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Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

1 The Specification referred to in the Tender shall be the ‘Specification for Highway Works’, published by
the Stationery Office (formerly HMISO) as Volume 1 of the Manual of Contract Documents for Highway
Works, as modified and extended by the following:

WAYer Yruwn

“
o,

()  Appendix 0/1: Contract-specific Additional, Substitute and Cancelled Clauses, Tables and Figures;

(i)  Appendix 0/2: Contract-specific minor alterations to existing Clauses, Tables and Figures;

(i) The Numbered Appendices listed in Appendix 0/3;

(iv) Appendix 0/5: Special national alterations of the Overseeing Organisation of Scotland, Wales or
Northern Ireland. Appendix 0/4 contains a list of the Drawings.

2 The relevant publication date of each page of the Specification for Highway Works is given in the
Schedule of Pages and Relevant Publication Dates.

3 An Additional Clause as indicated by a suffix ‘A’ in Appendix 0/5 is an alteration originating from the
Overseeing Organisation of Scotland, Wales or Northern Ireland. An Additional Clause as indicated by
a suffix ‘AR’ in Appendix 0/1 is a Contract-specific alteration.

4 A Substitute Clause, as indicated by the suffix ‘S’ in Appendix 0/5 is an alteration originating from the
Overseeing Organisation of Scotland, Wales or Northern Ireland. A Substitute Clause as indicated by a
suffix ‘SR’ in Appendix 0/1 is a Contract-specific alteration.

5 A Cancelled Clause as indicated by a suffix ‘C’ in Appendix 0/5 is an alteration originating from the
Overseeing Organisation of Scotland, Wales or Northern Ireland. A Cancelled Clause indicated by a
suffix ‘CR’ in Appendix 0/1 is a Contract-specific alteration.

6 Insofar as any of the Numbered Appendices may conflict or be inconsistent with any provision of the
Specification for Highway Works the Numbered Appendices shall always prevail. Additionally,
Numbered Appendices 0/1 and 0/2 shall take precedence over Numbered Appendix 0/5.

7 Any reference in the Contract to a Clause number or Appendix shall be deemed to refer to the
corresponding Substitute Clause number or Appendix listed in Appendix 0/1, 0/2 or 0/5.

8 Where a Clause is altered any original Table/Figure referred to in the Clause shall apply unless the
Table/ Figure is also altered. Where a Table/Figure is altered any reference in a Clause to the original
Table/Figure shall apply to the altered Table/Figure.

9 Where a Clause in the Specification relates to work goods or materials which are not required for the
Works it shall be deemed not to apply.

10  Any Appendix referred to in the Specification which is not used shall be deemed not to apply.

11 Where a Clause in the Specification is prefixed by an # this indicates that this particular Clause has a
substitute National Alteration for one or more of the Overseeing Organisations of Scotland, Wales or
Northern Ireland. Substitute or additional National Clauses shall be used within countries to which they
specifically apply and they are deemed to replace corresponding Clauses in the main text of the
Specification as appropriate. The substitute National Clauses are located at the end of the relevant
Series together with the additional National Clauses of the Overseeing Organisations.

A/PHLYM2-P1 Page 4
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Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification
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Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification
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List of Additional Clauses, Tables and Figures

Clause No (etc.) Title Written on
following Page
No.
NONE
List of Substitute Clauses, Tables and Figures
Clause No (etc.) Title Written on
following Page
No.
NONE
List of Cancelled Clauses, Tables and Figures
Clause No (etc.) Title Written on
following Page
No.

NONE
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass

Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification
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Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass

Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification
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Appendix 0/3 is comprised of two lists, A and B, of Numbered Appendices as follows:

List ‘A’ is a complete list of the numbered appendices referred to in the Specification for Highway Works with
those not adopted marked ‘Not used’. Those identified by the letters T or C shall be completed by the
Tenderer or Contractor respectively.

