceiling void. It shall achieve the required FRP according to BS 476 Part 
20 to 24 integrity and insulation which shall be capable of withstanding fire 
from inside or outside. It shall also comply with the standard as required by 
the latest HK Regulations and Fire Codes. 
 

(3) The fire-resistant sheet for the ceiling shall be with fully insulated enclosure 
with specified FRP as accepted by FSD and BD. The fire-resistant sheet shall 
be heavy duty type which shall be made of tough and versatile material. It 
shall be asbestos free and formed under high pressure to a high-quality fibre 
silicate board. The fire-resistant sheet shall be proved integrity and stability 
in fire conditions, resistant to flame penetration, of low transference of heat 
by radiation, significant sound reduction properties, physically and 
mechanically durable, non-combustible, of high impact resistance and of 
high mechanical strength to low weight ratio, unaffected by attacks by pests, 
mould and humidity. The overall thickness of the system shall not exceed 
88mm for 2 hours FRP and 126mm for 4 hours FRP. 
 

(4) The fire-resistant sheet shall be of minimum 19mm thick with a tolerance of 
± 1mm and backed by minimum 75mm wide filler of the same material at 
junction where different sheet joins. Minimum thickness of 50mm mineral 
wool of density 200kg/m3 shall be installed at the back of the sheet to achieve 
the required insulation integrity period of the whole fire rated enclosure 
system. 
 

(5) The fire-rating required shall be at least 1 hour FRP and shall conform to the 
integrity and insulation requirement under B.S. 476 Part 22 and/or specified 
in Drawings. 
 

(6) The fire resisting enclosure shall be proved integrity, insulation and stability 
in fire conditions according to the fire-resistant period requirement resistant 
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  SECTION 14 
IRONMONGERY  
 

Standard 14.4 Unless more stringent standards are specified, all architectural ironmongery shall 
comply with the current editions of following British/European/National 
Standards:  
 
Standard Title  
BS EN 179*  Building hardware.  Emergency exit devices operated 

by a lever handle or push pad, for use on escape routes. 
Requirements and test methods. 

BS EN 485-1+A1 Aluminium and aluminium alloys - Sheet, strip and 
plate - Part 1: Technical conditions for inspection and 
delivery 

BS EN 485-2 Aluminium and aluminium alloys - Sheet, strip and 
plate - Part 2: Mechanical properties 

BS EN 485-3 Aluminium and Aluminium alloys - Sheet, strip and 
plate - Part 3: Tolerances on dimensions and form for 
hot rolled products. 

BS EN 485-4 Aluminium and aluminium alloys - Sheet, strip and 
plate - Part 4: Tolerances on shape and dimensions for 
cold-rolled products. 

BS EN 515 Aluminium and aluminium alloys - Wrought products - 
Temper designations. 

BS EN 573-1 Aluminium and aluminium alloys.  Chemical 
composition and form of wrought products.  Part 1: 
Numerical designation system. 

BS EN 573-2 Aluminium and aluminium alloys.  Chemical 
composition and form of wrought products.  Part 2: 
Chemical symbol based designation system. 

BS EN 573-3 Aluminium and aluminium alloys.  Chemical 
composition and form of wrought products.  Part 3:  
Chemical composition and form of products. 

BS EN 573-5 Aluminium and aluminium alloys. Chemical 
composition and form of wrought products. 
Codification of standardized wrought products 

BS EN 912   Timber fasteners.  Specifications for connectors for 
timbers. 

BS EN 1125*  Panic exit devices. 
BS EN 1154*  Door closing devices. 
BS EN 1155*  Electrically powered door holders. 
BS EN 1158*  Door co-ordinators. 
BS EN 1172 Copper and copper alloys. Sheet and strip for building 

purposes. 
BS EN 1303 Cylinders for locks. 
BS EN 1403 Corrosion protection of metals.  Electrodeposited 

coatings.  Method of specifying general requirements. 
BS EN 1461 Hot dip galvanized coatings on fabricated iron and steel 

articles, specifications and test methods. 
BS EN 1527 Sliding door gear. 
BS EN 1634-1 Fire resistance and smoke control tests for door and 

shutter assemblies, openable windows and elements of 
building hardware.  Fire resistance test for door and 
shutter assemblies and openable windows. 

BS EN 1634-2 Fire resistance and smoke control tests for door, shutter 
and openable window assemblies and elements of 
building hardware.  Fire resistance characterisation test 
for elements of building hardware. 

BS EN 1634-3 Fire resistance and smoke control tests for door and 
shutter assemblies, openable windows and elements of 
building hardware.  Smoke control test for door and 
shutter assemblies. 

BS EN 1652 Copper and copper alloys.  Plate, sheet, strip and circles 
for general purposes. 
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BS EN 1654 Copper and copper alloys.  Strip for springs and 
connectors. 

BS EN 1670 Corrosion resistance. 
BS EN 1906 Building hardware.  Lever handles and knob furniture. 

Requirements and test methods. 
BS EN 1935*  Single axis hinges. 
BS EN 2284 Specification for sulfuric acid anodizing of aluminium 

and wrought aluminium alloy. 
BS EN 10029 Hot-rolled narrow steel strip.  Tolerances on dimensions 

and shape. 
BS EN 10048 Hot rolled narrow steel strip.  Tolerances on dimensions 

and shape. 
BS EN 10051 Continuously hot-rolled strip and plate/sheet cut from 

wide strip of non-alloy and alloy steels.  Tolerances on 
dimensions and shape. 

BS EN 10095 Heat resisting steels and nickel alloys. 
BS EN 12051 Door and window bolts. 
BS EN 12163 Copper and copper alloys - Rod for general purposes. 
BS EN 12164 Copper and copper alloys - Rod for free machining 

purposes. 
BS EN 12166 Copper and copper alloys - Wire for general purposes. 
BS EN 12167 Copper & copper alloys - Profile and bars for general 

use. 
BS EN 12168 Copper and copper alloys - Hollow rod for free 

machining purposes. 
BS EN 12209 Building hardware.  Locks and latches. Mechanically 

operated locks, latches and locking plates.  
Requirements and test methods. 

BS EN 12320 Padlocks and padlock fittings. 
BS EN 12365 Gaskets and weather stripping. 
BS EN 12476 Phosphate conversion coatings of metals.  Method of 

specifying requirements. 
BS EN 13724 Letter plates. 
BS EN 15338 + AI Hardware for furniture strength and durability of 

extension elements and their components. 
BS EN 15570 Hardware for furniture strength and durability of hinges 

and their components. 
BS EN 15706 Hardware for furniture strength and durability of slide 

fittings for sliding doors and roll fronts. 
BS EN 15828 Hardware for furniture: strength and durability of 

hinges prorating on a horizontal axis. 
BS EN 16014 Hardware for furniture: strength and durability of 

locking mechanism. 
BS EN 61558-1+A1 Safety of power transformers, power supplies, reactors 

and similar products.  Part 1 - General requirements and 
tests. 

BS EN ISO 1456 Metallic and other inorganic coatings - Electrodeposited 
coatings of nickel, nickel plus chromium, copper plus 
nickel and of copper plus nickel plus chromium. 

BS EN ISO 1461 Hot dip galvanized coatings on fabricated iron and steel 
articles.  Specifications and test methods. 
 
 

BS EN ISO 2081 Metallic and other inorganic coatings. Electroplated 
coatings of zinc with supplementary treatments on iron 
or steel.  

BS EN ISO 2082 Metallic coatings.  Electroplated coatings of cadmium 
with supplementary treatments on iron or steel. 

BS EN ISO 2931 Anodizing of aluminium and its alloys.  Assessment of 
quality of sealed anodic oxidation coatings by 
measurement of admittance. 

BS ISO 3864-1 & 4 Graphical symbols.  Safety colours and safety signs.  
 

BS EN ISO 7010 Graphical symbols.  Safety colours and safety signs. 
Registered safety signs. 

BS EN ISO 9445-1 Continuously cold-rolled stainless steel - Tolerances on 
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dimensions and form - Part 1: Narrow strip and cut 
lengths. 

BS EN ISO 9445-2 Continuously cold-rolled stainless steel - Tolerances on 
dimensions and form - Part 2: Wide strip and 
plate/sheet. 

PD CEN/TR 
15349:2006 

Hardware for furniture strength and durability of hinges 
and their components.  Terms for extension elements 
and their components. 

PD CEN/TR 
15588:2007 

Hardware for furniture strength and durability of hinges 
and their components.  Terms for hinges and their 
components. 

PD CEN/TR 
15709:2008 

Hardware for furniture strength and durability of hinges 
and their components.  Terms for slide fittings for 
sliding doors and roll fronts. 

PD CEN/TR 
16015:2010 

Hardware for furniture: Terms for locking mechanism. 

BS 476 Fire tests on building materials and structure. 
BS 1449-1.1/1.8/ 
1.14 

Steel plate, sheet and strip. 
 

BS 3621  Thief resistant locks. 
BS 5499 -2,4,6 & 10 Safety signs, including fire safety signs. 

 
BS 5839 Pt. 3 Fire detectors and automatic release mechanisms. 
BS 6100-1 Building and civil engineering - Vocabulary - Part 1: 

General terms. 
BS 6100-6 Building and civil engineering - Vocabulary - Part 6: 

Construction parts. 
BS 6496 Powder organic coatings for application and stoving to 

aluminium alloy. 
BS 8220 Guide for security of buildings against crime. 

 
* Products manufactured to these standards should meet the requirements of CE 
marking and carry the mark where they are intended for use on fire/smoke and 
locked doors on escape routes. 

 
Other National Standards: 
 
AAMA  611-98 American Architectural Manufacturer Association 

Voluntary Specification for Anodized Architectural 
Aluminum 

ANSI/BHMA 
A156.18-2006 

American National Standard for Materials and 
Finishes 

AS 1476-1974 Australian Standard Specification for metric wood 
screws  

 

 
 
DOOR IRONMONGERY  
 
Keys 14.13 A minimum of two keys for each lock shall be provided, each fitted with a stainless 

steel split ring and a 25 mm diameter x 1.5 mm thick plastic disc engraved with the 
number of the lock or room number in figures a minimum of 5 mm high. 
 

 14.13A* All keys to be nickel silver finish. 
 

Materials 14.14 Materials as specified shall comply with the following standards: 
 
Aluminium: Refer to in Clause 17.7. 
 
Stainless Steel: Grade 316 (18/10/3 molybdenum bearing grade) referred to in 
Clause 17.9.  Lower grades will not be accepted for accessories such as lock strike 
plates, rebate components, etc. 
 
Brass:  Plate, sheets, strips and circles:  BS EN 1652 No. CW 612N R420 or H120.   
 
Profile, rod, hollow rod, wire and bars: BS EN 12163, BS EN 12164, 
BS EN 12166, BS EN 12167 and BS EN 12168 No. CW 614N R430 or H110. 
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Real Bronze: Solid cast bronze of suitable copper-tin alloy according to 
BS EN 1412, BS EN 12163, BS EN 12164, BS EN 12166, BS EN 12167 and 
BS EN 12168 or ANSI/BHMA  A156.18. 
 
The product shall not contain any heavy metals or their compounds as listed below: 
 
(a) Arsenic  
(b) Cadmium  
(c) Lead 
(d) Mercury 
 

Finishes 14.15 Finishes as specified shall comply with the following standards: 
 

  Stainless Steel shall be to BS EN 10095. 
 

  Electroplated coatings of nickel and chromium shall be to BS EN ISO 1456. 
 

  Anodic oxidation coating on aluminium shall be to AAMA  611-98. 
 

  Electroplated coatings of cadmium and zinc on iron or steel shall be to 
BS EN ISO 2081 and BS EN ISO 2082. 
 

  Phosphate treatment of iron and steel shall be to BS EN 12476. 
 

Hinges and pivots 14.20 Hinges and pivots shall be to BS EN 1935 of the appropriate class for the door size, 
weight and duty, with heavy-duty, maintenance free, concealed bearings. 
 

 14.21 Where door closers incorporating hold-open devices or a backcheck facility, hinges 
with a minimum Grade 12, 13 or 14 to BS EN 1935 shall be used. 
 

 14.22 Hinges shall be stainless steel, all finished to match other hardware on the door face, 
including plating to match brass, bronze or other finishes, where required.  
 

 14.22A*  All hinges shall be proprietary product of grade 316 satin stainless steel with non-
magnetic stainless steel pins, stainless steel washer, stainless steel machine screws 
and square corners and shall be full mortise type unless otherwise specified with 
flush barrels. Hinges used with doors fitted with door closers shall not generate 
excessive frictional torque. 

 14.23 Hinges with nylon bearings shall not be permitted in fire-resisting door assemblies. 

 14.24 Hinges shall be countersunk drilled, fixed with matching screws and of the 
following types: 
 
(a)     For timber doors and frames: Jig drilled, with staggered drilling 

pattern and 12 screw gauge (SG) x 
32 mm wood screws 

 
(b)     For pressed steel doors and frames: ANSI template drilled with M5 or 

M6 x 12.5 mm machine threaded 
screws 

 
(c)     For timber doors with steel frames: Different drilling patterns for leaf 

and frame as appropriate to timber 
and metal substrate 

 
 14.25 Outward opening external and/or security doors shall be provided with hinges with 

integral security studs. 
 

 14.26 Unless otherwise specified, two hinges shall be provided per leaf up to 1800 mm 
high and one extra hinge for each additional 450 mm height (or part thereof). 
 

 14.27 Conductor hinges or concealed fixing, flexible metal cable loops shall be provided 
to transfer wiring for electromagnetic fire hold closers, solenoid locks and the like 
between frame and door leaf. 
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(b) Piercing for bolting through of single sided lever or knob furniture, if 
required. 

  
(c) Facility for full reversal of handing, without opening the case. 
  
(d) If to receive lever handles, special, heavy springing against progressive lever 

droop (levers with sprung roses or back plates are unacceptable due to 
potential for damage and corrosion). 

  
(e) If to receive knob handles, soft springing, with two-way action and 100mm 

minimum backset. 
 

 

 14.57 Cylinders shall be easily removable when the door is open, without dismantling trim 
but non-removable when closed. 
 

 14.58 Heavy duty, modular, security locks shall be obtained from an approved reputable 
source with 60 mm minimum backset and 72 mm centres.  Latch bolts shall be 
11 mm (minimum) low friction type, and deadbolts shall have 20 mm (minimum) 
throw (except for privacy function lock) with griptight 8 mm followers for noise 
reduction, closing efficiency, security and improved durability. 
 

