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GUIDELINES

G1   General

G1.1  
TS4 supersedes TS-3, The Specification for the Construction of Traffic Signs which was published in 1986. Unlike the document that it replaces, TS4 does not give detailed information on the layout of signs or on the colours which apply to different road categories. Such information is now contained in the Traffic Signs Manual which was published by the Department of the Environment in 1996. TS4 is divided into three parts:

Guidelines

Certification Scheme (Part I)

Specification (Part II)

G1.2  
Parts I and II of TS4 are mandatory while the Guidelines are for information purposes only.

G1.3  
Part I of TS4 outlines the scope and general requirements of the scheme for the Certification of Traffic Signs as operated by the National Standards Authority of Ireland (NSAI). It refers to particular certification requirements (PRs) which are issued by the NSAI and which set out in a detailed way the conditions of the Certification Scheme. Part I of TS4 also provides information on Temporary Signs and sets out the minimum requirements for the two types (A & B) of Temporary Signs.

G1.4  
Part II of TS4 provides a detailed specification for materials which must be used for sign faces, sign plates and posts. It also outlines the requirements for the construction and assembly of traffic signs and for the testing of these signs. 

G1.5  
TS4 caters for a “supply only” situation where signs are purchased from a certified manufacturer. On its own, it does not cater for the contractual situation where traffic signs must also be erected. To cater for the latter situation, TS4 must be combined with Series 1200 of the National Roads Authority (NRA) Specification for Road Works. 

G2   Traffic Signs Manual

G2.1   
This manual gives guidelines on the provision of all signs including carriageway markings, traffic signals, road studs and delineator posts. It sets out technical standards to be followed in the provision of various types of signs and road markings including temporary signs for use in connection with road works.

G2.2   
The manual also sets out information on colour, size, type, layout, and symbols for all signs. It has superseded the information which was contained in Appendices A and D of TS-3:1986. 

G2.3  
The Traffic Signs Manual contains information on the three basic categories of signs; Regulatory, Warning and Information signs. Regulatory signs (including Regulatory markings) must be in accordance with the Road Traffic (Signs) Regulations, 1997 and with the Road Traffic (Traffic and Parking) Regulations, 1997 and with any subsequent amendments to these regulations. All other signs and road markings should be in accordance with the Traffic Signs Manual unless otherwise authorised by the Minister. It should be noted that Circular TC 7/96 together with the Traffic Signs Manual constitutes a direction of the Minister under Section 95(16) of the Road Traffic Act 1961 for the purpose of provision and use of all non-regulatory traffic signs.

G2.4 
The circumstances under which it is appropriate to use Class 1 sign face sheet material are given in the Traffic Signs Manual and for convenience are also set out in Appendix 1 of this document. 

G3   Road Traffic Regulations

G3.1  
The Road Traffic Act, 1994 amends and extends the Road Traffic Acts 1961 to 1987. Section 35 of the Road Traffic Act, 1994 allows the Minister to make regulations for the general regulation and control of traffic and pedestrians in public places. The Regulations currently in place under Section 35 are the Road Traffic (Traffic and Parking) Regulations, 1997 (S.I. No.182 of 1997), the Road Traffic (Traffic and Parking) (Amendment) Regulations, 1998 (S.I. No. 274 of 1998).

G3.2  
The Road Traffic (Signs) Regulations, 1997 (S.I. No.181 of 1997) and Road Traffic (Signs) (Amendment) Regulations, 1998 (S.I. No. 273 of 1998) prescribe regulatory traffic signs.

G3.3 
The term “regulatory sign” is applied to all traffic signs which are used to indicate the application of a road regulation, to implement such a regulation or to indicate the application of a provision of the Road Traffic Acts. It includes regulatory road markings as well as regulatory upright signs.

G3.4  
It should be noted that under Section 37 of the Road Traffic Act, 1994 which amends Section 95 of the Road Traffic Act, 1961, road authorities are required to consult with the Garda Commissioner before providing any regulatory signs on public roads in their charge. This requirement also applies to any regulatory signs which are provided as part of traffic calming measures on a public road. In this regard, Section 38 of the Road Traffic Act, 1994 provides that traffic calming measures shall not be provided or removed in respect of a National road without the prior consent of the National Roads Authority.

G4   Contracts for the Supply and Erection of Signs

G4.1  
Where it is intended to let a contract for the supply and erection of road traffic signs, then the contract documentation should of course refer to Parts I and II of TS4. It should also include a reference to Series 1200 of the NRA Specification for Road Works which is the appropriate Specification for the civil works associated with the supply and erection of signs.  

G4.2  
In such contracts the purchaser/client specifies the size and type of posts and foundations together with the location of the signs on site and all details necessary for the construction of the signs. Temporary covering of signs may also be necessary e.g. where signs have been erected at each end of a new road which has not yet been opened to traffic.

G4.3  
In the letting of a contract for the supply and erection of signs, consideration should be given to other items such as traffic safety and control, quality control, bond, insurances,  etc. or any other special requirements that the Client might have.  It is appropriate therefore, that due cognisance is taken of all of the relevant requirements of the NRA Specification for Road Works. Consideration should also be given to the  use of the associated method of measurement for road works which sets out a structure for the bill of quantities for these works.

G5   Autosign Eire

G5.1 
This is a sign design software package which has been developed by “Key Systems” in conjunction with the Department of the Environment and Local Government (DOELG), NRA and the Local Government Computer Services Board. It has been tailored to comply with the requirements of the Traffic Signs Manual and to provide the Irish language equivalent for place names. 

G5.2 
A designer may wish to use other software packages and this is acceptable provided that the signs are in accordance with the Traffic Signs Regulations in respect of regulatory signs and with the Traffic Signs Manual for all other signs.

G5.3 
Where the sign face material grade is other than Class 2 or Class 1 then the purchase order which is supplied to the sign manufacturer shall be accompanied by the appropriate written approval from the Department of the Environment and Local Government.

G6   Temporary Signs
G6.1  
Regulatory temporary traffic signs must be in accordance with the Traffic Signs Regulations and all non regulatory temporary traffic signs must be in accordance with the Traffic Signs Manual. 