List ‘A’

(05/14) List of Numbered Appendices Referred to in the Specification for Highway works

Page No. | Completed By | Appx. No. Title
INTRODUCTION
0N Contract specific, Additional, Substitute and Cancelled
Clauses, Tables and Figures Included in the Contract
0/2 Contract specific Minor Alterations to Existing Clauses,
Tables and Figures Included in the Contract
0/3 List of contract specific Numbered Appendices Referred to
in the Specification and included in the Contract
0/4 List of drawings Included in the Contract
Not used | 0/5 Special National Alterations of the Overseeing
Organisations of Scotland/Wales/Northern Ireland
PRELIMINARIES
1M1 Temporary Accommodation and Equipment for the
Overseeing Organisation
Not used | 1/2 Vehicles for the Overseeing Organisation
Not used | 1/3 Radio Communication System for the Overseeing
Organisation
1/4 Working and Fabrication Drawings
1/5 Working and Fabrication Drawings
1/6 Supply and Delivery of Samples to the Overseeing
Organisation
1/7 Site Extent and Limitations on Use
1/8 Operatives for the Overseeing Organisation
1/9 Control of Noise and Vibration
110 Permanent Works to be Designed by the Contractor
111 Temporary Works Design
112 Setting Out and Existing Ground Levels
113 Programme of Works
Not used | 1/14 Payment Applications
1/15 Accommodation Works
1/16 Private and Publicly Owned Services and Supplies
117 Traffic Safety and Management
1/18 Temporary Highways for Traffic
119 Routeing of Vehicles
Not used | 1/20# Recovery Vehicles and Operation for Breakdowns
1/21 Information Boards
1/22 Progress Photographs
1/23 Risks to Health and Safety
Not used | 1/24 Quality Management System