 14.59 Heavy duty, high security locks and electrical solenoid locks shall have equivalent 
of 19 mm (minimum) throw stainless steel, three part, low friction, guided latch 
bolts with anti-thrust devices and/or 25 mm (minimum) throw deadbolts with 
hardened steel rollers, as appropriate.  They shall be certified by an approved 
security body and shall have been tested in conjunction with an appropriate fire 
rated door and passed the integral fire test in accordance with BS 476-22 or 
BS EN 1634. 
 

 14.60 General duty locks shall have equivalent of 11 mm (minimum) plated brass latch 
bolts and 13 mm (minimum) plated brass deadbolts, with hardened steel rollers.  
WC cubicle locks shall be mortice type, with inside thumbturn and coin operated, 
outside emergency release.  Emergency releases shall incorporate red/white outside 
indicators. 
 

Security locks 14.61 Security locks shall be to BS 3621. 
 

 14.62 Security locks shall have minimum of five levers or, if pin or disc, mechanisms shall 
have a minimum of six pin or disc tumblers or more than one row of pins and rollers, 
such rows shall not be in the same plane. 
 

 14.63 Forends shall be of double thickness and each lock shall be capable of being fitted 
to fully rebated doors with 12.5 mm or 25 mm deep rebate by the addition of a 
rebating set. 
 

 14.64 Keys shall be registered in the name of the Government and duplicates only 
obtainable through the manufacturer.  Prior to ordering, agree with the SO the 
method of ordering, supplying and fixing to ensure the maintenance of security.  
Master keying shall not be permitted. 
 

 14.65 Exposed parts shall be satin finish stainless steel 18/10/3 quality.  Rebating set shall 
be nickel plated brass to match. 
 

Mechanical locking 
cylinders and keying 
 

14.66 Cylinders shall be to BS EN 1303 to match door furniture (including coloured 
finishes). 

 14.67 Standard cylinder lengths shall suit doors up to 55 mm thick, when used with the 
specified roses or back plates, with other lengths available as required. 
 

 14.68 Lock cylinders shall be capable of achieving required master keying systems, with 
adequate provision for future expansion, without compromise to security and 
without the need to cut keys to depths at which they become susceptible to breakage. 
 

 14.69 General lock cylinders shall be of five-pin, integrated keyway types, with double 
paracentric keyways, mushroom drivers, triple grooved, anti-pick pins, hardened 
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  SECTION 15 
STRUCTURAL STEEL WORK  
 

Mechanical 
properties and 
chemical 
composition 
 

15.2 Unless specified otherwise, all structural steel shall be Grade S275JR or S355JR, 
hot-rolled or hot-finished structural steel complying with BS EN 10025 or 
BS EN 10210 respectively, except that hot-finished hollow sections shall be Grade 
S275J0H, S275J2H, S355J0H or S355J2H complying with BS EN 10210-1.   
 

Dimensions and 
tolerances of  
hot-rolled or  
hot-finished sections 
and plates 

15.3 Dimensions and tolerances shall comply with the standards shown in Table 15.1: 
 

TABLE 15.1 
Section Dimensions Tolerances 
Universal Beams and Columns BS 4-1  BS EN 10034 
Joists BS 4-1  BS EN 10024 
Channels BS 4-1  BS EN 10279 
Angles BS EN 10056-1 BS EN 10056-2 
Split Tees BS 4-1  BS EN 10034 
Rolled Tees BS EN 10055 BS EN 10055 
Plates (reversing mill) - BS EN 10029 
Plates (cut from coil) - BS EN 10051 
Wide flats - UNI EU 91 
Hollow Sections  BS EN 10210-2 

 

 
Cold-formed open 
sections and profiled 
steel sheets 
 

15.4 Cold-formed open sections and profiled steel sheets shall comply with BS 5950-7 
or equivalent.  Proprietary products may be used with prior approval of the SO.  
 

Cold-formed hollow 
sections 

15.5 The mechanical properties, chemical composition, dimensions and tolerances of 
cold-formed structural hollow sections shall comply with BS EN 10219-1 and 
BS EN 10219-2.  
 

Ordinary bolts, nuts 
and washers 

15.6 Ordinary bolts, nuts and washers shall comply with the standards given in 
Table 15.2, unless specified otherwise: 
 

TABLE 15.2 

Grade Bolt Nut Washer 

4.6 BS 4190 BS 4190 (Grade 4) BS 4320(1) 

8.8 BS 4190 BS 4190 (Grade 8) (2) BS 4320(1) 

10.9 BS 4190 BS 4190 (Grade 10) (3) BS 4320(1) 
(1)  Black steel washers to section 2 of BS 4320, normal diameter series. 
(2) Nuts for galvanized or sherardized 8.8 bolts should be grade 10 to 

BS 4190. 
(3)  Nuts for galvanized or sherardized 10.9 bolts should be grade 12 to 

BS 4190. 
 

 
High strength 
friction grip bolts 
nuts and washers 
 

15.7 High strength friction grip bolts and associated nuts and washers shall be to 
BS EN 14399-1 to BS EN 14399-8 and BS EN 14399-10, unless specified 
otherwise. 
 

Drill anchor bolts  15.8 Unless specified otherwise, all drill anchor bolts for external environment shall be 
in Grade A4 stainless steel to BS EN ISO 3506-1 to BS EN ISO 3506-4, and 
electroplated anchors and hot-dip galvanized anchors shall not be allowed. 
 

Holding down bolts 15.9 Unless specified otherwise, holding down bolts and associated nuts and washers 
shall comply with Table 15.3: 
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assessed to the requirements of BS 476-20 and BS 476-21 as being capable of 
resisting the action of fire for the specified periods.  The tests and assessment shall 
be carried out by an Accredited Laboratory, or one of the assessing organizations 
listed in APP-118 issued by the Buildings Department.  The assessment report shall 
be within its validity period. 
 
Details of application of the materials such as surface preparation, application of 
primer and fixing details  shall be strictly in accordance with the approved tests and 
assessment report; no deviation can be made except for specific situations where 
some minor variations may be necessary.  Such minor variations must be tested or 
assessed against established standard fire testing that the construction elements and 
the structural members are capable of resisting the action of fire for the specified 
period.  The assessment should be carried out and the assessment report prepared 
and endorsed by a HOKLAS accredited laboratory or other accredited laboratory 
which has mutual recognition agreements / arrangements with the HOKLAS. 
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  (b) Actual stone thickness shall be nominal thickness plus/minus 2.0 mm. 
 

  (c) Stone shall be free of damage to front face, back face and edges. 
 

  (d) Stone type shall be as specified. 
 

 
 

 (e) Stone finish shall be as specified and within acceptable colour range. 

Anchors in stone 16.16 (a) Stone shall be supported by continuous kerf clips in sawn grooves at two 
opposite edges of each piece of stone as a minimum.  Kerf clips shall be set 
in a continuous bed of neutral cure silicone sealant, which has been shown 
by specified test requirements not to stain the stone.  Where the stone has 
exposed edges and kerf clips are therefore not suitable for use, other 
methods of anchorage will be permitted. 

 
 
 

 (b) Kerf clips shall be formed stainless steel or aluminium extrusions.  Mill 
finish aluminium extrusions are not permitted.  Extrusions should be 
anodized (5 �+ m minimum) or have a chromate conversion / alodine finish. 
 

  (c) Anchors in stone other than kerf clips for use in limited areas shall be 
considered if submitted.  Such anchors shall be stainless steel and may be 
supplemented by an epoxy adhesive which must not restrict the thermal 
movement or result in any stresses being imparted to the stone other than 
those due to wind load.  However, anchors which rely solely on adhesive 
shall not be acceptable, positive engagement of the restraint in the stone 
must be achieved.  Alternate anchors shall be subject to approval. 

 
  (d) The following types of anchors shall not be acceptable: 

 
  (i) Wires. 

 
  (ii)  Anchors whose only means of attachment to stone or building is a 

bed of grout, mortar or adhesive. 
 

  (iii)  Anchors secured in a hole with lead wool packing. 
 

  (iv) Anchors which transfer load from one piece of stone to another, 
rather than to the building structure. 

 
  (e) Anchors in stone shall allow for differential thermal movement of stone and 

the support system. 
 

  (f) Adjustment slots in brackets with serrated grooves and matching serrated 
locking washers will be permitted but tests are required to demonstrate the 
capacity of the anchorage method is acceptable. 

 
  (g) Open ended slots in any stone anchorage brackets are not permitted. 

 
Glazing materials 16.17 Refer to Clause 20.2. 

 
Anchors in concrete 
and masonry 

16.18 (a) Anchors, including cast-in-situ anchor channels or other embedded fixings 
in concrete and masonry that are not manufactured from stainless steel shall 
be hot dip galvanized rolled steel, or hot dip galvanized cold formed steel 
to BS EN ISO 1461.  Galvanize steel parts of anchors.  After field welding, 
remove weld slag and touch up affected area as specified in Clause 15.63. 

 
  (b) Strength of embedded anchors shall be developed by integral projections 

or by welded deformed bars or headed studs. 
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  (h) Coordinate with other sections to assure compatibility of intersecting 

sealants. 
 

 16.22A* (a) Sealant materials proposed if required for use shall be as BS 6262:1982. 
Sealant backing shall be of the closed-cell butyl, neoprene or polyethylene 
sponge rubber roe type, compatible with sealant as recommended by 
sealant manufacturer.  
 

(b) Sealants shall not be used as weather or waterproofing barrier, unless 
otherwise stated.  
 

(c) The colour of silicone sealant shall be black, unless otherwise stated.  The 
Contractor shall state the period during which the silicone sealant will not 
change in appearance or colour.  Any discoloration of silicone sealant 
during this time shall not be acceptable.  
 

(d) Excess silicone sealant shall be removed and all joints shall be neat and 
clean.  
 

(e) Silicone sealant joints shall be adequately protected during the curing 
process to avoid contamination by dust and other debris.  

 
Thermal insulation 
and fire-safing 
insulation 

16.23 The maximum Overall Thermal Transfer Values (OTTV) to be used in the design 
of the building envelope shall be as designated in the Particular Specification but 
is required to be more energy efficient than the requirements of APP-67.  The 
ArchSD requirement for the OTTV should be referred to the Department 
Operational Instruction.  
 

  (a) Insulate spandrel glass and other non-vision areas with thermal insulation 
having a 50 mm minimum thickness and a 0.127 mm thick reinforced 
aluminium foil vapour barrier.  Insulation is to be installed on the interior 
side of the backpan.  Maintain a suitable air space between glass and the 
back pan.  U value is to conform to the overall OTTV requirements of the 
building as specified in the Particular Specification.  Care must be taken to 
ensure that a double vapour barrier is not caused by the use of any foil 
sealing tape. 

  (b) Insulation shall be mechanically retained by aluminium or galvanized steel 
clips or straps, or integral pockets within the window frames.  Maximum 
spacing of clips and straps shall be 600 mm.  Welded or glued impaling 
pins at 300 mm centres shall also be acceptable.  Maintain a suitable air 
space between glass and the back pan.   

 
  (c) Support insulation where it contacts fire-safing, to prevent bow of 

insulation from pressure exerted by fire-safing. 
 

  (d) Completely fill void at floor and roof edges with fireproof material, 
thickness as required to provide a 2-hour fire rating.  The fire barrier must 
also prevent the passage of smoke.  If fire-safing material is used it must be 
foil backed and smoke seal used at all junctions on the upper face. 

 
  (e) Fire-safing is to be compressed 20% to 30%.  Support fire-safing insulation 

on galvanized steel support clips spaced at a maximum of 450 mm centres 
if the installed fire-safing width is in excess of 150 mm.  Alternatively a 
full width galvanized mild steel tray can also be used to support the fire-
safing. 

 
 16.23A* Thermal insulation shall be installed so as to prevent the formation of condensation 

within the spandrel cavity.  The contractor shall submit dew point calculation and 
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diagrams.  The mineral wool insulation material shall have a UL rated flame spread 
less than 15, density of 8 pounds per cubic foot, and a melt point in excess of 
2,000F.  Insulation shall be located on the interior side of the aluminium back pans 
and shall be positively retained by welded impaling pins, aluminium clips, 
aluminium straps, galvanized steel sheets or straps or integral pockets within the 
window. 
 

Operable windows 16.24 Operable windows shall be required to conform to the requirements of this 
Specification.  Except as otherwise specified herein, operating windows shall also 
conform (as a minimum) to App-37, App-116, BS 4873,  BS 6375-1+A1, BS 6375-
2 and BS 6375-3+A1: 
 

  (a) Weather-strips, glazing gaskets and glazing blocks shall be extruded 
silicone, EPDM or neoprene.  Provide gaskets on both sides of the vent 
glass unless it is structurally glazed. 

 
  (b) The required test specimen size is the maximum size operable window for 

this project. 
 
 

  (c) Locks and strikes shall be white bronze or type 304 or 316 stainless steel, 
although suitably finished aluminium extruded keepers and strikes will be 
acceptable if part of a proven multi-point lock set.  Provide a minimum of 
two locks and two strikes per vent. 

 
  (d) Fixed frames and vent frames shall be extruded aluminium with an 

acceptable factory applied finish.  Vent frames shall consist of a tubular 
profile. 

 
  (e) Weather-strips shall have a continuous spline engaged in a continuous 

groove in the aluminium sash and/or fixed frame.  Two continuous lines of 
weather-strip shall be required at vent perimeters, except for the designed 
apertures in the external gasket to allow pressure equalization of the 
interstitial cavity. 

 
  (f) If an integral pivot is not used, balance arms shall be provided and these 

shall be four-bar 300 series stainless steel type 304 or 316 with adjustable 
friction shoe.  Provide two balance arms per vent. 

 
  (g) Provide two limit stops per operable window.  Material shall be 300 series 

stainless steel type 304 or 316.  Stops shall restrict clear opening to 
100 mm.  Effective ventilating area shall be based on the maximum clear 
opening, not on the gross window area. 

 
  (h) Operable windows are to have removable handles or special keys to enable 

the windows to be opened. 
 

  (i) Hinges and fastening mechanisms shall withstand positive and negative 
pressures due to specified wind conditions when the windows are in the 
open or closed positions. 

 
Composite and 
honeycomb panels 

16.25 (a) Honeycomb Panels 
 

(i) Honeycomb panels shall have a construction method with a 
minimum in-use history of 15 years and shall have a nominal 
overall thickness of 25.0 mm   
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maximum deflection of 1/180 of the length of the member under 
consideration.  Calculations shall be required to be submitted for approval. 

 
  (b) Frames shall be square and flat with mitred, welded corners and with glazing 

bars machine tenoned and/or welded to frames. 
 