G6.2 
Temporary traffic signs are intended for short term use.  Typical uses can be at roadworks, at temporary traffic diversions, mobile road closures and for emergency signposting. They are sub-divided into Type A and Type B depending on the sign plate material and the method of mounting:

(i) Type A temporary signs shall conform fully with the requirements for permanent traffic signs.

(ii) Type B temporary signs shall comply with the requirements of Sections 5, 7 and 9 of Part II of TS4. Retroreflective (minimum Class 2) sign face sheet material must be used for Type B Temporary signs and sign support and framing systems must be appropriate for their intended use. 

G6.3  
Type A temporary signs should be used in situations where traffic volumes, environmental conditions or anticipated duration of usage so warrant.  Generally, if it is anticipated that a traffic sign will be required for in excess of three months, then a Type A sign should be specified.

G6.4 
Guidance on the siting of temporary traffic signs is given in Chapter 8 of the Traffic Signs Manual.  Particular attention should be paid to setback of signs and positioning them so that sight distance is not obstructed for road users.

G6.5  
Measures shall be taken to ensure that temporary traffic signs are regularly cleaned and inspected for damage. Signs shall be replaced if damaged or if the sign face material has deteriorated. Temporary signs shall be removed promptly following completion of the associated works.

G7    Purchaser Requirements

G7.1 
The purchaser may be aware that signs which are being ordered will be situated in locations where they will be subject to a high risk of vandalism. In such cases it would be prudent to consider specifying the provision of a protective overlay film. This would facilitate the removal of graffiti and would protect against the removal of vinyl lettering.


G7.2 
The purchaser should check the following before submitting drawings to a manufacturer:


(a) That the colour, size, type, layout, and symbols of all signs are in   accordance with the Traffic Signs Manual and with the Signs Regulations where appropriate.

(b)  That the appropriate grade of sign face sheet material is specified.

(c)  That the posts are in accordance with Section 8 of the Specification (Part II of TS4).

G7.3 
Following delivery of signs and posts, it is good practice that the purchaser should have the following items checked:


(a) That the signs comply with the drawings in terms of colour, layout and size etc.

(b) That the correct grade of Sign Face Sheet Material has been used. (Check for appropriate watermark/cell pattern)

(c) That the posts are galvanized and the sizes are correct

(d)  That any channel stiffening system is an approved system.

(e)  That the signs and assembly are not damaged
PART  I                CERTIFICATION SCHEME

1   General

1.1    
The Department of the Environment and Local Government (DOELG) provides a scheme for the Certification of Manufacturers of Traffic Signs (for use on public roads).

1.2    
The National Standards Authority of Ireland (NSAI) is nominated by the Department to operate this Certification scheme.
1.3    
The scheme is known as the “Department of the Environment and Local Government Certification Scheme for Traffic Signs”. 

1.4  
The purposes of the scheme are:

(i) to ensure that manufacturers have the capacity to comply with the requirements set out in the scheme.

(ii) to provide an approved panel from which road authorities and other agencies may purchase signs

1.5   
Permanent traffic signs and Type A temporary traffic signs and posts shall only be purchased from manufacturers who are certified under this scheme.

1.6    
All permanent traffic signs and Type A temporary traffic signs and posts shall comply with Part II of TS4. 

1.7    
All permanent traffic signs and Type A temporary traffic signs supplied by certified manufacturers shall be indelibly marked with:


(i)   the manufacturer’s name


(ii)  NSAI certification mark


(iii) date of manufacture 


(iv)  a unique identification number incorporating the manufacturers name or prefix.

1.8    
In order to qualify for certification a manufacturer shall meet the requirements of Part II of TS4. Under the certification scheme  the manufacturer shall continue to construct all permanent and Type A temporary traffic signs to this specification.

1.9    
The certification scheme as operated by NSAI entails periodic inspections to check compliance with the scheme.

1.10  
The NSAI certification mark on a product is a claim by the manufacturer that the product has been manufactured to comply with Part II of TS4. The accuracy of such a claim is therefore solely the manufacturer’s responsibility.
2   Certification of Manufacturers  -  Procedures

2.1    
Application for certification shall be made on the appropriate form which with other relevant documents may be obtained from :-

The Head of Certification,

National Standards Authority of Ireland,

Glasnevin,

Dublin 9.

2.2  

The costs associated with such certification shall be met by the applicant company.

2.3   
Signage contracts will only be awarded to manufacturers certified for the products supplied.

2.4 Particular certification requirements (PRs) are issued by NSAI in respect of permanent traffic signs and Type A temporary traffic signs. These PRs adapt the General Requirements governing NSAI Certification services to the specific requirements of the Specification for which Certification is sought. The PRs contain the detailed conditions which must be met by an applicant before Certification may be granted, or in order to maintain existing Certification.

3   Certification Categories

3.1 A certified manufacturer must have Certification for category III and for at least one other category given in Table 3.1.

Table 3.1

Category


Process
Background
Legend

IA / ha
Heat activated
Paint
non reflective or reflective sheet 

IA / ps
Pressure sensitive
Paint
non reflective or reflective sheet 

IB
Stove 

enamel
Paint
screen printed 

IIA / ha
Heat activated
Non reflective or reflective sheet material
non reflective or reflective sheet 

IIA / ps
Pressure sensitive
Non reflective or reflective sheet material
non reflective or reflective sheet 

IIB / ha
Heat activated
Non reflective or reflective sheet material
screen printed 

IIB / ps
Pressure sensitive
Non reflective or reflective sheet material
screen printed 

IIC / ha
Heat activated
Non reflective or reflective sheet material
Overlay Film (ECOF)



IIC / ps
Pressure sensitive
Non reflective or reflective sheet material
Overlay Film (ECOF)





III
Galvanised Posts

3.2    
The NSAI shall maintain a register of approved sign manufacturers which lists the manufacturer’s name and certification category.

4  Certification and Temporary Signs 

4.1 Temporary traffic signs shall be designated by the purchaser as Type A or 


Type B: 

· Type A signs are part of the Certification Scheme and shall conform fully with the requirements for permanent traffic signs as set out in Part II of TS4. 

· Type B signs shall comply with the requirements of Part II of TS4 with respect to retroreflectivity, colour and luminance and with any other requirements stipulated by the purchaser.