A/PHLYM2-P1

ARUN DISTRICT COUNCIL LU/387/21/DOC

Page 10



Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass

Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification
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Page No. | Completed By | Appx. No. Title
Not used | 1/25 Temporary Closed Circuit Television (CCTV) System for
the Monitoring of Traffic
Not used | 1/27 Temporary Automatic Speed Camera System for the
Enforcement of Mandatory Speed Limits at Road Works
(TASCAR)
SITE CLEARANCE
Not used | 2/1 List of buildings, etc. to be Demolished or Partially
Demolished
2/2 Filling of Trenches and Pipes
2/3 Retention of Material Arising from Site Clearance
2/4 Explosives and Blasting
Not used | 2/5 Hazardous Materials
FENCING
3an Fencing, Gates and Stiles
ROAD RESTRAINT SYSTEMS (VEHICLE AND
PEDESTRIAN)
4/1 Road Restraint Systems (Vehicle and Pedestrian)
4/2 Information Required to demonstrate Compliance of Road
Restraint Systems to BS EN 1317-1, BSEN 1317-2, BS
EN 1317-3 and DD ENV 1317-4: 2002
DRAINAGE AND SERVICE DUCTS
51 Drainage Requirements
5/2 Service Duct Requirements
Not used | 5/3 Surface Water Channels and Drainage Channel Blocks
Not used | 5/4 Fin drains and Narrow Filter Drains
5/5 Combined Drainage and Kerb System
Not used | 5/6 Linear Drainage Channel Systems
Not used | 5/7 Thermoplastics Structural Wall Pipes and Fittings
EARTHWORKS
6/1 Requirements for Acceptability and Testing etc. of
Earthworks Materials
6/2 Requirements for Dealing with Class U1B and Class U2
Unacceptable Materials
6/3 Requirements for Excavation, Deposition, Compaction
(Other than Dynamic Compaction)
Not used | 6/4 Requirements for Class 3 Material
6/5 Geotextiles Used to Separate Earthworks Materials
6/6 Fill to Structures and Fill Above Structural Foundations
6/7 Sub-Formation and Capping and Preparation and Surface
Treatment of Formation
6/8 Topsoiling
6/9 Earthwork Environmental Bunds, Landscape Areas,
Strengthened Embankments
Not used | 6/10 Ground Anchorages, Crib Walling and Gabions
6/11 Swallow Holes and Other Naturally Occurring Cavities and
Disused Mine Workings
6/12 Instrumentation and Monitoring
Not used | 6/13 Ground Improvement
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Page No. | Completed By | Appx. No. Title
6/14 Limiting Values for Pollution of Controlled Waters
6/15 Limiting Values for Harm to Human Health and the
Environment (11/04)
ROAD PAVEMENTS — GENERAL
M Permitted Pavement Options (Schedules 1, 2, 3, 4 and 5)
7/2 Excavation, Trimming and Reinstatement of Existing
Surfaces
Not used | 7/3 Surface Dressing — Performance Specification (Sheets 1,
2 and 3)
7/4 Bond Coats, Tack Coats and Other Bituminous Sprays
(Sheets 1, 2 and Binder Data Sheet)
Not used | 7/5 In Situ Recycling — The Remix and Repave Processes
716 Breaking Up or Perforation of Existing Pavement
Not used | 7/7 Slurry Surfacing Incorporating Microsurfacing (Sheets 1, 2
and 3)
Not used | 7/8 Not Used
7/9 Cold-Milling (Planning) of Bituminous Bound Flexible
Pavement
Not used | 7/10 Not used
Not used | 7/11 Overband and Inlaid Crack Sealing Systems
Not used | 7/12 Arrester Beds
Not used | 7/13 Saw-Cut Crack and Seal Bituminous Overlays on Existing
Jointed Concrete Pavements
Not used | 7/14 Preparation of Jointed Concrete Pavements Prior to
Overlaying and Saw-Cut and Seal of the Bituminous
Overlay
Not used | 7/15 Saw-Cut, Crack and Seat Existing Jointed Reinforced
Concrete Pavements
Not used | 7/16 Cracking and Seating of Existing Jointed Unreinforced
Concrete Pavements and CBM Bases
Not used | 7/17 Cracking Plant and Equipment Progress Record
Not used | 7/18 Site Specific Details and Requirements for Cold Recycled
Bitumen Bound Material
Not used | 7/19 Site Specific Details and Requirements for Recycled
Cement Bound Material
Not used | 7/20 Not used
Not used | 7/21 Surface Dressing — Recipe Specification (Sheets 1, 2 and
Binder Data Sheet)
Not used | 7/22 Repairs to Potholes
ROAD PAVEMENTS — CONCRETE AND CEMENT
BOUND MATERIALS
Not used | 10/1 Plant and Equipment for the Construction of Exposed
Aggregate Concrete Surface
KERBS, FOOTWAYS AND PAVED AREAS
111 Kerbs, Footways and Paved Areas
Not used | 11/2# Access Steps
TRAFFIC SIGNS
1211# Traffic Signs: General
Not used | 12/2 Traffic Signs: Marker Posts

A/PHLYM2-P1

ARUN DISTRICT COUNCIL LU/387/21/DOC

Page 12



Persimmon Homes Thames Valley
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S$38/278 Agreement Highway Works Specification
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Page No. | Completed By | Appx. No. Title
TRAFFIC SIGNS (Continued)
12/3 Traffic Signs: Road Markings and Studs
Not used | 12/4 Traffic Signs: Cones, Cylinders, FTD’s and Other Traffic
Delineators
12/5 Traffic Signs: Traffic Signals
Not used | 12/6 Traffic Signs: Special Sign Requirements on Gantries
ROAD LIGHTING COLUMNS AND BRACKETS, CCTV
MASTS AND CANTILEVER MASTS
13/1# Information to be Provided When Specifying Lighting
Columns and Brackets
13/2 (Specification for Highway Works) Typical Lighting Column
and Bracket Data Sheets 1 and 2
13/3 Instructions for Completion of Lighting Column and
Bracket Data Sheets
Not used | 13/4 Information to be Provided When Specifying CCTV Masts
Not used | 13/5 (Specification for Highway Works) Typical CCTV Mast
Data Sheet
Not used | 13/6 Instructions for Completion of CCTV Mast Sheets
Not used | 13/7# Information to be Provided When Specifying Cantilever
Masts
(Specification for Highway Works) Typical Cantilever
Not used | 13/8 Masts Data Sheets 1 and 2
Not used | 13/9 Instructions for Completion of Cantilever Masts Data
Sheets
ELECTRICAL WORK FOR ROAD LIGHTING AND
TRAFFIC SIGNS
141 Site records
14/2 Location of Lighting Units and Feeder Pillars
14/3 Temporary Lighting
14/4 Electrical Equipment for Road Lighting
Not Used | 14/5 Electrical Equipment for Traffic Signs
MOTORWAY COMMUNICATIONS
Not used | 15/1 Motorway Communications
Not used | 15/2 Cable Duct Requirements
PILING AND EMBEDDED RETAINING WALLS
Not used | 16/1 General Requirements for Piling and Embedded Retaining
Walls
Not used | 16/2 Precast Reinforced and Prestressed Concrete Piles and
Precast Reinforced Concrete Segmental Piles
Not used | 16/3 Bored Cast-in-Place Piles
Not used | 16/4 Bored Piles Constructed using Continuous Flight Augers
and Concrete or Grout Injection through Hollow Auger
Stems
Not used | 16/5 Driven Cast-in-Place Piles
Not used | 16/6 Steel Bearing Piles
Not used | 16/7 Reduction of Friction on Piles