  (c) Water bars shall be welded to the frames for the complete width of the 
windows or doors. 

 
  (d) When weather bars are specified, weld same to the frames for the complete 

width of the windows or doors. 
 

  (e) Provide all slotted adjustable lugs and screws necessary for building in the 
windows and doors and ensure that lugs project 60 mm (minimum) beyond 
the metal frames. 

 
  (f) Provide loose mullions and transoms of total length to suit window or door 

openings together with additional 75 mm at each end for building in. 
 

  (g) Provide sufficient mastic and bolts for assembly of all composite units and 
assemble same at the Site, including bedding mullions and transoms in 
mastic with all interstices completely filled. 

 
  (h) Windows and doors shall be suitable for external glazing unless otherwise 

specified.  Provide rolled steel heavy channel section glazing beads size as 
specified for windows and doors, mitred at corners and fixed with 
galvanized mild steel flat headed countersunk screws at 225 mm centres 
(maximum) and tap frames to receive screws. 

 
  (i) All members shall be hot-dip galvanized or zinc sprayed as specified in 

Clause 17.21. 
 

  (j) When specified, provide an approved chloroprene rubber or polyvinyl 
chloride weatherstrip securely fixed into the dovetail groove in the section 
to provide a continuous contact between the opening casement and the fixed 
frame. 

 
  (k) Window and door fittings and furniture shall be approved and as follows: 

 
  (i) Steel hinges with brass pins and welded or riveted to frames. 

Projecting hinges to side-hung casements where windows shall be 
cleaned from the inside. 

 
  (ii)  All fittings including friction grip pivots, casement fasteners, spring 

catches, brackets, slide arms, shoes, slip bolts, cabin hooks and eyes 
and handles, all of manganese brass with bronze finish.  All to retain 
the opening parts rigidly in both the open and closed positions. 

 
  (iii)  Handle plates, round headed stay brackets welded to the fixed 

frames with interchangeable handles and stays. 
 

  (l) Windows and doors shall be hung to open as indicated and fitted with the 
following fittings and furniture: 

 
  (i) Side-hung casement and vertically centre-hung ventilator - a two-

point nose fastener or a two throw casement fastener with mild steel 
adjustable connecting rod and a 250 mm peg stay or bronze sliding 
stay, as specified. 

 
  (ii)  Projecting casement - bronze sliding shoes, pivots and friction side 

arms and one spring catch with ring for hand or pole operation and 
two square-shank barrel bolts. 
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  (d) Frames shall be mechanically jointed of mortice and tenon construction to 
provide rigid and secure connections.  Mechanically joint and mitre sash 
members to develop the full strength of members using solid block angle 
pieces and provide a neat weather-tight joint.  Provide adequate drainage in 
bottom members. 

 
  (e) Provide galvanized steel fixing lug spaces at 300 mm centres (maximum) 

for outer frames of each unit.  Where specified, fix lugs with rag-bolts or 
approved proprietary stud anchors fixing bolts. 

 
  (f) Provide water bars of galvanized steel or other approved material for the 

complete width of the windows or doors where the design of the window 
requires. 

 
  (g) Assemble all composite units at the Site, including provision of all 

necessary bolts, screws etc. and sealing all joints with an approved sealant. 
 

  (h) Unless otherwise specified, provide an approved chloroprene rubber, 
polyvinyl chloride or nylon pile weatherstrip securely fixed into the 
dovetailed groove in the window or door sections to provide a continuous 
contact between each opening part and its fixed frame. 

 
  (i) Windows and doors shall be suitable for internal glazing unless otherwise 

specified.  Provide an approved glazing system and aluminium beads.  
Securely clip beads to the frame or use beads which shall be an integral part 
of the frame. 

 
  (j) Use aluminium alloy, stainless steel or nylon for all exposed fixings 

including screws, nuts, bolts, washers and rivets and match up with finish 
where possible.  Use stainless steel or galvanized steel for all concealed 
fastening devices. 

 
  (k) Window and Door fittings and furniture shall be approved and as follows: 

 
  (i) Friction pivots and sliding stays - stainless steel.  To provide a 

maximum opening of 100° and a minimum clearance of 100 mm 
between frame and window for cleaning purposes. 

 
  (ii)  Casement fasteners, locking handles, spring catches, casement 

stays, brackets, slip bolts and the like: 
 

  (1) Diecast zinc alloy to BS EN 1774 suitably coloured to 
match the anodised window or door metal. 

 
(2) Moulded stainless steel with satin finish. 

 
  (iii)  Locks stainless steel or brass shoots etc. 

 
(iv) Pull handles anodized aluminium. 
 

  (v) Rollers, guides etc. stainless steel or brass rollers to suit weight of 
door or window.  To be adjustable after installation. 

 
  (l) Remote control gear shall be hand operated shaft and lever or conduit and 

cable remote control system with bronze or diecast zinc alloy bevel gear 
boxes, adjustable arms and keyed shafts. 

 
  (m) Windows and doors shall be hung to open as indicated and fitted with the 

following fittings and furniture: 
 

  (i) Side and top hung windows - Friction pivots and sliding stays and 
casement fastener (dual if necessary) or pull handle and locking 
handle (dual if necessary). 
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   Top hung windows in inaccessible locations shall be fitted with 

remote control gear. 
 

  (ii)  Sliding windows - Rollers, guides etc., pull handle and stops, sliding 
bolts or locking mechanism.  The window should be designed so 
that it cannot be lifted off its rollers without the removal of a safety 
device. 

 
  (iii)  Side hung doors - Floor springs and adjustable top pivots, single or 

double action to stand open or not as specified, mortice dead lock, 
top and bottom flush lever bolts and push plates and pull handles as 
required. 

 
  (iv)  Sliding doors - Heavy duty rollers, guides etc., pull handle and 

stops, hook bolt locking latch and four bolts. 
 

  (n) When flyscreens are specified, they shall be located on the inside. The 
frames shall be extruded aluminium with plastic covered mosquito gauze of 
7 x 7 mesh per 10 mm2.  Screens shall be fixed to window frames by turn 
buckles.  The windows shall be fitted with locking handles and an opening 
and closing mechanism comprising cam handles and roto operator. 

 
  (o) Prime with zinc chromate primer and paint two coats of bituminous paint 

on all steel framework, cores, anchors and brackets. 
 

  (p) Paint one coat of bituminous paint on concealed aluminium or stainless steel 
surfaces which may come into contact with wet mortar, cement, plaster or 
similar materials. 

 
  (q) Apply a strippable coating or masking tape to all exposed aluminium or 

stainless steel surfaces.  (NOTE: The anodised surface may be permanently 
damaged by contact with wet cement and plaster)  Wrap all window and 
door units and other associated materials in stout waterproof paper or 
polythene to protect against damp and scratching and do not make 
premature delivery to the Site. 

 
  (r) Return to site on completion of building work, carefully remove protective 

coating and leave clean. 
 

 17.33A*  (a) All windows shall be manufactured from fluorocarbon coated aluminium 
(both inside and outside) extruded sections. All extruded aluminium 
sections used in the Contract shall be from the same manufacturing plant. 
All aluminium extrusions, aluminium panels, aluminium trim, aluminium 
sunshades or covers to mullions etc. shall be finished with 4 coats of 
metallic fluorocarbon finish to AAMA 2605-02 or equivalent for all 
exposed surfaces on both inside and outside of the building envelope.  

 
  (b) Windows and doors shall be hung to open as indicated and fitted with the 

following fittings and furniture: 
 

  (i) Side and top hung windows - Friction pivots and sliding stays and 
casement fastener (dual if necessary) or pull handle and locking handle 
(dual if necessary). 

 
   Top hung windows in inaccessible locations shall be fitted with remote 

control gear. 
 

  (ii)  Sliding windows - Rollers, guides etc., pull handle and stops, sliding 
bolts or locking mechanism.  The window should be designed so that 
it cannot be lifted off its rollers without the removal of a safety device. 

 
  (iii)  Side hung doors - Floor springs and adjustable top pivots, single or 
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double action to stand open or not as specified, mortice dead lock, top 
and bottom flush lever bolts and push plates and pull handles as 
required. 

 
  (iv) Sliding doors - Heavy duty rollers, guides etc., pull handle and stops, 

hook bolt locking latch and four bolts. 
 

  (v) Openable aluminium windows shall be top hung, awning type or side 
hung, provided with multi-point locking system. Unless otherwise 
specified, openable windows shall conform to, as a minimum, ANSI/ 
AAMA 101-88, classification P-AW90. 

 
  (vi) Fixed frames and vent frames shall be extruded aluminium in the same 

type and finish as the systems under this Particular Specification. Vent 
extrusions shall include a tube for stability and shall not be interrupted 
by a thermal break. 

 
  (vii)  Provide vent frame with two (2) continuous lines of dense neoprene 

weather-stripping. Weather-strips shall have a continuous spline 
engaged in a continuous aluminium groove. Comers of weather-strips 
shall be molded or permanently factory jointed and sealed. 

 
  (viii)  Locks and strikes shall be non-magnetic stainless steel unless specified 

otherwise, Provide samples to the Supervising Officer for approval. 
Locks shall be concealed multi-point locking type with special keys 
for restricted use. Concealed locking device shall be constructed 
entirely of non-ferrous material. This locking device shall be 
concealed beneath the vent sash framing and only accessible by special 
handle (finished with PVF2) through a hole drilled in the vent sill 
member. When not in use, this access hole shall be plugged with a 
device capable of locking to prevent unauthorized usage. 

 
  (ix) Balance arms shall be non-magnetic stainless steel with adjustable 

friction shoe. At least two balance arms shall be provided per vent. 
 

  (x) Unless specified otherwise, openable windows shall have two limit 
devices per unit to restrict clear opening beyond 100mm. Material 
shall be non-magnetic stainless steel. Locks and strikes shall be 18-8, 
non-magnetic stainless steel unless noted otherwise. Provide one (1) 
pair of limiting stays and one (1) set of multi-point locking system with 
special keys for restricted use for each operable window. Devices shall 
be designed to allow for complete opening of ventilator if disengaged 
by use of special tool. 

 
  (xi) All operable windows shall be provided with engraved metal tags for 

fixing permanently to the sashes in warning against opening the sashes 
during typhoon signals and tropical monsoon signals. 

 
  (c)  The façade systems shall sustain the above loads and movements whilst 

achieving the following serviceability limits:  
 
 Deflection 
 

(i) Out of pane span/240 for steel framing members.  
 

(ii)  Out of plane span/180 for aluminium framing members or 
 20mm, whichever is less.  

 
(iii)  Span/90 or 25mm, whichever is less for DGU.  

 
(iv) Span/60 or 25mm, whichever is less for monolithic glass units.  

 
(v) Span/120 for metal panels.  
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 Note :  The "span" as noted above is the short dimension of the element 

in  question, with reference to the plane of fixing to structure. 
 

Fixing metal 
windows and doors 

17.36 When fixing metal windows and doors: 
 

  (a) Avoid distortion during handling and storage. 
 

  (b) Ensure tightness and clearance between sash and frame of all opening lights 
which shall be fixed until glazed. 

 
  (c) Avoid having construction access through window openings and/or placing 

scaffolding, boards etc. directly onto the window frames.  If window 
openings must be used, then window frames at that opening location shall 
not be fixed until completion of the related internal works and the through-
route is no longer required. 

 
  (d) Assemble composite units including the provision of all necessary bolts 

screws etc. and seal joints with an approved one pack gun type polysulphide 
sealant to BS EN ISO 11600+A1. 

 
  (e) Position, plumb, level and square. 

 
  (f) Form pockets in heads, jambs, cills etc. to receive fixing lugs, build in lugs 

and made good and screw to frames or plug and screw frames using packing 
pieces where necessary.  Do not distort frames when tightening fixings. 

 
  (g) Bed steel frames with water-proof mortar, leaving no gaps.  Mortar shall be 

an approved ready-mix mortar or consist of 1 part of cement to 3 parts of 
sand together with the minimum amount of water necessary to achieve a 
consistency suitable for completely filling the gap between the frame and 
the opening.  The mixture shall contain an approved proprietary water-
proofing and non-shrink admixture.  

 
  (h) Bed aluminium frames with water-proof mortar, leaving no gaps.  Mortar 

shall be an approved ready-mix mortar or consist of 1 part of cement to 3 
parts of sand together with the minimum amount of water necessary to 
achieve a consistency suitable for completely filling the gap between the 
frame and the opening.  The mixture shall contain an approved proprietary 
water-proofing and non-shrink admixture. 

 
  (i) Rake out the joints around external edge of steel window and door frames 

to the approval of the SO and point with an approved oil based mastic 
sealant to form a smooth, flat joint.  Remove excess sealant from adjoining 
surfaces and leave clean.  Mask adjoining surfaces which would be 
impossible to clean if smeared with sealant. 

 
  (j) Rake out the joints around external edge of aluminium window and door 

frames to the approval of the SO and point with an approved one-pack gun 
type polysulphide sealant to BS EN ISO 11600+A1, sealant to form 
smooth, flat joint.  Remove excess sealant from adjoining surfaces and leave 
clean.  Mask adjoining surfaces which would be impossible to clean if 
smeared with sealant. 

 
  (k) Avoid contact with concrete, mortar, plaster, or similar materials. 

 
External metal door 
 

17.36A* External metal doors shall meet following requirements: 
 
(a) All stainless-steel doors facing external areas, shall be constructed of min. 

1.2mm thick hairline/satin finished stainless steel (grade 316) over similar 
finished stainless-steel frame of adequate width and height to suit the 
functional and maintenance requirements.  
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The doors shall include ventilation louvers and fire dampers (as 
appropriate), locking device, self-closing device and other ironmongeries, 
stainless steel angle door frame (of grade 316), local buzzer and door 
contact connected/linked back to the security office/rooms/booths and 
control room for security monitoring. External ventilation louvers of 
weather-proof type shall be provided with wire mesh of s.w.g. 24 and 
aperture not larger than 6mm. 
 

(b) Doors shall be weather-tight and constructed to withstand severe weather 
conditions. Unless approved otherwise by the Supervising Officer, all 
doors exposed to weather shall be protected by R.C. canopies 
(finished/covered with external 3mm thick aluminium cladding with 
flashing in 4 coats fluorocarbon finish) projecting at least 500mm from the 
face of the external wall. 

 
(c) Doors shall be seamless or continuously welded with at least 3 nos. heavy-

duty stainless-steel security hinges per door leaf, with door and door frame 
reinforced as necessary. 

 
(d) Fixing of frames shall be secure by lock in anchor system or similar, to be 

approved by the Supervising Officer. 
 