PART II               SPECIFICATION
5   General

5.1    
This specification applies to the manufacture of road traffic signs. The Department reserves the right to modify or amend this Specification. All certified manufacturers will be notified of such changes and of date of implementation.

5.2    
Regulatory signs must comply with the Road Traffic  (Signs) Regulations, 1997 (S.I. No. 181 of 1997) and Road Traffic  (Signs) (Amendment) Regulations, 1998 (S.I. No. 273 of 1998) and any subsequent amendments of these regulations.

5.3    
Non regulatory signs shall be in accordance with the Traffic Signs Manual, as published by the Department of the Environment in 1996 and any subsequent amendments.
5.4    
In  cases where logos or symbols form part of a sign, their shape, scale, outline and relative position shall depict the images shown in the Road Traffic (Signs) Regulations and the Traffic Signs Manual for regulatory and non-regulatory signs respectively. Borders, radii and the dimensions specified therein must be adhered to. 

5.5    
All materials used in the manufacture of signs must meet the requirements of this Specification.
5.6    
Except as otherwise specified in this document sign construction must be in accordance with:



BS 873: Part 1  1983 : Methods of test

BS 873: Part 2  1984 : Specification for miscellaneous traffic signs

BS 873: Part 6  1983 : Specification for retroreflective and non-  retroreflective signs

BS 873: Part 7  1984 : Specification for posts and fittings

5.7    
In the interests of technical advancement, the Department of the Environment & Local Government will consider the acceptability of alternative materials and methods of construction to those set out herein, but will only do so provided the manufacturer can produce satisfactory objective evidence that the alternative materials and methods proposed are at least as good, in terms of quality, safety, durability  and strength as those set out herein.  However, any such alternative will be permitted only if the Department has notified the NSAI, in writing, of its acceptability.

5.8   
 Technical terms used in this Specification shall have the meaning ascribed to them in B.S. 873.

5.9    
The consent of the DOELG is required for any deviation from the Traffic Signs Manual. 
6   Sign Plates

6.1 Plate Material

6.1.1  
The material for sign plates shall be sheet aluminium alloy EN AW–5251 H14 or EN AW-1200 H18 as designated in BS EN 573:1995. The following plate thicknesses are required:

(i) Traffic Warden Sign............................................. 1.9 mm

(ii) Single Plate Finger Post Sign.............................  3.0 mm

(iii) All other Signs...................................................  2.5 mm

6.1.2  
Where practicable sign plates shall be made from a single sheet.

6.1.3   
Where more than one sheet is used to make a sign, the number of sheets shall be kept to a minimum and the individual sheets shall be regular in shape. Where the area of a sign is less than 5 m2 the following shall apply:

(i)  No individual sheet shall be less than 30% of the sign area

(ii) The minimum depth of any sheet shall not be less than 0.45 metres

6.2 Plate Finish

6.2.1   
All frames, channels, brackets and the reverse side of signs (whether exposed or not) shall have the pre-treatment and paint treatment described in Section 10 of this Specification.

7   Sign  Faces

7.1 General

7.1.1   
The chromaticity values and luminance factors for sign faces shall comply with Section 9 of  this Specification.

7.1.2  
Sign faces shall be retroreflective except for the following:


(i) Borders, symbols, text and background which are black


(ii) Parking, taxi and bus stop signs.

7.1.3   
The minimum initial coefficient of retroreflection R' (cd.m-2.lx-1) of retroreflective signs when measured in accordance with the procedure specified in CIE Publication No. 54, using CIE standard illuminant A, shall conform to tables 7.1 or 7.2 as appropriate.

Table 7.1: Coefficient of Retroreflection R': Class 2  (Engineering Grade)

Unit: cd.m-2.lx-1
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Table 7.2: Coefficient of Retroreflection R': Class 1

Unit: cd.m-2.lx-1 
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7.2  Sign Face Sheet Material

7.2.1   
Sign face sheet material shall be applied strictly in accordance with the sheeting manufacturers written instructions.

7.2.2  
Where  more than one sheet is used the number of sheets shall be kept to a minimum.

7.2.3  
Only joints which are vertical or horizontal, when erected, shall be permitted and all exposed joints in plastic sheeting shall be overlapped by not less than 6 mm.  The overlap in the horizontal joints shall be from the top; butt joints in plastic sheeting shall only be used where recommended by the material manufacturer.

7.2.4  
All materials comprising the sign face, including the background, border and legends shall be carefully matched for colour to provide uniform appearance by day, and by night when illuminated.  The sheeting manufacturer's recommendations on colour matching methods shall be observed.

7.2.5    
Letters, numerals, symbols and borders shall be clean cut, sharp edged and without cracks.

7.2.6   
Any cut-out letters, numerals, symbols and borders shall be of material compatible with the sheeting to which they are applied.  They shall be applied in accordance with the sheeting manufacturer's instructions.

7.2.7   
Sheeting materials including letters, numerals, symbols and borders shall  fully adhere to the plate material / sheet material and there shall be no air bubbles, creases, cracks or other blemishes.  Where the sheeting manufacturer requires the assembled materials to be provided with a coat of clear lacquer, it shall be uniform and continuous.  All lacquer shall be applied at the time of fabrication of the sign face and shall be of a type specified by the sheeting manufacturer.

7.2.8   
All sign face sheet material shall be marked with a distinctive watermark/cell pattern which identifies the class of material and the manufacturer.

7.2.9   
Intermixing of different brands of sign face sheet material on a sign shall not be permitted.

7.2.10  
Sign face sheet material shall comply with the requirements of Sections 12.2 and 12.3 of this Specification
7.2.11  

Sign face sheet material shall only be applied to properly prepared sign plates.  

7.2.12  

Sign face sheet material shall be Class 2 (Engineering Grade) unless Class 1 material is specified by the purchaser.

7.2.13  
The use of any sign face sheet material other than Class 2 and Class 1 materials shall be subject to the prior written approval of the DOELG.

7.2.14  

On predrilled plates, rivets, top coated with the same colour sign face sheet material as that part of the sign on which they appear, may be punched through heat-activated material.