A/PHLYM2-P1
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Page No. | Completed By | Appx. No. Title
Not used | 16/8 Non-Destructive Methods for Testing Piles
Not used | 16/9 Static Load Testing of Piles
Not used | 16/10 Diaphragm Walls
Not used | 16/11 Hard/Hard Secant Pile Walls
Not used | 16/12 Hard/Soft Secant Pile Walls
Not used | 16/13 Contiguous Bored Pile Walls
Not used | 16/14 King Post Walls
Not used | 16/15 Steel Sheet Piles
Not used | 16/16 Integrity Testing of Wall Elements
Not used | 16/17 Instrumentation for Piles and Embedded Walls
Not used | 16/18 Support Fluid
STRUCTURAL CONCRETE
171 Schedule for the Specification of Designed Concrete
Not used | 17/2 Note used
17/3 Concrete — Surface Finishes
17/4 Concrete — General
17/5 Buried Concrete
Not used | 17/6 Grouting and Duct Systems for Post-tensioned Tendons
Not used | 17/7 Precast Concrete Products
STRUCTURAL STEELWORK
Not used | 18/1 Requirements for Structural Steelwork
PROTECTION OF STEELWORK AGAINST CORROSION
Not used | 19/1 (Specification for Highway Works) Form HA/P1 (New
Works) Paint System Sheet Requirements for Other Work
Not used | 19/2 Requirements for Other Work
Not used | 19/3 (Specification for Highway Works) Form HA/P2 Paint Data
Sheet
Not used | 19/4# (Specification for Highway Works) Form HA/P3 Paint
Sample Despatch List: Sheets 1 and 2
Not used | 19/5 General Requirements
WATERPROOFING FOR CONCRETE STRUCTURES
20/1 Waterproofing for Concrete Structures
BRIDGE BEARINGS
211 Bridge Bearing Schedule
Not used | 22/1 Not Used
BRIDGE EXPANSION JOINTS AND SEALING OF GAPS
Not used | 23/1 Bridge Deck Expansion Joints Schedule
Not used | 23/2 Sealing of Gaps Schedule (Other than in Bridge Deck
Expansion Joints)
BRICKWORK, BLOCKWORK AND STONEWORK
Not used | 24/1 Brickwork, Blockwork and Stonework
SPECIAL STRUCTURES
Not used | 25/1 Requirements for Corrugated Steel Buried Structures
Not used | 25/2 Requirements for Reinforced Soil and Anchored Earth
Structures
Not used | 25/3 Requirements for Pocket — Type and Grouted — Cavity