(e) All ironmongery and locking devices including push plates and pull 
handles shall be of matching stainless steel or matching finish. The backset 
of cylinder lock sets shall be 95mm and completed with master key 
systems. 

 
(f) All doors and frames (including fire doors) shall be in accordance with the 

relevant standards, with appropriate certification. All fire rated metal doors 
shall be tested in accordance with the standards stipulated in the Code of 
Practice for Fire Safety in Buildings issued by the Buildings Department, 
or assessed against such standards based on relevant test reports. The 
Contractor shall ensure that the test and assessment reports are prepared in 
accordance with Clauses E l 6.1 and E l 6.2 of the Code of Practice for 
Fire Safety in Buildings. 

 
(g) The fire rated doors shall be successfully tested with or without a latching 

mechanism in BS 476-22 or BS EN 1634-1 fire test and BS EN 1634-3 
smoke test. A test certificate issued by a HOKLAS accredited laboratory 
or other laboratory accreditation bodies which have reached mutual 
recognition agreements/ arrangement with HOKLAS certifying the 
required fire resisting rating of the door assemblies shall be submitted to 
the Supervising Officer for acceptance. Supply ironmongery templates and 
responsible for: - 

 
(i) Ensuring correct operation and validity of fire ratings. 

 
(ii)  Ensuring that their sections, details and reinforcement are suitable 

for the proposed ironmongery. 
 
(h) All hardware shall be stainless steel unless otherwise specified and shall 

include, but not be limited to, the following:  
 

(i) Floor or overhead concealed offset closers with selective hold 
open. 
 

(ii)  Door checks.  
 

(iii)  Stainless steel offset pivots. 
 

(iv) Thumb turns.  
 

(v) Custom satin finished stainless steel push/pulls.  
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  (a) Frames and clips shall be of 1.2 and 0.9 mm (minimum) steel sheet 

respectively.  Clips shall be suitable for receiving 100, 150 or 230 mm wide 
and 6 mm thick glass blades, as required.  Aluminium frames and 
aluminium or plastic clips may be supplied subject to approval. 

 
  (b) Frames shall be designed for hand or pole operation, as required, with single 

control and to automatically lock when closed. 
 

  (c) Weatherstrips shall be shaped metal strips of an approved design and 
thickness. 

 
  (d) Steel frames, clips and weatherstrips shall be hot-dip galvanized or electro-

zinc plated on all surfaces prior to assembly. 
 

  (e) Where specified, provide 45 x 10 mm galvanized steel sub-frames for single 
side louvre frames, with necessary slotted adjustable lugs and screws for 
building in. 

 
  (f) Provide matching rustless screws, bolts and spacers etc. for coupling 

adjacent frames to form mullions, where required. 
 

   
ROLLER SHUTTERS AND DOORS 
 
Roller shutters and 
doors 

17.41 Roller shutters and doors shall be supplied and fixed in accordance with the 
following: 
 

  (a) Steel roller shutters shall consist of horizontal hot dipped galvanised slats, 
which interlock through their entire length to form a continuous hinge.  The 
shutters shall be designed to withstand a wind load calculated in accordance 
with the Code of Practice on Wind Effects in Hong Kong with a minimum 
pressure of 3 kPa on the entire surface area of the shutter or otherwise 
specified. 

 
  (b) Roller shutters shall be either: 

 
  (i) Self - closing. 

 
(ii)  Manually operated by an endless chain. 
 
(iii)  Electrically operated. 

 
  Self-closing shutters shall be operated manually through an internal self 

coiling mechanism by lifting handles or a pole and hook.  The mechanism 
shall be adjustable to control the effort required to raise or lower the door. 

 
  (c) Shutters operated by means of an endless chain shall be fitted with a spur or 

worm reduction gear such that the shutter shall not fall or rise without 
manual operation of the chain. 

 
  (d) Electrically operated shutters shall comply with the Code of Practice for 

Installation of Electrically Operated Sliding Gates, Sliding Glass Doors 
and Rolling Shutters issued by the Electrical and Mechanical Services 
Department.  The shutters shall be installed complete with electric motors, 
the associated overload protection, drive mechanism, limit switches, 
emergency stop, control buttons and other control devices required by the 
shutter manufacturer.  The electrical installation of the shutter shall comply 
with the General Specification for Building Services Installation in 
Government Buildings of the Hong Kong Special Administrative 
Region, issued by the Architectural Services Department, and Code of 
Practice for the Electricity (Wiring) Regulations, issued by the Electrical 
and Mechanical Services Department. 
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  (e) Shutters shall have a locking device, and in addition approved malleable 

iron shoot bolts shall be provided and fitted to the bottom bar at each end of 
all shutters to assist holding the shutter under high wind conditions. 

 
  (f) The horizontal steel barrel carrying the shutter curtain shall be of suitable 

diameter and strength to resist deflection, be rust proofed and have adequate 
counter balance springs to ensure the correct balance of the shutter in all 
positions. 

 
  (g) The shutter and its barrel shall be supported on brackets with adequate 

bearings.  The brackets shall be provided with suitable fixings for attaching 
to the soffit, face or side of opening. 

 
  (h) The vertical channel guides shall be of galvanised steel of adequate size and 

depth to hold the shutter curtain under high wind conditions and they shall 
be provided with adequate fixings for attaching to the soffit, face, jamb or 
side of openings or at base and apex in the case of movable mullions. 

 
  (i) Hoods and casings shall be of galvanized steel of adequate gauge, or folded 

3 mm thick aluminium panel fully supported and braced to prevent any 
sagging or distortion.  Access doors or plates shall be provided at the 
appropriate places to enable routine inspection and servicing to be carried 
out. 

 
  (j) Screws, bolts and fixing lugs shall be supplied as necessary for the 

assembling and fixing of the steel roller shutters. 
 

  (k) All ungalvanized steel and cast iron shall be painted with one coat of rust 
inhibiting primer before despatch to Site. 

 
  (l) Full details of motors, gearing, drive mechanism and control mechanism 

shall be provided and obtain approval.  The motors, the associated control 
and protective devices shall be suitable for operating on local electricity 
supply.  Totally enclosed three-phase induction motors are preferred.  The 
motors, driving gears, limit switches, and control mechanism shall be 
accessible for inspection and servicing.  An isolating switch shall be 
provided to isolate the electricity supply during inspection and servicing.  
Adequate electrical power supply shall be provided to the isolating switch. 

 
  (m) Auxiliary manually operated gear shall be provided.  The changeover should 

be easily effected without climbing up to the gearing drive mechanism to 
engage the gears for manual operation or disengage the manual operating 
gear for electrical operation. 

 
  (n) An interlock switch shall be provided to prevent the locked roller shutters 

from operating electrically and shall be fitted on a stationary part (such as 
the guide rails) but not on the moving part of the roller shutters. 

 
 17.41A*  Automatically controlled vertical sliding rolling shutter shall be provided with 

safety devices and emergency stop, constructed of stainless steel, completed with 
lockset, pull handles/hand holds. 
 

  Recess in structure shall be provided such that clear opening is not reduced in full 
open position. 
 

  If false ceiling is not provided at the shutters location or the shutter hood cannot be 
properly covered up by false ceiling, Hairline stainless steel cladding (or matching 
adjacent finishes) shall be provided for housing the shutter hood. 
 

Security Shutter and 
Doors 
 

17.41B* Security roller shutters shall be provided with structural calculations to substantiate 
the roller shutter being capable to withstand the designed wind pressure in full 
compliance with the Code of Practice on Wind Effects in Hong Kong shall be 
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checked and endorsed by the Structural Designer and submitted to the Supervising 
Officer for record. All roller shutters shall also be in full compliance with the Code 
of Practice for installation of Electrically Operated Sliding Gates, Sliding Glass 
Doors and Rolling Shutters published by Electrical and Mechanical Services 
Department. 
 
Unless otherwise specified, security roller shutter for internal use shall be 
proprietary electrically operated roller shutter with 3mm thick polycarbonate panels 
in anodized aluminium frames. 
 
Security roller shutter for external use shall be proprietary electrically operated solid 
grade 316 stainless steel roller shutter that shall be impact resistant and typhoon 
proof. 
 
All shutters shall be provided with safety devices and emergency stop, completed 
with lockset, pull handles/hand holds. 
 
Recess in structure shall be provided as necessary such that clear opening is not 
reduced in full open position. 
 
If false ceiling is not provided at the shutters location or the shutter hood cannot be 
properly covered up by false ceiling, Hairline stainless-steel cladding or matching 
adjacent finishes shall be provided for housing the shutter hood. 
 
All roller shutters, except for the transparent ones, are to be no. 8 mirror finished 
with concealed stainless steel guide rails and to be in full compliance with Electrical 
and Mechanical Services Department requirements. 
 

Fire resisting 
shutters 

17.42 The construction and installation of the fire resisting shutter shall comply with the 
requirements of the Code of Practice for Fire Safety in Buildings, the Buildings 
Department.  The activation devices shall be constructed according to the 
requirements of Fire Services Department.  The operation of the fire shutter and the 
activation devices shall be tested according to the requirements of the Codes of 
Practice for Minimum Fire Services Installations and Equipment and 
Inspection, Testing and Maintenance of Installations and Equipment, the Fire 
Services Department and the Testing and Commissioning Procedure for Fire 
Service Installation in Government Buildings of the Hong Kong Special 
Administrative Region, the Architectural Services Department. 
 
The fire rated period of the fire resisting shutters shall satisfy the criterion of 
integrity relating to the method of exposure on each side separately when tested in 
accordance with BS EN 1634-1 to 3 or BS 476-20 to 24. 
 
The fire shutter shall be accompanied with test certificates or reports issued by an 
Accredited Laboratory or Building Authority regarding the specified fire resisting 
period. 
 
The fire resisting shutters shall be provided with smoke detector(s) and manual 
control devise(s) on both side of the wall openings for automatic and manual 
operation respectively.  The detectors installed shall comply with the requirements 
of the General Specification for Building Services Installation in Government 
Buildings of the Hong Kong Special Administrative Region, the Architectural 
Services Department. 
 

Sealant for metal 
 

17.45 The following requirements shall be complied with: 
 
(a) VOC content limits on regulated adhesives stipulated in the Air Pollution 

Control (VOC) Regulation of Hong Kong. 
 
(b) Shall not contain the following substances regulated in the Montreal 

Protocol on Substances that Deplete the Ozone Layer (particularly CFCs, 
HCFCs, 1,1,1-trichloroethane and carbon tetrachloride). 
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(c) Shall contain no more than 0.01% by wet weight of formaldehyde. 
 
(d) Shall contain no more than 0.5% by wet weight of the sum total of aromatic 

compounds, which include benzene, toluene, xylenes, and ethylbenzene. 
 

 17.45A* Window sealant, glazing Sealant, structural sealant, and control joins sealant shall 
be conformed to BS 5889, BS 6213, and ASTM C1369 as appropriate. Colour of 
sealant to match with adjacent finishes. 
 

   
METAL GATES  
 
Metal gates 17.46 Metal gates shall be obtained from an approved manufacturer and constructed to 

BS 4092-1 and in accordance with the following: 
 
(a) When fixed in position, gates shall be designed to withstand a wind load 

calculated in accordance with the Code of Practice on Wind Effects in 
Hong Kong with a minimum pressure of 3 kPa and a permissible maximum 
deflection of 1/180 of the length of the member under consideration.  
Calculations shall be required to be submitted for approval. 

 
(b) Design for the elements of the gate framework, post support and the 

connection to fix the gate framework to the surrounding structure shall be 
provided to demonstrate the stability of the metal gate during operation. 

 
(c) For swing-type metal gates, all hinge fittings shall be welded all round to 

the gate framework and shall be able to withstand the dead weight of the 
metal gate and wind loads during operation.  A minimum of 3 hinges shall 
be provided for the connection between the metal gate and each supporting 
post.  One of the hinge fittings with the hinge pin pointing in a reverse 
direction shall be incorporated for providing restraint against vertical 
movement. 

 
(d) For sliding metal gates, provide guide and end stoppers to maintain lateral 

stability of the metal gate and to resist the imposed loads and impact force.  
Similar provisions shall be provided for multi-passing metal gates. 

 
(e) For folding metal gates with two or more hinged leaves, guided and/or 

supported at the top or at the bottom, clauses 17.46 (c) and (d) shall be 
complied with. 

 
(f) Electrically operated metal gates shall comply with the Code of Practice 

for Installation of Electrically Operated Sliding Gates, Sliding Glass 
Doors and Rolling Shutters issued by the Electrical and Mechanical 
Services Department.  The electrical installation of the shutter shall comply 
with the General Specification for Building Services Installation in 
Government Buildings of the Hong Kong Special Administrative 
Region, issued by the Architectural Services Department, and Code of 
Practice for the Electricity (Wiring) Regulations, issued by the Electrical 
and Mechanical Services Department. 

 
(g) All members shall be hot-dip galvanized or zinc sprayed as specified in 

Clause 17.21. 
 

(h) Paint surfaces: as specified in Section 21.  Metal gates shall be delivered to 
site unprimed. 

 
   
CAT LADDERS, GUARDS, RAILING AND BOLLARDS  
 
Cat Ladder, Guards, 
Railings, Bollards, 
Gate & Fence 

17.48* The following requirements shall be complied with: 
 
(a) Generally, to be constructed of stainless steel (grade 316) of hairline/satin 
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finish. Cat ladders, guards, railings and bollards shall be provided to facilitate 
easy and safe access for maintenance of the facility where required, for 
guarding against changes of levels along stairs, steps and ramps, for assisting 
barrier free accesses, for segregation of pedestrian and vehicular traffic and 
similar purposes where appropriate. 
 

(b) Cat ladders shall be constructed of 38mm nominal diameter grade 3 1 6 
stainless steel tubular strings, 20mm thick stainless steel flat rungs at 300mm 
centres and complete with 42mm nominal diameter stainless steel tubular 
brackets at 900mm centres and built into wall. Strings shall be continued 
above top of tanks and. If so required, bent or fishtailed at ends for building 
in and securely stabilized. 
 

(c) Guards for lift machine room platforms shall be removable for ease of 
maintenance. Minimum size of stainless-steel sections shall be 150mm 
diameter for bollards, 75mm diameter for guards and 100mm diameter for 
railings. These barriers installed to restrict or control the movement of persons 
shall be designed to resist the minimum horizontal imposed loads as stated in 
Code of Practice for Dead and Imposed Loads published by Buildings 
Department. 
 

(d) Bollards shall be stainless steel (grade 316) of hairline/satin finish. 
 