7.3  Screen Printing

7.3.1    
Sign faces, produced by screen printing inks onto vinyl sheet materials, shall comply with the following:
(i)  The inks shall be approved by the sheeting manufacturer as being compatible with the sign face sheet material.
(ii) The inks shall be applied in accordance with the written instructions of the sheeting manufacturer.
(iii) Sign faces shall comply with the testing requirements in Table 12.1 of this Specification 
7.3.2   
Sign faces, produced by screen printing inks onto signs with stoved paint backgrounds, shall comply with the following:
(i) The inks shall be approved by the ink suppliers as being suitable for use with the stoved paint background.
(ii) The inks shall be applied in accordance with the written instructions  of the ink suppliers.
(iii) Signfaces shall comply with the testing requirements in Table 12.1 of this Specification. 
7.3.3    
Any inks, pastes and finishing coats used shall be compatible with the surface to which they are applied. 

7.3.4    
Where internally illuminated signs are screen printed, the screen printing shall only be on the inside face of the face panel.

7.3.5    
The coefficient of retroreflection (R') of screen printed colours , except white, which are on retroreflective backgrounds shall be not less than 70% of the values in Tables 7.1 and 7.2 for Class 2 and Class 1 signs respectively.

7.3.6    

Records and production details shall be recorded and available for inspection by the NSAI and the purchaser and shall include details of:

(i) Written recommendations of the sheeting manufacturer for vinyl material or written recommendations from ink supplier for stoved paint backgrounds

(ii)  Silk screen mesh size

(iii) Thinning ratio

(iv)  Printing room conditions

 (v)  Method of preparation of reflective film surface or stoved paint background

(vi)  Printing method

(vii) Curing schedule

and any other requirements specified by NSAI.

7.4  Electro Cuttable Overlay Film (ECOF)

7.4.1    
Electro cuttable overlay film shall comply with clauses 7.2.2 to 7.2.5 inclusive of this Specification.

7.4.2  

Sign faces produced by the use of  ECOF shall comply with the following:

(i) The ECOF shall be approved by the sheeting manufacturer as being suitable for use with the specific grade of sign face sheet material.
(ii) The ECOF shall be applied in accordance with the written instructions of the sheeting manufacturer.
(iii) The ECOF shall comply with the requirements of Sections 12.2 and 12.3 of this Specification
7.5   Protective Overlay Film

7.5.1 Protective overlay film shall be approved by the sheeting manufacturer as being suitable for use with the specific grade of sign face sheet material.


7.5.2 Protective overlay film shall be applied in accordance with the written instructions of the sheeting manufacturer.

8   Posts

8.1   
Posts shall comply with the following:

(i) Tubular or rectangular hollow steel sections shall conform to I.S. EN 10210-2:1997 

(ii) Joists, universal beams or columns shall conform to BS 4-1:1993 

(iii) Posts shall be manufactured from steel complying with grade Fe 430C of I.S. EN 10025:1995.             

8.2 Unless otherwise indicated by the purchaser, the number, type and section of posts shall be in accordance with:

(i) the method of calculation given in Appendix 2       

or
(ii) Sections 5.3 of prEN 12899-1 (dated February 2000)

8.3    
Signs erected on two or more posts shall have each post positioned so that the post centres are not more than 1500 mm apart and no part of a sign shall be cantilevered by more than 610 mm from a vertical post support.

8.4    
Gantries, H frames or other special frame assemblies shall be constructed in accordance with the drawings issued by the purchaser.

8.5    

Single post mountings shall, except where otherwise shown, be on 76.1mm outer diameter by 3.2mm (wall thickness) steel tubes. All posts shall be sealed at the top end with a plastic cap or other approved method. The other end shall be drilled with two holes of 25.4mm maximum diameters (at right angles), the holes being 225mm and 300mm from end of posts.  The posts shall be straight and free from any flaws or blemishes. 

8.6   
Posts, hoops and flange plates shall be hot dip galvanized (hdg)  to the requirements of Table 12.2. Where drilling or cutting operations occur subsequent to galvanizing, all edges of holes and slots shall be treated with two coats of zinc rich primer to give a dry film thickness of 60 (m. Where additional painting is required over the hdg surface it shall be carried out in accordance with the procedures in Table 8.1.
8.7    
The minimum wall thicknesses for posts with circular hollow steel sections (and the equivalent rectangular hollow steel sections) shall be as set out in Table 8.2. Material tolerances shall be as specified in I.S. EN 10210-2:1997.
Table 8.1  Procedure for painting of posts which have been hot dip galvanized to the requirements of I.S. EN ISO 1461 : 1999.

This procedure covers the application of paint systems to both new and weathered Hot Dip Galvanized steel posts. Galvanized material shall be carefully cleaned and pretreated prior to painting and each of the steps described below shall be followed.

Painting operations shall not be undertaken where climatic or other conditions are such that they have an adverse effect on the characteristics of the cured coating.  In particular, painting operations shall not be started where the metal temperature is less than 3° C above the dew point, and if they have started, they must be discontinued, until this condition is reached.

1  Solvent Cleaning And Inspection.

1.1
Using clean cloths soaked in white spirits, wipe all over to remove oil and grease. 

1.2
Inspect for the presence of white and or red rust. 

1.3.
If white rust is present, remove by washing with water and a stiff bristle brush. Wipe dry. 

1.4 
If red rust is present, remove by power wire brushing, and patch prime to a dry film thickness of 60 (m, using Two Pack Epoxy Zinc Rich Primer, which has been prepared according to the paint manufacturers written instructions.
2  Conditioning of the Surface.

2.1
Lightly abrade the remaining surface, using appropriate abrasive materials or wire brushes, taking care not to remove excessive amounts of zinc. The purpose of this procedure is to produce a light texture on the surface so as to ensure that the coating provides an adequate bond. 

2.2 
Remove debris and wipe with solvent.

3  Application of Primer

3.1
Apply a light coat (10-20 (m) of 2 Pack Zinc Rich Primer which has been prepared according to the manufacturers written instructions. 

3.2
Cure, as specified by the manufacturer.

4  Application of MIO Intermediate Coating

4.1
Apply a coat of prepared 2 Pack Epoxy Micaceous Iron Oxide intermediate coat to give a dry film thickness of 60 (m.

4.2 
Dry as specified by the manufacturer.

5   Application of Finish Coats.

5.1
Apply a coat of prepared 2 Pack Polyurethane to give a dry film thickness of 50 (m.

5.2
Dry as specified by the manufacturer.

5.3
Repeat 5.1

Note: Paint coating thicknesses are nominal. Minimum thickness should be no less than 70% of nominal thickness.