Reinforced Brickwork Retaining Wall Structures

A/PHLYM2-P1
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Page No. | Completed By | Appx. No. Title
Not used | 25/4 Environmental Barriers
Not used | 25/5 Requirements of Buried Rigid Pipes for Drainage
Structures
MISCELLANEOUS
26/1 Ancillary Concrete
Not used | 26/2 Bedding Mortar
Not used | 26/3 Cored Thermoplastic Node Markers
LANDSCAPE AND ECOLOGY
Not used | 30/1 General, sheets 1, 2 and 3
Not used | 30/2 Weed Control
Not used | 30/3 Control of Rabbits and Deer
Not used | 30/4 Ground Preparation
30/5 Grass Seeding, Wildflower Seeding and Turfing
Not used | 30/6 Planting, sheets 1 and 2
Not used | 30/7 Grass, Bulbs and Wildflower Maintenance
Not used | 30/8 Watering
Not used | 30/9 Establishment Maintenance for Planting
Not used | 30/10 Maintenance of Established Trees and Shrubs
Not used | 30/11 Management of Waterbodies
Not used | 30/12 Special Ecological Measures
MAINTENANCE PAINTING OF STEELWORK
Not used | 50/1 (Specification for Highway Works) Form HA/P1
(Maintenance) Paint System Sheet
Not used | 50/2 Requirements for Other Work
Not used | 50/3 (Specification for Highway Works) Form HA/P2 Paint Data
Sheet
Not used | 50/4# (Specification for Highway Works) Form HA/P3 Paint
Sample Despatch List: Sheets 1 and 2
Not used | 50/5 General Requirements
1 SR N g
List ‘B’

List of Contract Specific Numbered Appendices Devised for the Contract

Page No

Appendix No.

Appendix Title

Schedule A Drainage System Manufacturer’s Details

Schedule B Traffic Sign Face Details

Schedule C WSCC Traffic Signal Dasign s Installation Standards

Schedule D WSCC document Lighting of Developer Promoted Highway
Schemes in West Sussex
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Drawing No
PHLY-MB-S278-GF-DR-D-308
PHLY-MB-S278-GF-DR-D-310
PHLY-MB-S278-GF-DR-D-311
PHLY-MB-S278-GF-DR-D-312
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N

PHLY-MB-S278-GF-DR-D-320
PHLY-MB-S278-GF-DR-D-321

PHLY-MB-S278-GF-DR-D-322

PHLY-MB-S278-GF-DR-D-323
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PHLY-MB-S278-GF-DR-D-325

PHLY-MB-S278-GF-DR-D-326

PHLY-MB-S278-GF-DR-D-313

R

Title

Topographical Survey Drawing
General Arrangement Drawing
Construction Treatments Drawing
Drainage and Ducting Drawing

Visibility Drawing
String Labels and Setting Out Drawing
Stockdale

Longitudinal Sections Along MC6N, MC7N,
MC8N, MC9ON, MCLO, M001, MCL8, MCLW,
MCLX & MCLY

Northern Roundabout Cross Sections Along
MCRS5, MCR6 & MCRY

Northern Roundabout Cross Sections Along
MCRS8, MCR9 & M001

Northern Roundabout Cross Sections Along
MCL8 & MCLO

Southern Bypass Roundabout

Forward Visibility Splay Long Sections

Drawing No
PHLY-MB-S278-GF-DR-D-408

PHLY-MB-S278-GF-DR-D-409
PHLY-MB-S278-GF-DR-D-410
PHLY-MB-S278-GF-DR-D-411

PHLY-MB-S278-GF-DR-D-412
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PHLY-MB-S278-GF-DR-D-420

PHLY-MB-S278-GF-DR-D-421

PHLY-MB-S278-GF-DR-D-422

PHLY-MB-S278-GF-DR-D-423

PHLY-MB-S278-GF-DR-D-424

PHLY-MB-S278-GF-DR-D-425

PHLY-MB-S278-GF-DR-D-426
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Title

Topographical Survey Drawing
Site Clearance Drawing

General Arrangement Drawing
Construction Treatments Drawing
Drainage and Ducting Drawing

Visibility Drawing

Traffic Signals Drawing
Tree/Vegetation Removal Drawing
String Labels and Setting Out Drawing