(e) Textured finishes such as wood or aluminium should be provided for 
handrails and bollards in areas which is accessible to public, staff and visitors. 
Sharp edges should be avoided. 
 

(f) Internal devices to be installed inside water tanks such as cat ladder shall be 
stainless steel grade 316. 

 
   
Atmospheric Corrosion steel Plate (Corten Steel) 
 
Atmospheric 
Corrosion steel Plate 
(Corten Steel) 

17.49* (a) Corten steel shall be external and internal compatible. 
 
 

(b) The general thickness of the atmospheric corrosion steel plate is 3-4mm, and 
grade of Baosteel B480. 
 
The dimensional quality standard of the atmospheric corrosion steel plate 
shall be in accordance as follows: 

 
Length < or =2m ±1.5mm 

> 3 m ± 2mm 
Width < or =1.2m ±1.5mm 
Diagonal deviation < or =3mm 
Flatness 1 mm in 2 m length 
Comer diameter > lmm , < 2mm  

 
(c) All steel surfaces prior to treatment of surface corrosion - will be fully 

abrasive shot blasted to remove all rust , dirt, mill scale and all other foreign 
materials. 
 

(d) Protective Coating on the back of the atmospheric corrosion steel plate 
 
 A protective coating with dry film thickness of 60 microns to the back of steel 

plates. 
 
 Protective coating (back side) shall be as follows: 
 

Test Requirements 
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 SECTION 18 
FINISHES 

 
RENDERING 
 
Cement 18.1 

 
 

Ordinary Portland Cement shall be to BS EN 197-1 (Type CEM I). 
 
 

 18.1A* White or coloured cement is to be accepted brand and of the colours required for 
the work. It is to be delivered to the site in sealed drums bearing the name of the 
manufacturer and the brand of cement 
 

Water 18.2 Water shall be as Clause 6.35. 
 

Sand 18.3 Sand for mixes not incorporating lime shall be clean hard durable crushed rock or 
clean sand free from salt to conform to the grading limits set out in Table 18.1. 
 

  TABLE 18.1 
Grading 

 
B.S. Sieve 

 
Percentage by weight passing B.S. Sieve 

 
 

5.00 mm 
2.36 mm 
1.18 mm 
0.60 mm 
0.30 mm 
0.15 mm 

 
100 

  90 - 100 
  70 - 100 
40 - 80 
  5 - 40 
  0 - 10 

 
 

   
  Sand for mixes incorporating lime shall be clean sand free from salt to conform to 

the grading limits set out in the Table 18.2 
 

  TABLE 18.2 
Grading 

 
B.S. Sieve 

 
Percentage by weight passing B.S. Sieve 

 
 

2.36 mm 
1.18 mm 
0.60 mm 
0.30 mm 
0.15 mm 

 
100 

 90 - 100 
 55 - 100 
 5 - 50 
 0 - 10 

 
 

   
 18.3A* 

 
Where screeds, backing tiles, rendering, plastering or other finishes are to be used 
externally, the use of sea sand washed or otherwise will be strictly prohibited. 
Crushed granite fines are to be used for the backing coat and pointing of all external 
ceramic, quarry, or glass mosaic, etc. tiles. 
 

Lime 18.4 
 

Lime shall be as Clause 9.15. 
 

 18.4A* To be well burnt or chalk lime which has been run to putty and sieved through a 3 
mm sieve into a maturing tank at least one month before use, or alternatively 
hydrated high calcium lime to comply with B.S. EN 495-1 (2010), which has been 
run to putty 24 hours before use. 
 

Lime putty  18.5  Lime putty shall be as Clause 9.16. 
 

Admixtures and 
additives 

18.6 
 

Admixtures and additives shall be as Clause 6.36. 
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Cement based 
premixed plaster 

18.59 Cement based plaster contains mineral filler material as aggregate and Portland 
cement as main binder, with additives for improved compressive strength and 
reduced shrinkage. 
 

Gypsum based 
premixed plaster 

18.60 Gypsum based plaster contains pre-mixed minerals, gypsum base rendering 
materials and additives which could be applied in one single thick application 
without cracking and separation from the substrate. 
 

Standards and ISO 
Certification  

18.61 The premixed plaster shall comply with BS 8481, BS EN 13279-1, BS EN 13279-
2, BS EN 13914-1, BS EN 13914-2 and PD/CEN/TR 15123.  The premixed plaster 
manufacturing company shall have acquired ISO certification in their 
manufacturing process of the premixed plaster product. 
 

   
SCREEDS 
 
Aggregate for light-
weight screeds 

18.71 Aggregate for lightweight screeds shall be as follows: 
 
(a) 5 mm exfoliated vermiculite to BS EN 13055. 
 
(b) Approved proprietary lightweight beads or granules. 

 
Air entraining agent 
for light -weight 
screeds 
 

18.72 Air entraining agent for lightweight screed shall be an approved admixture which 
will produce screeds with a dry density not more than 1,200 kg/m2. 
 

Self-levelling screeds 
 

18.72A The self-levelling screeds system shall be an approved proprietary system installed 
by an approved applicator.  The floor screeds generally shall be to BS EN 13813 
and as Clause 18.89. 
 
The system shall be smooth to receive flexible tile or sheet finishes, paint or other 
finishes as required by the SO. 
 

Vapour barrier  
 

18.73 Vapour barrier shall be 0.08 mm polythene sheet. 
 

   
IN-SITU FLOOR AND WALL FINISHES  
 
Stone aggregate 18.83 Stone aggregate shall be crushed grey granite or white stone to BS EN 12620+A1, 

graded from 10 to 3 mm and free from dust. 
 

Marble aggregate 18.84 Marble aggregate shall be angular crushed marble, free from dust, and of the colour 
required. 
 

Surface hardener 18.85 Surface hardener shall be an approved proprietary liquid hardener and dust proofer. 
 

Hardening 
admixture 
 

18.86 Hardening admixture shall be an approved proprietary make. 
 

Dividing strip  18.87 Dividing strip shall be aluminium, brass, Grade 316 stainless steel or plastic strip 
3 mm thick and to the full depth of the screed.  Plastic strip shall be of the colour 
required. 
 
Form key as one of the following: 
 
(a) Generally sides of section shall be grooved. 
 

  (b) Metal strip: one edge shall be cut and bent at 150 mm centres, to form lugs. 
 

  (c) Plastic strip: to have 5 to 10 mm holes at 150 mm centres with plastic pins 
inserted to form dowels. 

 
Non-slip strip 
 

18.88 Non-slip strip insert shall be 25 x 15 mm slightly curved on top and consisting of: 
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External glazed 
ceramic wall tiles 

18.108 External glazed ceramic wall tiles shall be to BS EN 14411 and in Group A IIa or 
B IIa with a water absorption not exceeding 6%. 
 

  Tiles shall be glazed, white or coloured as required and with cushion edge and with 
inclusive spacer lugs as required by the SO. 
Where antimony, cadmium or lead (or any of their compounds) are used in the 
glazes, their content shall not exceed the following specific limits: 
 
(a) Antimony: 0.25% in weight of the glazes  
(b) Cadmium: 0.1% in weight of the glazes  
(c) Lead: 0.5% in weight of the glazes 
 

Inner face of parapet 
walls 

18.108A* 
 

FOR UPPER ROOFS AND MAIN BUILDING ROOFS (AREAS ONLY 
ACCESSIBLE FOR MAINTENANCE STAFF ONLY)  
   
Inner face of parapet walls shall be finished with 18mm thick reconstituted granite 
tiles or other external homogeneous wall tiles, artificial granite external wall tiles, 
shall be fixed by proprietary tile setting mortar and grouting systems. Alternatively, 
3mm thick aluminium cladding panels of same quality as of external wall cladding 
shall be provided.  
 
ROOF TERRACE (AREAS ACCESSIBLE FOR PUBLIC AND/OR STAFF 
INCLUDING EXTERNAL LANDSCAPED AREAS AT GROUND LEVEL)  
  
Inner face of parapet walls shall be finished with either 3mm thick aluminium 
cladding panels of same quality as of external wall cladding and/or natural granite 
stone panels. 
 

Concrete roofing 
tiles 

18.108B* Install Fortified mortar in compliance with current revisions of ANSI A108.02 
(3.11), A108.1B and ANSI A108.5.  
 

Internal / External 
Wall Tiles 

18.108C* The external wall tiles shall have hydrophilic self-cleaning function. 
 
All tiles and fittings shall comply with the requirements of B.S. 1281 and shall be 
of accepted manufacture and guaranteed non-crazing. 
 

External facing tiles 18.109 External facing tiles shall be of the specified type from an approved manufacturer. 
 

Mosaic tiles 18.110 Unless otherwise specified mosaic tiles shall be from an approved manufacturer and 
as follows: 
 

  (a) Glass mosaic tiles shall be fully vitrified glass tile size 20 x 20 mm and 
4 mm thick, regular in shape, free from cracks or sharp edges and uniform 
in colour and texture. 

 
  (b) Glazed ceramic mosaic tiles shall be similar to glazed wall tiles but size 

18 x 18 mm or 25 x 25 mm and 5 mm thick and with square edges. 
 

  (c) Unglazed vitreous mosaic tiles shall be size 18 x 18 mm or 18 x 38 mm or 
38 x 38 mm and 4 or 5 mm thick with matching coved tiles and from the 
colour range specified. 

 
Stone slabs 18.111 Stone slabs for paving or wall facings or fittings shall be of the quality and colours 

specified on drawings or as selected by the SO and free from flaws and defects 
throughout.  Unless otherwise specified, slabs for wall facings shall not be less than 
20 mm thick and slabs for paving surfaces shall not be less than 32 mm thick. 
 

  Stones shall be jointed so as to be dressed to match stone by stone. 
 

  No stone shall be offered by quarries where variety is expected to develop or which 
deviates from the selected stone. 
 
Marble shall be true metamorphic limestone. 
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(d) Copper 
(e) Lead 
(f) Mercury 
 

Adhesive 18.136 Adhesive shall be that recommended by the tile or sheeting manufacturer.  The 
following environment requirements shall be complied with: 
 
(a) VOC content limits on regulated adhesives stipulated in the Air Pollution 

Control (VOC) Regulation of Hong Kong. 
 
(b) Shall not contain the following substances regulated in the Montreal 

Protocol on Substances that Deplete the Ozone Layer (particularly CFCs, 
HCFCs, 1,1,1-trichloroethane and carbon tetrachloride). 

(c) Shall contain no more than 0.01% by wet weight of formaldehyde. 
(d) Shall contain no more than 0.5% by wet weight of the sum total of aromatic 

compounds, which include benzene, toluene, xylenes, and ethylbenzene. 
 

Tile Adhesive 18.136A* 
 

Proprietary tile adhesive and cementitious improved grout as per Clause 1.10 of this 
Particular Specification shall be used for all wall tiling areas in accordance with BS 
5385.  
 

PVC Adhesive 18.136B* 
 

The conductive adhesive used shall be accepted by the PVC sheet flooring 
manufacturer to ensure full product compatibility. VOC content of the adhesive 
shall be less than 50g/l.  Vinyl sheeting shall be installed by accepted applicator in 
accordance with BS 8203. 
 

   
CARPET OR TEXTILE FLOOR COVERINGS  
 
Emission 
 

18.144A Emission of formaldehyde from the approved proprietary products shall not exceed 
0.13 mg/m3 air. 
 
Emissions of Total Volatile Organic Compounds (TVOCs) shall not exceed 
0.5 mg/m2/hr. 
 

Pile yarn 18.145 The composition of the pile yarn shall be fibres of one of the followings: 
 
(a) Wool or wool blended with up to 20% nylon. 
 
(b) Nylon with antistatic properties for general use. 
 

  (c) Polypropylene 
 
(d) Blend of fibres with antistatic properties for general use. 
 
(e) Blend of fibres formulated shall provide full antistatic properties to meet the 

requirements specified by International Business Machine (I.B.M.) or 
International Computer Company (I.C.L.) for computer floor coverings, or 
other equivalent approved by the SO. 

 
Anti -Static carpet 
flooring 

18.145A* All carpet tiles shall be of tufted textured loop pile construction, pile weight not 
less than 20oz/sq. yard, nominal size of 600x600mm with anti-microbial treatment 
and permanent stain/soil protection, and shall be antistatic with less than 3.5kV 
permanent conductive filament. All fibres and yarns for the carpet tiles shall be 
100% solution dye, with color fastness of not less than 4-5 in accordance with 
AATCC 16-E. 
 

Backing materials 
 

18.146 The warp and weft shall be PVC free, and the materials shall be cotton, jute, resin 
or polypropylene. 
 

Back coating 18.147 The back coating where required shall be evenly spread with no build-up at the 
selvedges of the carpet and which gives fray-resistant finish to cut edges. 
 

  (a) The quality and application of the back coating shall be such that: 
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(i) Its penetration shall assist tuft anchorage without wicking into the 
surface pile. 

 
  (ii)  The finish carpet may be seamed without gumming the needle and 

sewing thread, due to softening of the compound. 
 

(iii)  Folding the carpet shall not cause permanent creasing. 
 
 

  (b) The backing coating shall: 
 

(i) Not deteriorate substantially with age or low temperature. 
 

(ii)  Not become sticky with temperatures and humidities experienced 
when laid in Hong Kong, or in transit thereto. 

 
  (iii)  Be capable of spot cleaning using dry cleaning solvents without 

serious deterioration. 
 

(c) The backing compound may be loaded with 100 parts of filler to 100 parts 
of dry rubber. 

 
Dyeing 18.148 Carpets shall be dyed by a process that produces full and even penetration of the 

fibres with minimum degradation of the yarn and it shall be applied strictly in 
accordance with the dyestuffs manufacturer's instructions. 
 

Colour fastness 18.149 Colour fastness of carpet shall meet the requirements of Table 18.8. 
 

  TABLE 18.8 
 

Colour Fastness 
Related to 

 
Minimum 
Acceptable 

Grade 
 

 
Method of Test 

 
 

Light 
 
 
Wet and dry 
rubbing 
 
Shampooing 
 
 
 
Organic Solvents 

5 
 
 
4 
 
 
4 
 
 
 
4 

BS EN ISO 105-B01,  E01, B02, D02, 
G02, B03, B04, E05, C06, E06, X08, X13. 
 
Pile yarn assembled and tested in 
accordance with BS EN ISO 105-X12  
 
Test on finished carpet in accordance with 
the recommendations of the Society of 
Dyers and Colourists 
 
BS EN ISO 105-X05 

 

   
Physical properties 18.150 Physical properties of the finished carpet shall be in accordance with Table 18.9. 
   