Table 8.2

Circular Hollow Steel Sections
Equivalent Rectangular Hollow Steel Sections

Outside diameter

(mm)
Corresponding minimum wall thickness (mm)
Dimensions

(mm)
Corresponding minimum wall thickness (mm)

76.1
3.2
80(40
4 

88.9
4
100(50
4 

114.3
5
120(60
4 

139.7
5
160(80
5

168.3
5
150(100
6.3

193.7
6
200(100
5

219.1
6.3
200(100
6.3

244.5
6.3
250(150
6.3

273
6.3
250(150
6.3

9   Colour

9.1  General

9.1.1  
Background colours for sign faces are set out in Table 9.1.

Table 9.1

Type of Sign
Background Colour

Information-    Motorway

National Route

Regional & Local
Blue

Green

White

Tourist & Heritage
Brown

Roadworks
Orange

Regulatory
Blue, Red or White

Warning
Yellow

9.1.2    
Detailed information regarding colours for lettering, symbols and borders along with background colours is given in the Traffic Signs Manual. A detailed set of rules governing the arrangement of panels and text are set out in the relevant Chapters of the manual.

9.1.3   
Sign frames, channels and the reverse sides of sign plates shall be coloured grey, unless otherwise specified.

9.2  Chromaticity and Luminance

9.2.1    
Daylight appearance of non-retroreflective signs:


When illuminated with CIE standard illuminant D65 and measured with 45/0 geometry (See C.I.E. Publication No. 15.2 :1986), the chromaticity and the luminance factor ( shall conform to Table 9.2 

9.2.2    
Daylight appearance of retroreflective signs:


When illuminated with CIE standard illuminant D65 and measured with 45/0 geometry (See C.I.E. Publication No. 15.2 :1986), the chromaticity and the luminance factor ( shall conform to Table 9.3.

Table 9.2    Chromaticity and luminance factors for Non-Retroreflective signs

Colour
1
2
3
4
Luminance

factor (



x
y
x
y
x
y
x
y


White
0.350
0.360
0.300
0.310
0.290
0.320
0.340
0.370
( 0.75

Yellow
0.522
0.477
0.470
0.440
0.427
0.483
0.465
0.534
( 0.45

Orange
0.610
0.390
0.535   
0.375
0.506
0.404
0.570
0.429
( 0.20

Red
0.735
0.265
0.674
0.236
0.569
0.341
0.655
0.345     
( 0.07

Blue
0.078
0.171
0.196
0.250
0.225
0.184
0.137
0.038
( 0.05

Green
0.313
0.682
0.313
0.453
0.177
0.362
0.026
0.399
( 0.10

Brown
0.510
0.370
0.427
0.353
0.407
0.373
0.475
0.405
0.04 ((( 0.15

Grey
0.350
0.360 
0.300
0.310
0.290
0.320
0.340
0.370
0.16 ((( 0.24

Black
0.385 
0.355 
0.300 
0.270
0.260
0.310 
0.345 
0.395 
( 0.03

Table 9.3   Chromaticity and luminance factors for Retroreflective signs

Colour
1
2
3
4
Luminance factor (


x
y
x
y
x
y
x
y
Class 2 (Eng.Gr)


Class 1

White
0.355
0.355 
0.305
0.305
0.285
0.325
 0.335
0.375
( 0.35
( 0.27

Yellow

(Class 2)
0.522
0.477
0.470
0.440
0.427
0.483
0.465
0.534
( 0.27 


Yellow

(Class 1)
0.545
0.454
0.487
0.423
0.427
0.483
0.465
0.534

( 0.16

Orange
0.610
0.390
0.535
0.375
0.506
0.404     
0.570
0.429
( 0.17
( 0.14

Red
0.735
0.265
0.674
0.236
0.569
0.341     
0.655
0.345
( 0.05
( 0.03

Blue
0.078
0.171
0.150
0.220
0.210
0.160
0.137
0.038 
( 0.01
( 0.01

Green
0.007
0.703
0.248
0.409
0.177
0.362
0.026
0.399
( 0.04 
( 0.03

Brown
0.455 
0.397 
0.523 
0.429 
0.479 
0373  
0.558 
0.394
0.03 ((( 0.09

Grey
0.350 
0.360 
0.300 
0.310 
0.285 
0.325  
0.335 
0.375
0.12 ((( 0.18

10   Preparation and Finish of Metal and Other Surfaces

10.1   
Sign plates shall be prepared, protected against corrosion and finished in compliance with Section 5 of BS 873 : Part 6 : 1983 and with this Specification.

10.2  
The preparation and finish of sign plates shall be in accordance with the written instructions of the sign face material manufacturer.

10.3  
Wet paint coatings shall consist of a primer and finishing coat measuring 25µm and 37.5µm minimum thickness respectively.  The primer shall be applied to a properly pretreated substrate so as to ensure maximum paint adhesion and minimum corrosion in the event of the coating becoming damaged.  Other coating systems e.g. powder coating with appropriate pre-treatment procedures, may be considered for use provided that they have been tested and shown to meet the requirements of this Specification and have received the prior written approval of the DOELG.

10.4  
Aluminium frames and backs of aluminium plates shall be painted in accordance with clause 10.3.

10.5 Stainless steel shall be left untreated except where the component is visible against the sign face when it shall be covered by the same material as the sign face.

10.6       Powder coatings must meet the test requirements of Table 12.1. The coating thickness must be within the range recommended by the powder coating manufacturer and it must be applied in accordance with the manufacturer’s instructions. In no case should the powder coating thickness on significant surfaces be less than 40 microns at any point.
10.7 
Mild steel brackets shall be hot dip galvanized in accordance with Table 12.2 and painted in accordance with Table 8.1.


10.8 
A summary of coatings which may be used in the manufacture of road signs is given in Table 10.1

Table 10.1    Summary of Materials and Finishes used in the Manufacture of Traffic Signs. 