Stockdale

Southern Roundabout
Cross Sections Along MCRO & MCR1
Southern Roundabout

Cross Sections Along MCR2 & MCR3
Southern Roundabout

Cross Sections Along MCR4 & MCL4
Longitudinal Sections Along MR01, MR02
MRO03, MR04, MCL4 & MFTZ

A259 Worthing Road Roundabout
Forward Visibility Long Sections

WAYer Bruwn

Scale Size
1:250 AO
1:250 AO
1:250 AO
1:250 AO
Varies A0
1:250 AO
Varies A0
H = 1:250
v=1100 A0
H = 1:250
v=1.100 A9
H = 1:250
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H = 1:250
v=1.100 A0
AO
Scale Size
1:250 AO
1:250 AO
1:250 AO
1:250 AO
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Varies AO
Varies A0
1:250 AO
1:250 AO
H = 1:250
v=1100 A0
H = 1:250
v=1.100 A9
H = 1:250
v=1.100 A9
H = 1:250
v=1.100 A9
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Drawing No Scale Size
PHLY.MB.S276.GF-DR.D-400  Section 38/27é Agréehient Drawmg 1:250 AO
PHLY-MB-S278-GF-DR-D-TK1 Anticipated Vehicle Swept Paths 1:500 A0
Drawing No Title Size
SSE203224-LD-001 Southern Bypass Roundabout Street Lighting 1:500 A1
Layout Drawing 1 of 2
SSE203224-LD-002 Southern Bypass Roundabout Street Lighting 1:500 A1
Layout Drawmg 20f2

Drawing No Title Scale Size
19945 — Sheet 9 Utility Survey — Sheet 9 1:200 A0
19945 — Sheet 10 Ut|||ty Survey — Sheet 10 1:200 A0
Drawing No. Title Scale Size
S278/38/01 Alternative Methods of Laying Kerbs As shown A3
S278/38/02 Approved Kerb Type Selection Sheet 1 As shown A3
S278/38/03 Approved Kerb Type Selection Sheet 2 As shown A3
S278/38/04 Footway / Cycleway Type 1 and 2 As shown A3
8278/38/05 Footway / Cycleway Type 3 and 4 As shown A3
$278/38/09 Service Margins. ‘ ' Asshown A3
S278/38/10 E"rg;‘ﬁ,c;eyd Arrangement of Services within Public As shown A3
S278/38/11 Drainage — Gully A — Pre-Cast Concrete As shown A3
S278/38/13 Drainage — Type B Catchpit As shown A3
S278/38/14 Vortex Flow Control — Type B Manhole As shown A3
S5278/38/17 Street Furniture - Bollards As shown A3
S278/38/18 Street Furniture — Tactile Crossings As shown A3
S278/38/19 Street Furniture Refuge Islands As shown A3
S278/38/20 Carriageway — Tie-in Options As shown A3
S278/38/21 Carriageway — Flexible Specification As shown A3

WSCC Traffic Signal Installation Standards - Annex D

- Typical Section Through Traffic Signals Access Chamber and

Kerb Loop Connection

- Traffic Signal Access Chamber Details As shown Ad

- Traffic Signal Duct Bedding Details

Lighting of Developer Promoted Highway Schemes in

West Sussex

- Road Lighting Column Erection Details As shown A4
WOEC al aat 1ol d NTS A3

A/PHLYM2-P1
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Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification
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Accommodation Required

An adequate desk, chair and filing cabinet(s) and associated space within a secure section of the
Contractor’s Site offices will be required for i Engineers throughout the course of the works. Suitable
power su pply for a computer etc will be required. equ

made available on site for use by the Resident and Visiting En

and Network Hai) as may be required during the course of the works.

A/PHLYM2-P1 Page 23
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Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

ADDendix 8 - Tasting to be carricd oub by the Conbactor

ez \\\\\\

Notes:

robrewn

//1’

-—

The Contractor is advised to agree the exact testing regime with the Frojeot Mangger,
Engineer/Highway Authority in writing prior to commencement of the works

astar i a 1O Carsy out TP Floran oy Do Annanadiy AN Yo
ONITRCTaT IS roguiired 1o carry ouwt ground fvestigation. Soes Appongiy 1818 for

gu

S
§
N
SN
QN

Da

3 For all tests a UKAS test report or certificate is required. For all geoenvironmental/chemical
tests a MCERTS test report or certificate is required.