TABLE 18.9 
Properties Requirements Method of Test 

Number of tufts per 100 cm2 

 
Minimum 1,000 
 

 
 

Thickness loss under dynamic loading 
 
 
 

Thickness loss after 1,000 impacts 
not more than 25% 
 
 

BS ISO 2094 
Using dynamic loading machine 
on original pile thickness 
 

Thickness; compression and recovery 
 
 

Percentage compression recovery 
not less than 60% 
 

BS 4098 
on original pile thickness 
 

Dimensional stability; extension due to 
mechanical action 
 

Mean non-recoverable not exceed 
Warp 1%, Weft 1% 
 

to be decided by the SO 
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  (d) Temperature 30°C and 30% RH in the floor void side of the panels, 19°C 
and 60% RH on the room side of the panels. 

 
  (e) Temperature variation from 0°C to 60°C with humidity level of 95%. 

 
  The material shall, under the above-mentioned conditions and after the above-

mentioned conditions comply with the Clauses 18.166 and 18.167.  The material 
content of the floor panels shall not be capable of absorbing moisture. 
 

Fire and safety 
requirements 

18.169 The system shall comply with the following fire and safety requirements: 
 

  (a) It shall be non-inflammable and shall not sustain any combustion. 
 

  (b) It shall meet the fire requirements of BS 9999 and Part E of the Code of 
Practice for Fire Safety in Buildings 2011. 

 
  (c) It shall achieve, within the cavity, Class 1 classifications when tested in 

accordance with BS 476-7 and an index of Performance (1) not exceeding 
12 and a sub index (i) not exceeding 6 when tested in accordance with 
BS 476-6+A1. The test certificates shall be issued by an accredited 
laboratory not more than 3 years ago.  

 
  (d) Panels that are constructed of combustible material shall be completely and 

securely clad on the underside in non-combustible material with a melting 
point of not less than 600ºC.  This cladding shall be securely fixed to ensure 
that flame or radiant heat does not come into contact with the combustible 
material. 

 
  (e) All supporting structure shall be incombustible and shall have a melting 

point of not less than 600ºC. 
 

  (f) It shall have a thermal property such that mean temperature of the upper 
panel surface shall not increase by more than 140ºC, when subject to the 
1 kg crib fire test. 

 
Electrical 
requirements 

18.170 The system shall have the electrostatic properties such that the resistance between 
the surface of the floor covering and the main building earth continuity conductor 
shall be between 5 x 100000 and 2 x 10 to the power of 10 ohms at RH 50%. 
 

  
 
 

All substantial metallic components of the floor system shall be capable of being 
electrically bonded. 
 

Fungi, mould and 
insects 

18.171 All materials shall be resistant to the growth of fungi and micro-organisms, and to 
the attack by insects. 
 

  The materials shall meet BS 1982-0, BS 1982-1, BS 1982-2 and BS 1982-3 method 
of test for fungal resistance and manufactured building materials made of or 
containing materials of organic origin. The materials shall be accompanied with test 
certificates or reports, issued by an accredited laboratory. 
 

Toxicity  18.172 The system shall not contain any toxic materials which by physical contact or by 
inhalation of gases from such materials, could prove harmful to the occupants of the 
building. 
 

Odour 18.173 The materials used in the system shall not give off any odours which could be 
unpleasant to the occupants of the building. 
 

Vermin 18.174 Materials used in the system shall not be vulnerable to attack by vermin.  The design 
of the system should resist infestation by vermin. 
 

Creation of 
contaminations 

18.175 The system and the floor panels shall not create dust or contaminations which are 
likely to be harmful to personnel or equipment. 
 

Durability  18.176 The system supporting components and the floor panels shall have a minimum life 
of 25 years. 
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Adhesion strength after water immersion 
 

1.6 N/mm2 

Adhesion strength after freeze-thaw cycles 
 

2.0N/mm2 

Open time (EN 1346 : 1999) 30 min with > 1N/mm2 
adhesive strength 
 

Slip resistance   (EN 1308 : 1999) < 0.5mm 
 

Deformability   (EN 12002 : 2002) S1 deformable 
 

 

   
 18.191C* 

 
The specification of the external wall tiles should be as follows: 
 

Specification Test Standard Result 

Length and width ISO 10545-2 Deviation less than 
0.5% 

Meets the 
standard 

Thickness ISO 10545-2 Deviation less than 5% Meets the 
standard 

Water Absorption ISO 10545-3 Less than 0.5% >0.5% 

Breaking Strength ISO 10545-4 Greater than 1300N >2000N 

Modulus of Rupture ISO 10545-4 Minimum 35MPA Meets the 
standard. 

Abrasive Resistance ISO 10545-6 Maximum 175mm3 Meets the 
standard. 

Chemical Resistance ISO 10545-13  Class A 
Stain Resistance ISO 10545-14  Class 5 

 

   
Tile grouting 18.192 The quality tests for tile grouting shall be as follows: 
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Fireclay and vitreous china are defined in Clauses A2.2 and A2.1 of Annex A, 
BS EN 14516+A1 respectively.  Vitreous china shall be to BS 3402. 
 

Stainless steel slab 
urinal  
 

19.14 
 
 
 

Stainless steel slab urinal shall be to BS 4880-1 grade 316 as specified in 
Clause 17.9, 1.5 to 1.6 mm thick, with satin finish to the size configuration shown 
on the drawing with sound deadening pads behind the slab, and comply with 
Building (Standards of Sanitary Fitments, Plumbing, Drainage Works and 
Latrines) Regulations 16.  Custom made size slab urinal may be straight, L-
shaped or U-shaped as shown on the drawings with joints and length of the slab as 
approved by the SO. 
 

Traps 19.16 Traps shall have 80 mm seal, unless otherwise specified. 
 
Cast iron traps shall be to BS EN 274.  
 
Plastic waste traps shall be to BS EN 274-1, 274-2 and BS EN 274-3 or to be of an 
approved proprietary brand. 
 

 19.16A* (a) Self-resealing bottle traps 
 

Resealing bottle traps shall ensure retention of adequate water seal even 
under extreme symphonic conditions by simple non-mechanical action and 
eliminates the need for secondary ventilation. The resealing bottle trap shall 
be able to ventilate by drawing air through the inlet of the trap and through 
water seal. 

 
  (b) Anti-syphonic trap 

 
The anti-syphonic trap shall be able to ventilate by drawing air through a 
non-return valve. The anti-syphonic trap can draw air through the valve 
neutralizes symphonic pressure before it reaches the seal of the trap and 
therefore provides the equivalent of a ventilated system without the 
installation of costly and unsightly ventilation pipes.  

 
The trap can be rigorously tested and will not unseal, even under the most 
abnormal conditions. The trap should continue to be effective irrespective 
of the distance between the appliance and the soil pipe. Whenever 
symphonic conditions develop, the negative pressure causes the valve to 
rise thereby allowing air to be drawn into the discharge pipe thus 
neutralizing the pressure. Simultaneously, with the cessation of the 
symphonic action, the valve closes to make the anti-syphonic trap air and 
watertight. The trap shall allow the air to be drawn through the valve and 
not through the water seal and eliminate gurgling. During discharge, air is 
drawn into the system through the valve, thereby neutralizing symphonic 
action and ensuring a quieter flow. 

 
Silicone sealant 19.17 Silicone sealants shall be to BS EN ISO 11600+A1. 

 
Type F Class 25 in white colour or to match sanitary fixtures and to BS EN 
ISO 846. 
 
All sealants shall comply with VOC content limit stipulated in the Air Pollutions 
Control (VOC) Regulation of Hong Kong and shall not contain the following 
substances regulated in the Montreal Protocol on Substances that Deplete the Ozone 
Layer (particularly CFCs, HCFCs, 1,1,1-trichloroethane and carbon tetrachloride).  
The products shall contain no more than 0.01% by wet weight of formaldehyde and 
no more than 0.5% by wet weight of the sum total of aromatic compounds, which 
include benzene, toluene, xylenes, and ethylbenzene. 
 

Fixing W.C. pans 19.23 Fix W.C. pans as follows: 
 
(a) Pedestal type 
 

(i) Bed W.C. pans on concrete floors in other non-hardening 
compound.  If cement mortar is used for bedding, it shall be not 
richer than 1:6, and a thin layer shall be applied only to that part of 
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the pedestal which is in contact with the floor.  Fix with No. 14 SG 
round-headed brass screws 70 mm long with domed plastic inserts 
in colour to match to fixture. 

 
(ii)  Joint W.C. pans to soil or drain pipes with approved PVC W.C. pan 

connectors to BS 5627 or other approved type. 
 
(b) Squatting type 
 

(i) Bed W.C. pans in concrete floors in cement and sand mortar 1:3 and 
joint to soil or drain pipes in similar mortar. 

 
(c) Wall hung type 
 

(i) Fix wall hung type WC pans to load bearing walls or support frame 
by non-ferrous fixing bolts.  Water tight seal between the walls and 
the edge of the W.C. pans shall be made by appropriate sealant. 

 
Divider for urinal  19.26* 

 
Divider for urinal shall be in white vitreous china to BS 3402 Specification for 
quality of vitreous china sanitary appliance or other similar materials (e.g. painted 
or patterned safety glass), fixing with screws and hanger. 
 

Disposal units and 
sinks 
 

19.27* 
 

(a) Disposal units and sinks shall be manufactured in grade 316 stainless steel 
with satin finish to BS EN 10088-2 with minimum thickness of 1.5mm or 
1.2mm thick where press formed. Underside shall be sound-deadened with 
smooth, impermeable, easily cleaned material and underlined with stainless 
steel. 

 
  (b) Disposal units and sluice sink  

 
Hospital pattern disposal units shall have stainless steel plain top 
incorporating a sink and a hopper (with left or right handed versions) of 
overall dimension 1600x600mm and shall be provided for the disposal of 
solid and liquid waste in connection with clinical procedures.  
 
Disposal unit shall have no tap holes, no overflow and upstand, edges 
rimmed and turned down. It shall be wall/panel mounted with stainless steel 
brackets, fixings with earthing terminal and all associated fittings supplied 
by the same manufacturer. The stainless steel slop hopper shall have back 
inlet for plastic flush pipe connection with lever operated concealed type 
cistern suitable for high/low level installation and compatible with the 
hopper, chrome plated unslotted waste fittings with plastic P-trap outlet. 

 
Wall mounted lever action bib taps in hospital pattern with separate manual 
control of cold and hot water shall be provided for the sink unit. 

 
Plaster sink 19.28* 

 
(a) Stainless steel plaster sink unit with integral plain top work surface (with 

left or right handed versions) shall have no tap holes, no overflow and 
upstand, edges rimmed and turned down and of overall dimension 
1200x600mm. The rectangular sink bowl shall incorporate with a round 
sump to accommodate a partially perforated stainless steel basket strainer 
and covered by a close-fitting stainless steel cover with recessed handle to 
prevent plaster from blocking the drain. It shall be wall/panel mounted with 
stainless steel brackets, fixings with earthing terminal and all associated 
fittings supplied by the same manufacturer. 
 
 

(b) Wall mounted lever action bib taps in hospital pattern with separate manual 
control of cold and hot water shall be provided for the sink unit. 

 
Inset sinks  19.29* 

 
Inset sinks in clinical areas 
 
(a) Shall be manufactured in grade 304 stainless steel with satin finish, inset 

sink with single bowl of overall dimension 1200x600mm or double bowl of 
overall dimension 1800x600mm integral, with sink top with or without 
drainer (with left or right handed versions), with no tap hole and no 
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overflow. The sink bowls shall be of adequate depth to suit the operational 
need and incorporated with unslotted waste fittings with plastic bottle trap. 
 

(b) Wall mounted lever action bib taps in hospital pattern with separate manual 
control of cold and hot w'ater shall be provided for each sink unit. 

 
Surgical scrub 
stations 

19.30* 
 

Type I scrub stations shall be proprietary products consisting of washing 
compartments completed with built-in sensor operated thermostatic mixer taps and 
knee-operated soap dispensers. Scrub station shall be with either one, two or three 
units, as specified in the Function Brief or Room Data Sheets. Washing 
compartment shall be continuous even if a multiple-station unit is specified. Divider 
screens made of sheet acrylic shall be provided to divide into 2 or 3 station units for 
reducing splash and aerosol contamination between adjacent units. The bottom of 
the compartment shall be formed to reduce splashing and to flush soil away from 
the user. The underside of the compartment shall be sound-deadened. Each unit 
shall be completed with all components necessary to obtain a complete working 
station, ready for installation and connection to building services. Water 
temperature shall be automatically maintained by thermostatically controlled 
mixing valve. 
 

  Type II scrub stations shall be proprietary hospital pattern scrub-up trough 
completed with wall mounted thermostatic sensor tap and proprietary automatic 
soap dispenser for each washing compartment. 
 

  (a) Hospital pattern scrub-up trough shall be manufactured in grade 304 
stainless steel of min. 1.5mm thick with satin finish to BS EN 10088-2, 
available in three sizes for single, double or triple compartment (with 
divider screens made of sheet acrylic in-between), shaped to avoid 
splashing, with all internal comers radiused and shrouded bottom outlet with 
strainer waste, plastic resealing bottle trap and stainless steel trap cover at 
one end (with left or right handed versions) to suit the room layout. It shall 
be wall/panel mounted with stainless steel brackets for use with concealed 
services, fixings with earthing terminal and all associated fittings supplied 
by the same manufacturer. All exposed surfaces of scrub-up trough shall be 
smooth, no sharp edges, easy to clean and maintain, and durable. 
 

(b) Panel mounted sensor tap for surgical scrub-up station shall be concealed 
type with TMV3  approved thermostatic digital mixing valve offering 
programmable maximum, minimum and default temperatures, duty flush 
and thermal disinfection with temperature logging and data logging 
capabilities; and completed with programmable software, power supply, 
isolators, non-return valves and filters from the same manufacturer. Panel 
mounted control panel shall have infrared non-touch controls for 
temperature adjustment and programming. Panel mounted spout shall be 
approximately 225mm long for easy scrubbing of hands and arms and shall 
have integrated sensor for activated on/off control or timed flow control. 

 
Emergency shower 
and eye/face washer 

19.31* 
 

Emergency shower shall be proprietary product of deluge shower with impeller 
action shower head of approximately 200mm diameter and horizontal overhead 
supply with concealed piping, completed with stay-open full flow ball valve and 
flow control regulator. The deluge shower shall be able to deliver 20 gallons of 
water per minute (i.e. 20GPM) for 15 minutes and complied with ANSI Z358.1, 
The emergency shower shall be activated by a highly visible yellow colored powder 
coated aluminium triangular pull rod. Universal emergency sign shall be provided. 
 