SIGN ELEMENT


COATING


REFERENCES



Non  retroreflective sign faces. 


Stoved paint system


Section 10.3 of this Specification.



Retroreflective sign faces


Vinyl material
Sections 7 & 12 of this Specification

Lacquer coating for sign sheeting materials (Optional). 


Sheeting manufacturers approved lacquer 
Section 7.2.7 of this Specification



Protective Overlay Film (optional)


Sheeting manufacturers approved protective overlay film


Section 7.5 of this Specification

Posts


Hot dip galvanized (hdg)


Section  8.6 & Table 12.2 of this Specification



Painted Posts


hdg & Painted


Section 8.6 & Tables 8.1 & 12.2 of this Specification



Stainless steel  Screws, Bolts, Nuts and Washers 

Special washers (Neoprene)


No coating

No coating
Section 11.1.3 of this Specification

Section 11.1.3 of this Specification



Aluminium frames, reverse side of signs & fingerpost frames


Pretreated & painted
Sections 10.3, 10.4 & 10.6 of this Specification

Brackets – Mild steel

                  Aluminium

                  Stainless Steel


hdg, pretreated & painted

Pretreated & painted

No coating
Tables 8.1 &12.2 of this Specification 

Sections 10.3, 10.4 & 10.6 of this Specification

Section 10.5 of this Specification

Mild Steel Hoops (Ref. 11.4)


Hot dip galvanized (hdg)


Section  8.6 & Table 12.2 of this Specification



Steel frames & stands for Freestanding Roadwork signs
Hot dip galvanized


Section 11.7.2 & Table 12.2 of this Specification



11   Construction and Assembly of Traffic Signs
11.1  General

11.1.1  
Where countersunk solid alloy rivets are used to secure the sign plate to the frame, the rivets shall not project on the front of the sign.  The spacing of rivets shall be uniform and shall not exceed 150mm on edges and 300mm on the bracing.  Rivets shall be finished in the same colour as that part of the sign on which they appear.  No alternative fixing methods will be accepted unless they have been shown to meet the requirements of the Specification and have received the prior written approval of the DOELG.

11.1.2  
Rivets and other devices used for fixing sign plates to their stiffeners or framework, or in the construction of housings, shall be of a material compatible with the materials being joined.  Spacing of rivets or other fixing devices shall be uniform and shall not exceed 150 mm around the outside edge of any sheet and shall not exceed 300 mm on cross braces.  Hollow rivets shall not be used.

11.1.3  
Except where otherwise specified, bolts shall not be less than 9.5 mm diameter. All screws, bolts, nuts and washers used in the manufacture of signs shall be stainless steel but washers in contact with surfaces, which may be permanently damaged by overtightening of nuts and bolts, shall be of Neoprene or other weather resisting material. Where nuts and bolts are used for fastening, washers shall be provided.

11.1.4  
Where purlins are specified  they shall be attached (welded or bolted) to each intersected vertical member of the sign frame and the sign stiffening and framing shall be continuous in the vertical direction.  Unless otherwise specified, purlins shall be spaced equally and not exceeding 1.5 metres apart.  Connections shall be made at every point where a purlin crosses a post.

11.1.5  
Unless otherwise stated, sheet signs shall be connected to posts by  brackets.  Where a banding system is specified by the purchaser and is approved for use by DOELG, it shall be of stainless steel complying with AISI Grade 201.

11.1.6 
The drilling and cutting of ferrous components other than posts shall be completed before the application of any finish.

11.1.7  
Signs which are finished with plastic sheeting and which have pre-drilled plates shall immediately prior to the insertion of a rivet, or bolt, have a clear lacquer, recommended by the plastic sheeting manufacturer, applied to the rivet or bolt edge to prevent the ingress of moisture between the sign plate and the sheeting material. 

11.1.8  
All sign plates, frames, purlins, posts and other components shall be deburred prior to assembly.

11.1.9  
Sign plates shall be stiffened where:

(a) The horizontal or vertical dimension exceeds 1000 mm

(b) The maximum dimension is greater than 600 mm and the ratio of width to height or height to width is equal to or greater than 2.5

11.1.10  
Where plate signs are of a size not required by the specification to be framed they shall be provided with horizontal stiffeners at each bracket location. The length of the stiffeners shall be at least half of the plate width.

11.2  Direction Signs (Fingerposts)

11.2.1 The signs shall be framed with 6082 T6 extruded aluminium double leg T section with a nominal size of 42x18x3mm or 40x20x3mm.
  

11.2.2 Fixing brackets shall be formed specifically for the intended post size and shall incorporate an anti-rotation device which is approved by the DOELG.


11.2.3 The depth of the bracket shall be not less than 19mm. Bolts and washers shall be stainless steel grade 18/8. Bolts shall be M8 with a minimum length of 30mm.


11.2.4 The sign plate shall be radiused to conform with the shape of the frame and shall be a proper fit for the frame.

11.2.5  
Sign plates shall be securely riveted to the frame with alloy rivets which shall have non-rusting mandrils.  No alternative fixing methods will be accepted except where such have been shown to meet the requirements of the Specification and have received the prior written approval of the DOELG.

11.2.6  
Spacing of rivets shall be uniform and shall not exceed 150mm.

11.2.7 

All rivets shall be finished to the same colour as that part of the sign on which they appear.

11.3  Warning and Regulatory Signs

11.3.1    In the case of Warning and Regulatory Signs, brackets shall be suitable for single post mounting unless otherwise stated.  An anti-rotation device which is approved by the DOELG shall be incorporated.

11.3.2  
Where specified, signs shall be provided with aluminium alloy or stainless steel clips suitable for fixing the signs securely to posts by means of 13 mm flexible stainless steel bands.

11.4  Cap Mounted Signs 

11.4.1 The sign plate shall be reinforced with a mild steel hoop made from 38.1mm x 4.8mm  flat.  The hoop shall be securely fixed to a steel tube 150 mm long with 5 mm wall thickness and the tube shall have a cap fixed to one end. The tube shall fit outside a 76.1mm O.D. post and shall be drilled and tapped to take 3 No. 7.94mm Allen studs or 7.94mm Whitworth bolts (which shall be supplied with sign) for fixing. The holes shall be located in the tube: one in the centre and the others 25 mm above and 25 mm below, but spaced equal distances around the circumference of the tube.