4 Unless otherwise stated above, all sampling and testing in this Appendix shall be by the
Contractor.

5 Tests comparable to those specified in this Appendix will be necessary for any equivalent work,
goods or materials proposed by the Contractor (See sub-Clause 105.4).

6 Unless otherwise shown in this Appendix test certificates for work, goods or materials as
scheduled under any one Clause are required for all such work, goods or materials in the
Works.

7 The Contractor should note that surface course surface regularity testing (Clause 702) is
included in this Appendix / Schedule.

8 All samples/tests shall be given a site reference number (not the laboratory reference number)
that enables ease of reference and location. Such reference should include location and
depth/elevation as a minimum. Colour photographs shall be taken of each sample/test location
showing all necessary details of the location and material being sampled/tested. Artificial (flash)
lighting shall be used for each photograph. Each photograph shall contain a graduated scale
together with a reference board identifying the project and the sample/test number, a standard
colour chart and a monochrome step wedge.

9 Preliminary records of all test results shall be provided to the Project Manager within 48 hours
of completion of the test. On completion of the works, an Earthworks Validation Report shall be
prepared by the Contractor presenting a record of the works carried out, full records of all loads
delivered to and removed from site, and full records of all acceptability and compliance testing.
The Earthworks Validation Report shall be presented in a single document together with a copy
of the report in pdf format and digital data in AGS4 format.

10 In areas of new full depth carriageway construction, the CBR value ofthe placed Capplng and
Type 1 subbase material shall be tested by & meathod appeg v the ¥ S Rdangger and
Highway Authority”.
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Clause | Works, Goods or Material Test Frequency Test Comments

of Testing Certificate

Series 300

306 Permanent Fencing Quality
management
scheme applies

Concrete components | Coverto 1 per [Tests/samples
reinforcement consignment should not normally
(maximum 1 be required]
per 100
components
(BS 1722)

308 Gates and stiles Quality
management
scheme applies

Reinforced concrete Coverto 1 per [Tests/Samples
posts reinforcement consignment should not normally
(maximum 1 be required]
per 100
components
(BS 3470)
308 & Preservation of Timber Full sapwood As required Required Quality
31 penetration in sub- for each management
Clause batch scheme applied
311.2(v)
[Test/samples
should not normally
be required]
Series 400
402 Welding Welding (Every seven Required | Quality
procedures years) management
(manufacturers scheme applies
tests)
Welder qualification | As required
(manufacturers in sub clause
tests) 402.7 (iii)
Production testing As required
(Manufacturers in sub clause
tests) 402.7 (iv)
Welded joints Destructive testing | [See sub
clauses
402.7 (v) and
402.7 (vi)

403 Anchorages and attachment Ultimate tensile Required | To provide well
systems for use in drilled load attested and
holes (Manufacturers documented

test) evidence

404 Anchorages in drilled holes Loading test on site | As required Required

in Appendix
4/1
Post foundations

A/PHLYM2-P1
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Clause | Works, Goods or Material Test Frequency Test Comments

of Testing Certificate

Series 400 (continued)

406 Vehicle parapets Required | Quality management
scheme applies —
applicable only to
legacy systems not
falling under the CPR.

407 Anchorages and attachment Ultimate Tensile Required | To provide well

systems for use in drilled load attested and
holes (Manufacturer’s documented evidence
test) for legacy systems
not falling under the
CPR.
409 Vehicle parapet posts Required
General In accordance with
manufacturer’s
installation manual
Legacy Systems Static destructive Acceptance criteria in
testing: BS 6779-1 clause
9.4.3.2.6.3
410 Anchorages in drilled holes On-site tensile load | As required required 1
test in contract
specific
appendix 4/1
411 Pedestrians Parapets and Manufacturer’ N)
Guardrails s tests: [see 411.8]
yield/proof
strength of
material,
ultimate
strength and
the extension
at break
Series 500
501 Pipes for Drainage and Product certification
Service ducts scheme or equivalent
Vitrified clay applies for product
not falling under the
Concrete Not Construction
PC/SRC exceedin Products Regulations
g 900mm (CPR).
Concrete dia
Prestresse
d
Iron-cast
Iron Ductile
PVC-U
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Fragmentation (N)