  Eye washer shall be proprietary product of wall mounted stainless steel bowl 
integrated with dual aerated spray heads of ABS plastic with flip-top dust covers, 
integrated with automatic flow control, self-closing valve and integral supply and 
waste pipes. The eye washer shall be activated by a stainless steel push handle to 
deliver 3.6 gallons of water per minute (i.e. 3.6GPM) for 15 minutes and complied 
with ANSI Z358.1. Universal emergency sign shall be provided. 
 

Side slot channel 19.32* (a) Prefabricated and proprietary polymer concrete channel shall be 1% invert 
fall from 100mm to 260mm, with integrated stainless steel 316 edge-rail.  

 
(b) The channel manufacturer shall provide calculation to demonstrate and 
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acoustic requirements in Clause 3.1.2 & 3.1.3 of Part III of CR. The thickness of 
single glazing for all habitable and domestic rooms shall have a minimum thickness 
of 6mm. All glass units shall be fabricated with autoclaved edges on all four sides.  
All glass substrates shall be thoroughly cleaned and dried prior to the fabrication 
of units.  Fixing of glazed panels to the aluminium extrusions shall not be support 
entirely by structural sealant. The Contractor shall be responsible to submit 
calculations to substantiate his design to the satisfaction of the Director of 
Environmental Protection. 
 

  All IGU shall be proprietary made factory-sealed. 
 

  Glass shall be of anti-reflective glass with low solar heat gain, to avoid reflected 
glare to the surrounding buildings and environment. 
 

  Obscured glass is required for bathrooms and changing rooms. 
 

  Glazing requirements and testing specified in Section 2.0 to be complied with. 
 

  Glass used for the parapet wall, glass enclosure, partition, window and any other 
interior furniture shall take into account the imposed load requirement not inferior 
than the requirement as specified in the PNAP-APP-110. 
 

  The glass shall be clean cut, without significant edge faults (including feathered 
edges, shells or other imperfections) and free from bubbles, inclusions, cracks 
ripping dimples or other defects. Distortion shall be kept to an absolute minimum 
and no local defects producing irregular reflections shall be allowed. 
 
Edge working of the heat-treated glass shall be flat ground with ground arris and 
have a frosted appearance. Corners shall be dubbed. Small shells and/or chips shall 
be ground out prior to toughening. Maximum chip/shell diameter shall not exceed 
2mm, and there shall not be more than four randomly placed chip/shells in any 
single pane of glass. 
 
Provide heat-treated glass as required by the glass product selected, design wind 
pressure, anticipated thermal stress, or use in a spandrel area. If heat treatments 
cannot meet wind loads, thicker glass shall be provided to meet the requirements 
of design pressures. The glass manufacturer must provide calculations that support 
their recommendations for their products. 
 

Tempered & 
laminated glass 

20.2A Tempered and laminated glass shall conform to the relevant safety class 
requirements of BS 6262-4 and shall be determined by testing to BS EN 12600 
although tests in accordance with ANSI Z97.1 are acceptable. 
 

Edge quality 20.2B Edge quality finish for all glass, irrespective of heat treatment, is important. Heat 
treated glass may be rejected, and annealed glass will be rejected, if it does not 
conform to the following criteria: 
 

  (a) Shark teeth shall not penetrate more than half of glass thickness.  
 

  (b) Serration hackle may occur only within 150 mm of corners. 
 

  (c) Flare shall not exceed 1.0 mm as measured perpendicular to glass surface 
across the edge.  Flare shall not occur at setting blocks. 

 
  (d) Bevel shall not exceed 1.6 mm. 

 
  (e) Flake chips may occur only within 200 mm of corners; depth shall not 

exceed 0.8 mm and length or diameter shall not exceed 6.0 mm. 
 

  (f) Rough chips shall not be permitted.  Rough chips shall be those which 
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exceed any of the dimensional limits for flake chips. 
 

  (g) Shells on the face of the glass are not permitted on annealed glass and are 
only acceptable for heat treated glass if they were present prior to heat 
treatment and are covered by a glazing bead or glass stop.  They are not 
permitted for glass that will be structurally glazed with silicone.  
 

 20.2B(1)* All edges and cuts shall be accurate, clean, sharp, square, smooth and free of burrs. 
 

Insulating glass 20.2C (a) Insulating glass shall have double edge seals.  Primary seal shall be 
extruded polyisobutylene continuously bonded to glass surfaces and 
desiccant filled metal spacer, including corners.  Minimum width of 
primary seal shall be 3.0 mm.  Secondary seal shall be a 2 part neutral cure 
structural sealant.  Secondary seal shall completely cover spacer with no 
gaps or voids, and shall be continuously bonded to both plates of glass.  Tin 
side of the glass panes shall be located on the outermost surfaces of 
insulating glass units for future surface stress measurement.  Submit the 
following quality documents produced by the glass manufacturer: 

 
  (i) Details of insulating glass units, including construction details, 

primary and secondary seals, gas filling, corner treatment, nature of 
spacers, evacuation and assembly process provided by the glass 
manufacturer. 

 
(ii)  Test report/certificate indicating compliance with ASTM E2190 

with respect to specification and seal durability for insulating glass 
units. 

 
  (b) Where non-pyrolytic Low-E coatings are used, edge deletion of the coating 

is required unless specifically stated as not being required by the glass 
manufacturer. 
 

 20.2C(1)* Vision panels shall be Insulated Glass Units (IGU) comprising of minimum 10mm 
clear heat-strengthened glass with low-E coating inside, air gap of appropriate 
thickness and laminated glass made of minimum 8mm clear heat-strengthened 
glass + 1.52mm thick PVB interlayer + 8mm clear heat-strengthened glass.  
 
All glass units shall be fabricated with autoclaved edges on all four sides. All glass 
substrates shall be thoroughly cleaned and dried prior to the fabrication of units. 
Fixing of glazed panels to the aluminium extrusions shall not be support entirely 
by structural sealant.  
 
Application of low-e coating to any side(s) of the laminated glass panel shall not 
be permitted. The spandrel panels shall be made of either minimum 10mm thick 
heat-strengthened glass or proprietary aluminium cladding panels in fluorocarbon 
finish or a combination of the above to achieve an integrated and distinctive 
building façade with an professional image appropriate to the police training 
facilities. 
 

Flatness 20.2D In addition to conforming to BS 952-1, BS 952-2 and ASTM C1048, monolithic 
heat strengthened and tempered glass shall conform to the following flatness 
tolerances: 
 

  (a) Bow and warp have the same meaning.  They are both defined as deviation 
of a glass surface from a true plane, with the glass free-standing or installed 
in a frame and positioned in a vertical plane. 

 
  (b) Localized bow refers to any straight line segment with a length of 300 mm 

on a glass surface. 
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  (c) Overall bow refers to any straight line segment on a glass surface which 
extends between opposite edges across the smaller glass dimension and is 
perpendicular to at least one edge.  The length of the line segment is the 
gauge length. 

 
  (d) Localized bow shall not exceed 1.6 mm. 

 
  (e) Overall bow shall not exceed: 1.0 mm per 300 mm for gauge length in the 

range zero to 1 m; 0.75 mm per 300 mm for gauge length in the range 1 m 
to 2.40 m; one half of the values listed in ASTM C1048, Table 2 for gauge 
lengths exceeding 2.40 m. 

 
  (f) Where heat treating results in essentially parallel ripples or waves, the 

maximum peak-to-valley deviation shall not exceed 0.127 mm.  
Requirements for localized bow and overall bow shall also be satisfied.  
Direction of ripples shall be consistent throughout the building and 
approved by the SO. 

 
  (g) The specified bow and ripple tolerances are intended as manufacturing 

quality control limits. 
 

Inclusions in 
tempered glass 

20.2E Tempered glass shall be subject to quality control measures (i.e. heat soaking) to 
minimize inclusions that could result in spontaneous breakage.  Such inclusions are 
defined as a material defect by this specification.  Installed tempered glass which 
experiences spontaneous breakage shall be replaced (material and labour) under the 
warranty provisions. 
 

Plastic films 20.2F Plastic films used to opacify glass shall conform to the following requirements: 
 

  (a) Minimum nominal thickness of polyester shall be 0.08 mm.  Film shall be 
pigmented and have a black colour unless otherwise stated.  

 
  (b) The bonding surface shall be completely coated with a solvent based 

adhesive. 
 
(c) Monolithic opacified glass shall have a safety backing for fallout resistance. 

 
Vision glass 20.2G Vision glass shall be as specified in the Particular Specification. 

 
Spandrel glass 20.2H Spandrel glass shall be as specified in the Particular Specification. 

 
Criteria for glass 20.2I Performance requirements for glass shall be as follows: 

 
  (a) Structural design of glass shall be in accordance with the Code of Practice 

for Structural Use of Glass including its latest amendments and revisions 
issued by the Buildings Department. 

 
  (b) Provide heat strengthened glass where annealed glass would be vulnerable 

to thermal breakage. 
 

Glass replacement 20.2J Glazing details shall permit glass replacement after initial construction, shall permit 
reuse of original gaskets, shall permit replacement glass of the same nominal size 
as original glass, and shall not require cutting of framing members or removal of 
interior finishes.  Vision glass in conventional frames shall be replaceable from the 
interior.  Spandrel glass shall be replaceable from the exterior.  Silicone supported 
vision glass shall be replaceable from the exterior and/or interior. 
 

Glazing materials 20.2K The minimum service life of all gaskets, weather stripping and other glazing 
accessories shall be 15 years.  Gaskets and weather-strips, except at structural 
sealant glazing shall, as a minimum, conform to BS 6262 except: 
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  (a) Sponge gaskets shall be extruded black neoprene with a hardness of 40 +5/-

4 durometer Shore A and conforming to ASTM C509.  Design sponge 
gaskets to provide 20% to 35% compression. Sponge gaskets are only to be 
used as gap fillers and must not be used where the performance relies on 
compression resistance. 

 
  (b) Dense gaskets shall normally be black extrusions with a Shore A hardness 

of 70 +5/-4 for hollow profiles and 60 +5/-4 for solid profiles, and 
conforming to ASTM C864 or BS 4255-1.  Outdoor and indoor gaskets 
shall be silicone, EPDM, neoprene or a Thermoplastic Elastomer (TPE).  
However TPE gaskets are not permitted to be used where their performance 
is dependent upon compression resistance.  Where the colour of the gasket 
is other than black, only heat cured silicone rubber is to be used. 

 
  (c) Where compatible with the installation procedures, all corners are to be 

vulcanized by transfer/injection moulding. 
 

  (d) Interior and exterior gasket profiles shall be designed to produce a glass 
edge pressure of not less than 0.70 N/mm, nor more than 1.75 N/mm. 
 

 20.2K(1)* (a) All gaskets/dry weatherseals shall be polychloroprene (neoprene) or 
similar, except where used in contact with a silicone sealant. Where in 
contact with silicone sealants, all gaskets and spacers shall be preformed 
heat cured silicone rubber, chemically compatible with the silicone sealant 
and suitable for thespecific purpose intended. All 
gaskets/weatherseals/spacers shall have continuous mechanical 
engagement to framing members; adhesive attachment is not acceptable. 

 
(b) Sponge gaskets/weatherseals/spacers shall be extruded black neoprene or 

silicone rubber with a hardness of 40 ±5 durometer Shore A and conform 
to ASTM C509 (for neoprene). All sponge gasket shall be compressed 
20% to 35% in the final installed position. 

 
(c) Gaskets and seals used to achieve the required weather and/or air-tightness 

shall be selected to accommodate fully the expected cladding movements, 
the range of dimension tolerances associated with fabrication and 
installation of the façade system. They shall be formed with materials 
capable of maintaining their elastic qualities, dimensions and resistance to 
physical and chemical attack sufficient to maintain the full acoustic 
performance during the design life. Cladding gaskets providing the water 
and air seals shall be formed into complete frames with factors formed 
injection moulded vulcanized corner joints.  

  
(d) Gaskets jointed by bonding with adhesive are not accepted as a substitute 

for  moulded frame gaskets, unless some unforeseen condition occurs.  
 
(e) Gaskets shall be free from contact and migration stain and shall be 

compatible  with all substrate, sealants and finishes with which they are 
likely to come into  contact. The gaskets shall be free of mould flash.  
 

(f) All cladding gasket frames should be normally manufactured to a small but  
predetermined oversize tolerance, to ensure that when sealed into position, 
the lineal lengths and corners of the gaskets are in slight compression. 
 

Gaskets at 
structural sealant 

20.2L Gaskets at structural sealant glazing shall be as follows: 
 

  (a) Glazing gaskets, sealant backers within glazing pockets and continuous 
glass spacer pads at structural sealant shall be black heat cured silicone 
rubber. 
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  (b) Notwithstanding these requirements, in recognition of the reliance on the 

resistance to compression for the performance of gaskets, the maximum in 
service compression set is limited to 25% over a time period equivalent to 
1.15 times the design life of the building. 

 
  (c) Gaskets which maintain glass face clearance while serving as a backer for 

a silicone weather seal may have a friction fit.  All other gaskets and 
weather strips, including backers for structural sealant, shall have a 
continuous spline or a continuous groove which engages a matching groove 
or leg on the aluminium frame. 

 
  (d) Double sided tape is acceptable as a glass spacer pad when used in 

conjunction with structural sealant, subject to verification of compatibility. 
 

Thickness & weights 
of glass 

20.2M Thickness and weights shall be as in Table 20.1 
 

  TABLE 20.1 
Thickness and Weights of Glass 

Nominal 
thickness 
(mm) 

Approximate weight 
 

Minimum weight 
 (kg/m2) 

 
(kg/m2) 
 

Sheet 
 

Float 
 

Cast 
 

Polished 
Wired 

Cast or Figure 
Rolled 

3 
 

7.5 
 

7.5 
 

- 
 

- 
 

6.0 
 4 

 
10.0 
 

10.0 
 

- 
 

- 
 

7.5 
 5 

 
12.5 
 

12.5 
 

- 
 

- 
 

9.5 
 6 

 
15.0 
 

15.0 
 

17 
 

15.9 
 

11.5 
 10 

 
- 
 

25.0 
 

- 
 

- 
 

21.5 
 12 

 
- 
 

30.0 
 

- 
 

- 
 

- 
 

 

   
Glass to be of accurate size, with clean undamaged edges and surfaces which are 
not disfigured.  In addition, the glass thickness shall comply with manufacturing 
specification and shall not be less than the minimum thickness adopted in design 
calculation. 
 