11.4.2  
Lugs shall be welded to the inside of the hoop. The sign plate shall be attached to the lugs by means of rivets or bolts. The hoop shall correspond to the diameter of the sign.  

11.5  Framed System

11.5.1  
Where signs are framed, they shall be in accordance with BS 873 : Part 6 : 1983. Aluminium alloy angle sections, (EN AW 6082 H to BS EN 573:1995), with all joints welded, shall be used.
11.5.2  

The mimimum angle sizes which shall be used in framing signs are given in Table 11.1.

                                       Table 11.1
Sign Area (m2)
Angle Size (mm)

0.5 - 1.0
31.8 x 31.8 x 4.8

1.0 - 4.5
38.1 x 38.1 x 4.8

4.5 - 9.0
44.5 x 44.5 x 6.4

9.0 +
63.5 x 63.5 x 6.4

11.5.3  

Brackets shall be shaped for the specified post size and unless otherwise specified shall be fabricated from mild steel flat bar not less in section than one leg of the framing angle used. Mild steel angle seating shall be of equivalent section to the framing angle used. The minimum number of brackets required for each supporting post is given in Table 11.2.

Table 11.2

Height of sign 

(metres)
Up to 1.3
1.3 - 2.5
2.5 –3.7
3.7 – 4.9
4.9 – 6.1
6.1 – 7.3
Over 7.3

Minimum No. of Brackets per pole
2
3
4
5
6
7
8



11.6  Channel Type Stiffening Systems

11.6.1  
Channel stiffening type systems are permitted subject to the prior written approval of the DOELG. Channel systems shall comply with the requirements of this Specification.

11.6.2  
Where a sign requires two or more abutting panels, two lengths of channel  shall be provided at each joint (one on each panel edge). These channels shall be connected together by a system approved by the DOELG and each channel shall be separately attached to each pole with a fixing clip.

11.6.3   
Signs using channel stiffening systems shall be assembled in accordance with the manufacturer’s instructions. Particular attention shall be given to applying the correct torque when assembling units. 

11.7  Frames and Stands for Freestanding Roadworks signs   

11.7.1  
Where signs are to be stand mounted, stands shall be formed of 25mm x 25mm x 3mm mild steel equal angle for signs of 750mm maximum dimension and 40mm x 40mm x 5mm m.s. equal angle for larger signs.

11.7.2  
  Stands shall be hot dip galvanized in accordance with Table 12.2.

11.7.3  
Corners of frames shall be mitred or cold formed, but where the longest side of any rectangle, the side of any square or the diameter of any circle exceeds 1,200mm cold formed corners of frames shall be strengthened by welding.  Cold formed mitred corners shall have a gap not greater than 3mm at the extremity of the fold before welding.  All welds shall cover the full cut of the mitre.  Stands for signs exceeding 900mm in height shall have four legs.

11.7.4  
The design of the stand shall be such that when erected on a flat horizontal surface the sign plate shall be at an angle of 15 degrees from the vertical.

11.7.5  
All pivoted joints of the sign shall be bolted. Bolts and nuts used on any part of the sign shall be stainless steel and shall be not less than 8mm diameter. 

12   Quality Control

12.1  Inspection, Rejection And Guarantee

12.1.1 
Signs and poles may be inspected at any time, by or on behalf of, the purchaser, either at a manufacturer's workshop or following delivery.  The purchaser may reject any sign or part thereof or any pole, found on inspection or testing to be defective or inferior in quality to, or differing in form or material from the requirements of this Specification.  

12.1.2 

In the event that the manufacturer disputes the finding of non-compliance with the Specification, the manufacturer may submit the sign and/or pole in question for testing under the auspices of the NSAI. Any such testing shall be final and binding.

12.1.3 

The Sign Manufacturer shall replace as required by the purchaser, without extra cost, all signs and poles which fail to meet the requirements of this Specification.
12.1.4 

All signs shall be guaranteed by the manufacturer to meet the requirements of this Specification, from the date of delivery of the signs, for not less than 7 years for Class 2 material and 10 years for Class 1 material. Values for retroreflectivity, after 7 years and 10 years, shall be not less than 80% of initial minimum values given in Table 7.1 for Class 2 and Table 7.2 for Class 1 respectively.

12.2  Testing

12.2.1 
Signs and brackets shall meet the test requirements given in Table 12.1. These tests are applicable to both sign face finishes and to paint coatings.

Table 12.1
Test
Method
Requirement

A. Salt spray 
500 hours exposure to ISO 9227 NSS
No blistering , loss of adhesion, corrosion or any other defect.

B. Artificial weathering
1000 hours fluorescent UV testing in accordance with ISO 4982-3. Test cycle to comprise: 

4 hours UV exposure (UVA340) at 60°C

4 hours condensation at 50°C


No significant colour change or deterioration.

C. Accelerated Natural Weathering test
Test signs & test samples, prepared in accordance with 12.2.2, shall be exposed & inclined at an angle of 45( to the horizontal and facing South, in accordance with ISO 877:1994, Method A

This test must be satisfactorily completed within 4 years of the initial approval.


Non-retroreflective signs

After exposure for 3 years, the chromaticity and luminance factor shall conform to the requirements of table 9.2

Retroreflective signs

After exposure for 3 years, the chromaticity and luminance factor shall conform to the requirements of table 9.3 & the coefficient of retroreflection shall be not less than 80% of the values required in table 7.1 or 7.2 as appropriate. 



D. Sulphur dioxide test 
240 hours exposure per ISO 3231 (0.2L SO2)


No deterioration

E. Resistance to chipping
BS AU 148:Part 15:1969. 
Assessment rating not worse than “slight” for Class 2 and “moderate” for Class 1.

F. Impact Resistance Test
In accordance with ISO 6272.2, using a mass of 450 grams with a contact radius of 50mm dropped from a height of 220mm 


There shall be no cracking or delamination from any substrate, outside a circle of 6mm radius with the point of impact as centre

G. Adhesion
Cross cut test of ISO 2409 using 2mm squares.
Result not worse than classification 1 on all finishes

H. Retroreflectivity
Measurements shall be made in accordance with the procedures specified in CIE Publication No. 54, using CIE standard illuminant A 


The minimum initial coefficient of retroreflection shall conform to Tables 7.1 or 7.2 of this Specification as appropriate.