Applied films 20.2N Post applied films can constitute a risk to the integrity of the glass, either from a 
risk of increasing thermal stress or by damage caused to the glass during the 
application of the film.  Therefore no post applied application of adhesive film, 
whether of solar control, security or decoration is permitted without the express 
written permission of the glass manufacturer. 
 

Back-up material 20.2O* Sealant back-up materials shall be jacketed, non-grassing, open cell polyolefin  
foam. 
 
Custom designed shapes of compatible foam tapes shall be used when required  
for glass pocket shape. 
 

Float glass 20.3 Unless otherwise specified glass shall be considered as clear float annealed glass 
of a minimum Q3 quality in accordance with ASTM C1036 or BS EN 572-2. 
 

Sheet glass 20.4 Unless specifically requested and confirmed in writing drawn sheet glass is not 
permitted to be used.  Clear sheet glass shall be drawn of ordinary quality for 
glazing where it is permitted to be used. 
 

Translucent & 
obscured glass  

20.5 Translucent glass is considered as having: 
 
(a) For monolithic glass 

An acid etch or a sand blasted pattern or complete coverage on part or on 
the entire face of the glass. 

 
(b) For laminated glass 
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A coloured sheet or gel as part of the interlayer makeup that provides a 
reduction in transparency. 

 
  Obscured glass is considered as being cast or rolled such that a raised pattern is 

formed that provides a reduction in the transparency of the glass.  This pattern is an 
integral part of the glass. 
 

Fire rated glass 20.6 Wired and other specialist glasses must have been successfully tested in accordance 
with the relevant clauses of BS 476.   
 

  (a) Wired cast glass and wired polished glass shall have a square mesh wire 
13 mm square electrically welded at each intersection that is embedded into 
the glass to a depth equivalent to half the glass thickness. 

 
  (b) Wired glass is not considered a safety glass and can only be used in a non-

fire rated installation with express permission.  
 

  (c) Non-insulating fire rated glass, other than wired soda lime glass should be 
borosilicate glass. 

 
  (d) Insulating fire rated glass can be of any composition if the relevant fire 

certificate can be provided. 
 

Mirror glass  20.7 Mirror glass shall be selected float glass suitable for silvering and a minimum Q2 
quality in accordance with ASTM C1036. 
 

  Mirrors shall have square or bevelled edges.  Exposed edges are to be ground or 
polished smooth with an arrised edge. 
 

 20.7A* Mirror glass shall be 6mm thick, free from tarnishing, discoloration, scratches or 
other defects visible in the designed viewing conditions. 
 

  Shall be backed with an even coating of silver and two coats of shellac varnish or 
with other treatment to resist moisture. 
 

  Mirrors shall be fixed with 3 mm minimum air space at back. 
 

  Compressible sleeves and washers (e.g. polyethylene) shall be provided at screw 
fixings to isolate mirror from screws. 
 

  19 x 16 mm roll formed 18 gauge type grade 316 stainless steel frame and 
concealed hanging bracket shall be provided. 
 

  Adjacent or abutting mirrors shall be fixed in the same plane to avoid distortion. 
 

  Safety mirrors glass shall be 6 mm thick laminated to vinyl backing film which 
holds glass fragments in original positions even when mirror is accidentally broken. 
 

  One way mirrors shall be of an approved proprietary brand of fully tempered glass 
of thickness to suit opening sizes. 
 

  In addition to the full height mirror as required in the Room Data Sheets of each 
room/area, a continuous mirror (min. 750mm high) shall be provided for each 
counter (vanity top) on which basins are mounted. For each individual wall hung 
basin, one mirror of minimum size of 410 x 610mm shall be provided. Mirrors in 
accessible toilet shall conforms to the requirement of Design Manual - Barrier Free 
Access 2008 (2024 Edition). 
 

Heat strengthened 
glass 

20.8 (a) Heat strengthened glass shall be glass that has been heat treated to give 
increased strength, in accordance with the requirements of ASTM  C1048, 
to approximately twice the strength and impact resistance of untreated float 
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(i) A metallic mirror-like reflective coating on the designated surface 
to the colour and of the type and performance specified or 

  
(ii)  A pyrolytic or vacuum deposition low emissivity (Low-E) coating 

of the colour and of the type and performance specified in the 
Particular Specification. 

 
  (b) All coated glass must conform to the requirements of BS EN 1096-1 to 4 

as a minimum but shall also conform to the requirements of the Particular 
Specification. 

 
  (c) The thermal performance and other properties of the glass shall conform to 

the criteria in the Particular Specification.  
 

Laminated safety 
and security glass 

20.12 Laminated Glass, dependent upon its composition can be regarded as a safety glass 
or a security glass. 
 

  (a) Laminated glass shall be an approved proprietary product comprising of 
two or more sheets of glass bonded together and incorporating a plastic 
interlayer, or other method of bonding, to ensure the performance specified. 

 
  (b) Glass must conform to BS 6262-4 as a minimum and is considered a safety 

glass if it has been tested to BS EN 12600 and is in conformance with the  
category 1 as a minimum, or categories 2, 3 when specified by design 
requirement.  

(c) Other national standards that are equivalent to BS EN 12600 are also 
acceptable but must be submitted and approved before the glass can be 
considered as a safety glass. 

 
  (d) Where non-pyrolytic Low-E coatings are used, edge deletion of the coating 

is necessary unless specifically stated as not being required by the glass 
manufacturer.  Reference can be made ASTM C1172 or other equivalent 
international standards for non-pyrolytic Low-E coatings. 

 
  (e) When laminated glass is used in a sloped condition, that is at angle from 

the vertical in excess of 10°, and heat treated glass is required for thermal 
or strength reasons, the inner lite is to heat strengthened and not fully 
tempered. 

 
  (f) Where laminated glass is used as a security glass to protect persons, it must 

have been tested to ensure compliance with the relevant threat level.  
 

  (g) Certification is required for glass used in bullet resistance or blast resistant 
installations.  

 
  (h) The addition of an applied adhesive film, either to the external face or the 

internal face will not be considered as, and does not constitute, an 
upgrading of the glass from that originally supplied. 

 
  (i) Laminated glass shall be subjected to boil test by the glass manufacturer in 

accordance with the requirements in Clause 8.1.6 of the Code of Practice 
for Structural Use of Glass issued by the Buildings Department to confirm 
the lamination quality before the production of glass.  Submit the 
compliance test report for the glass delivered to site. 

 
 20.12A* The glass panels used in glass wall, glass canopy and skylight shall be laminated 

glass made of minimum 8mm clear heat-strengthened tinted glass + 1.52mm thick 
PVB interlayer + 8mm clear heat-strengthened glass, with custom designed fritted 
pattern (allowing possibly at 2 surfaces of the laminated glass) and shall either be 
supported on spider clamps or held in position by structural sealant.  In any case, 
glass shall not be entirely supported by structural sealant while support and/or 
glazing beads shall be minimized when viewed from outside.  
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window manufacturer for the particular application and with setting 
properties and unpainted life to suit the construction programme. 

 
  (b) Compounds for glazing plastic sheets shall be compatible with the 

proprietary sheets and are to be either silicone or polysulphide. 
 

  (c) All sealing compounds are to be tested for adhesion and the test reports 
submitted prior to the commencement of glazing. 

Environmental 
Green 
Requirements 
 

20.36 Green requirements of adhesives and sealants: 
 
(a) The product of adhesive and sealant shall comply with the VOC content 

limits on regulated adhesives stipulated in the Air Pollution Control (VOC) 
Regulation of Hong Kong. 

 
(b) The product shall not contain the following substances regulated in the 

Montreal Protocol on Substances that Deplete the Ozone Layer 
(particularly CFCs, HCFCs, 1,1,1-trichloroethane and carbon 
tetrachloride). 

 
(c) The product shall contain no more than 0.01% by wet weight of 

formaldehyde. 
 
(d) The product shall contain no more than 0.5% by wet weight of the sum total 

of aromatic compounds, which include benzene, toluene, xylenes, and 
ethylbenzene. 

 
In-glass Digital 
Printing  

20.37* The in-glass digital printing technology shall be applied to external façade or 
internal glass partitions where images, graphics or patterns on glass are applied. 
 

  Supplied by multi-color photorealistic images, graphics, patterns, textures, opacity, 
transparency, gradients and/or etch effects on tempered glass and/or laminated 
glass panels using In-glass Digital Printing technology. 
 

  Digital printing images / picture shall be high-resolution, ceramic inks to be used, 
long-lasting, consistent appearance. 
 

  All printed glass shall be treated with a tempering or firing process to allow ink to 
penetrate the glass. The glass shall be scratch-resistant, UV-fading resistant, and 
resistant to other chemicals to ensure the protection from extreme weather 
conditions. 
 

  The chemical durability of glass enamels is evaluated according to ASTM C724-
91 - Standard Test Method for Acid Resistance of Ceramic Decorations on 
Architectural-Type Glass. This test method evaluates the quality and serviceability 
of a ceramic decoration on architectural type glass. The degree of attack is 
determined, both quantitatively and qualitatively, using an acidic solution. 
 

  All colors have been evaluated and show no visible sign of attack or leaching by 
water. When applied and fired correctly, the enamel meets the strict chemical 
resistance levels, according to ASTM C724-91. For hydrochloric acid, acetic and 
citric acid; the enamel is sulfuric acid resistant and has excellent alkali chemical 
resistance. The ink color has been proven to have long-term durability, with older 
projects showing no deterioration. In addition, printed glasses with ceramic inks of 
the manufacturer have passed the Artificial Weathering and Exposure to Artificial 
Radiation standard, in according with ISO 11341 for paints and varnishes, so we 
are confident about performance and the durability of the ink color. 
 

  In order to evaluate the scratch resistance of the printed glass, a Braive sclerometer 
with a force of up to 30N is applied. When the ink is properly fired, the scratch 
marks are eliminated completely. 
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Green Label 
Scheme 

Awarded HK Green Label Certificate 
of Green Council under 
category GL-005-003 

 
(iii)  Texture compound for fluorocarbon textured external coating 

system shall be water base acrylic resin, with physical properties 
that meet the following standard: 
 

Test Items Requirement Standard 
Crack 
Resistance by  
Initial Drying 

Passed No cracking 

Bond Strength 
(Normal) 

Passed 1.0 or above 

Bond Strength 
(After 
immersed) 

Passed 0.7 or above 

Hot-cold 
repetition test 

Passed There shall be no peelings, 
cracks, blisters, nor 
outstanding color changes, 
gloss drops on the test 
specimen surface 

Water 
resistance  
Method B (ml) 

Passed 0.5 or below 

Impact Passed No cracking, no apparent 
subject change and no 
excessive distortion 

Weather 
resistance  
Method A 

Passed There shall be free from 
cracking and peeling, and 
discoloration shall be grey 
scale No. 3 or over 

Green Label 
Scheme 

Awarded HK Green Label 
Certificate of Green 
Council under category GL-
005-003 

 
(iv) Water base intermediate coat for fluorocarbon textured external 

coating system shall be synthetic resin base, with physical 
properties that meet the following standard: 
 

Test Items Requirement Standard 
Water 
Resistance 

Unchanged Immersed 96 hours in tap 
water 

Alkaliproof Unchanged Immersed 168 hours in 
saturated solution of 
calcium hydroxide 

 
(v) Water base fluorocarbon topcoat for fluorocarbon textured 

external coating system shall contain > 29% fluoropolymer 
emulsion resin, exhibit easy cleaning or soil release property, with 
physical properties that meet the following standard: 
 

Test Items Requirement Standard 
Stability at 
lower 
temperature 
(-50C) 

Passed No change in quality 

 
Test Items Requirement Standard 
Workability Passed No obstacle to apply 
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Heat resisting paint 21.25A* Heat resisting paint shall be an approved heat resisting enamel or aluminium paint.  
Priming coat and undercoats used in conjunction with the enamel finishing coat 
shall be similarly heat resisting. 
 
(a)  Heat resistant aluminium paints for use up to 400oF shall be paint with 

cyclised rubber base of accepted brand.   
 
(a)  Heat resistant aluminium paints for use over 400oF shall be paint with 

silicon resin base, of accepted brand. 
 

Chemical resisting 
paint 
 

21.26 Chemical resisting paint and thinner shall be of an approved brand resistant to attack 
by all commonly used commercial acids and alkalis. 

Black enamel 21.27 Black enamel shall be high grade, quick drying black japan and to dry to a perfectly 
smooth, hard and elastic surface in not more than 12 hours at a temperature of 16ºC. 
 

Non-toxic paint 21.28 Non-toxic paint for use on water tanks, water collecting roofs etc. shall be 
proprietary brands and one of the following types: 
   
(a) Petroleum or asphaltic bitumen based coatings, or 
 
(b) Epoxy based coatings 
 

Pesticidal coating 
 

21.29 Pesticidal coating shall contain an approved pesticide. 

Wood preservative 21.30 Wood preservative to offer complete protection against termites, wood boring 
insects, fungi, wood rot and decay.  It shall be of an approved proprietary brand 
exterior grade, where completely concealed or not decorated, and colourless, 
coloured or suitable for overpainting where likely to be exposed or be in contact 
with a painted finish. 
 

Knotting  21.31 Knotting for metal pipes coated with bitumen shall be an approved proprietary 
brand of patent knotting intended for this purpose.  Knotting for woodwork shall be 
to BS 1336. 
 

Stopping 21.32 Stopping for internal woodwork, plywood, hardwood and fibreboard shall be poly 
putty or linseed oil putty, tinted if required.  Stopping for external woodwork shall 
be poly putty or white lead paste and gold size, well mixed. 
 

White spirit  21.33 White spirit shall be to BS 245. 
 

Linseed oil 21.34 Linseed oil shall be to BS EN ISO 150. 
 

Stain 21.35 Stain for woodwork shall be an approved water or spirit stain suitable for use under 
varnish or wax polish. 
 
Self finished stains shall be an approved proprietary make. 
 

Varnish 
 

21.36 Varnish shall be one of the following types: 
 
(a) Copal Varnish shall be No. 1 Extra Pale quality for internal use only. 
 
(b) Synthetic Varnish shall be the Long Linseed Oil Alkyd type for internal or 

external use. 
 
(c) Polyurethane Varnish for internal or external use shall be either: 
  
 (i) Moisture Cure Oil Modified One Pack Type, or 
  
 (ii)  Isocyanate Cure Two Pack Type. 
 

Wax polish 21.37 Wax polish for floors, furniture and joinery shall be an approved proprietary brand. 
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