I. Colour & Luminance
Measurements shall be made in accordance with the procedures specified in CIE Publication No. 15.2 using standard illuminant D65 and CIE 45/0 geometry


Chromaticity coordinates and luminance factors shall conform to Tables 9.2 or 9.3 of this Specification as appropriate.



12.2.2 
Test signs and test samples for accelerated natural weathering shall be conducted on finished signs or on prepared panels representative of finished signs. The test panels shall be prepared by cutting a piece 100mm ( 100mm from the samples selected and shall be conditioned in accordance with ISO 139 and shall be identified on the back

12.2.3 
Posts and mild steel brackets and hoops shall meet the test requirements given in Table 12.2.

Table 12.2


Test Requirement

All Posts 
Appearance of hot dip galvanised coating must comply with the requirements of Clause 6.1 of I.S. EN ISO 1461:1999

Hot dip galvanised coating thickness shall comply with Table 2 of I.S. EN ISO 1461:1999. The test method shall be in accordance with clause 6.2.2 of I.S. EN ISO 1461:1999.

Additional requirements for Painted Posts
These posts shall comply with A, B, C, D and E of Table 12.1. These posts shall also comply with the chromaticity coordinates referenced in I of Table 12.1

12.3  Register of Approved Materials 

12.3.1 

Only sign face sheet material which has received the prior written approval of the DOELG may be used in the manufacture of signs.

12.3.2 

A register of approved sign face sheet materials is maintained by the DOELG and the following information is recorded in this register:

(i) Name of sign face sheet material manufacturer

(ii) Class of material

(iii) Colour

(iv) Method of application (heat activated or pressure sensitive)

(v) Watermark/Cell Pattern

12.3.3 

Application forms and details of the approval system for sign face sheet material and for overlay film may be obtained from the Principal Officer, Road Safety and Traffic Section, Department of the Environment and Local Government, Custom House, Dublin 1.

12.3.4 

Separate approval is required for each combination of the following parameters:

· Material Class ( Class 1 or Class 2 )

· Colour

· Process ( heat activated or pressure sensitive)

12.3.5 

In order to be included on the register, test documentation which shows compliance with the requirements of Table 12.1 is required for vinyl material and overlay film.

12.3.6 

Vinyl material and overlay film must continue to comply with the requirements of Table 12.1 in order to remain on the register.

12.3.7 

It is a requirement that vinyl material and overlay film be tested and approved at intervals not exceeding 5 years. Non compliance will cause materials to be removed from the register

12.4   Register of Approved Sign Manufacturers

12.4.1 
The NSAI maintains a register of approved sign manufacturers and this register lists the manufacturer’s name and certification category.
12.4.2 
A manufacturer may be approved as a certified manufacturer for two or more categories as set out in Section 3 of this document. 

12.4.3 
Sign manufacturers shall be subject to a testing and inspection regime ( as specified by NSAI ) to check continued compliance in respect of each category for which they are certified.

Appendix 1

Class 1 material may be used in the following circumstances:

(i)  Where the sign location is such that wide angularity of retroreflection is necessary, e.g. overhead bridges or chevron signing at roundabouts or sharp bends.

(ii)  On Motorway signs. 

(iii)  On Dual Carriageway signs in lighted areas.

(iv)  On important safety related signs, e.g. “stop” or “yield” in lighted areas.

(v)  At locations with high accident records where the use of such material is considered beneficial.

Appendix  2

Nomogram for Determining Sizes and Numbers of Circular and Rectangular Hollow Steel Sections (Extract from U.K. Department of Transport document). 

1. Designed to BS.449. 

Stresses: pb=162x106 N/m2 + 25% 

Hollow sections to BS.4848 Part 2. 

Hollow sections in material to BS.4360. 

2.   Sheets l-4:  Calculate the Area of the sign plate in square metres and mark on its scale. 

3.   Decide on Wind Pressure in N/m2 and mark on its scale. 

4.   Align a straight edge to coincide with Area and Wind Pressure marks; then mark where this line crosses Pivot Line 1. 

5.   Align the straight edge with the mark on Pivot Line 1, to a mark on the scale showing the Height of the Centre of the sign; then mark where this line crosses Pivot Line 2. 

6.   Take a horizontal line from the mark on Pivot Line 2 and make marks where it crosses the inclined lines showing post sizes. 

7.   The inclined lines where the marks fall show the section size of the post in Circular or Rectangular steel. The zones show the number of posts which are necessary: 1,2,3 or 4. 

8.   Frequently a choice of number and section size of the posts will be indicated; selection of the best arrangement will depend on conditions at the site.

Example 1. 

Given: (a) Area of sign  = 1.3 m2.

(b) Wind pressure = 1000 N/m2
(c) Mounting height to centre of sign = 2.5 metres

(d) Sign to be mounted on ONE post only

Answer: 

1 Post 76.1 O.D x 3.2 mm     - Circular hollow section. 

or 1 Post 80 x 40 x 3.2          -  Rectangular hollow section.. 

Appendix 2

Example 2.

Given: (a) Area of sign  = 7.5 m2.

(b) Wind pressure = 1200 N/m2
(c) Mounting height to centre of sign = 3.5 metres

(d) Sign to be mounted on TWO or THREE posts

Answer:

2 Posts 168.3 O.D. x 5 mm     - Circu1ar hollow section

or  2 Posts 150 x 100 x 6.3      - Rectangular hollow section

or

3 Posts 139.5 O.D. x 5 mm      - Circular hollow section

or  3 Posts 160 x 80 x 5            - Rectangular hollow section
.

Note: Nomograms are contained in pages 34 to 37.

Appendix 2 (continued)

Nomogram Sheet 1 of 4 ( not included in electronic copy)

Appendix 2 (continued)

Nomogram Sheet 2 of 4 ( not included in electronic copy)
Appendix 2 (continued)

Nomogram Sheet 3 of 4 ( not included in electronic copy)
Appendix 2 (continued)

Nomogram Sheet 4 of 4 ( not included in electronic copy)
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