Water-soluble
sulphate (WS)
content (N)

5 per source

Oxidisable sulfides
(OS) content and
total potential
sulphate (TPS)
content (N)

5 per source

Grading

1 per 500
tonnes*

Clause | Works, Goods or Material Test Frequency Test Comments
of Testing Certificate
Series 500 (continued)
GRP
Plastics. See Table 5/1
Corrugated steel (Manufacturers Required
tests) (AASHTO)
Corrugated Not
steel bitumen exceeding
protection 900mm dia
Other materials Required BBA certification (or
equivalent ) applies
503 Pipe bedding Grading and fines
content
Water-soluble Minimum fto allow for
sulphate (WS) natural variability of
content (N) sulphur compounds
Oxidisable sulfides
(OS) content and
total potential
sulphate (TPS)
content (N)
Resistance to
fragmentation (N)
505 Filter medium backfill Plastic index (N) 1 per source | Required
Resistance to 1 per source | Required

[for bedding types not
falling under the
(CPR), Results of
routine control tests
from the factory
production control
system operated by
the producer to be
provided — see BS EN
13285]

Permeability (N)

1 per source
*
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Clause | Works, Goods or Material Test Frequency Test Comments
of Testing Certificate
Series 500 (continued)
506 Sealing existing drains [Appropriate
Concrete tests/samples should
Grout be scheduled where
not included under
other Clauses]
507 Chambers
Precast concrete Product certification
scheme applies
Corrugated (Manufacturers Required Product certification
galvanised steel tests) scheme applies
Manhole steps
Steel fitments
Covers, grates and Product certification
frames scheme applies
Cover bolts Quality management
scheme applies
508 Gullies and pipe junction For products not
falling under the
Precast concrete (CPR) product
Clay certification scheme
Cast iron and steel or equivalent applies
509 Watertightness of joints Air test All pipelines Required
with
watertight
joints
512 Backfill to pipe bays Grading 1 per 50 Required [Acceptance testing
tonnes (min can be scheduled for
of 3) bedding types not
falling under the
Construction Products
Regulation (CPR)]
Water-soluble 5 per source*
sulfate (WS)
content (N)
Oxidisable sulfides | 5 per source*
(OS) content and
total potential
sulfate (TPS)
content (N)
Clause | Works, Goods or Material Test Frequency Test Comments
of Testing Certificate
Series 500 (continued)
513 | | Plastic Index (N) | 1 per source* | Required |

A/PHLYM2-P1

ARUN DISTRICT COUNCIL LU/387/21/DOC

Page 29




Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

mayer brown

Permeable backing to earth
retaining structures

Water-soluble
sulfate (WS)
content (N)

5 per source

Oxidisable sulfides
(OS) content and
total potential
sulfate (TPS)
content (N)

5 per source

[Acceptance testing
can be scheduled for
bedding falling under
the CPR]

Resistance to
fragmentation (N)

1 per source*

Granular fill

Plastic Index (N)

Resistance to
fragmentation (N)

1 per source*

Water-soluble
sulfate (WS)
content (N)

5 per source

Oxidisable sulfides
(OS) content and
total potential
sulfate (TPS)
content (N)

5 per source

Grading

1 per 200
tonnes (min
of 3)*

Permeability (N)

1 per source*

Grading 1 per 200
tonnes (min
of 3)*
Permeability (N) 1 per source*
Precast hollow concrete | (Manufacturers Required
blocks tests)
514 Fin Drains (Manufacturers Required BBA certification (or
tests) equivalent) applies
515 Narrow filter drains
Geotextile, pipes and | (Manufacturers Required Product Acceptance
fittings tests) Scheme or

equivalent) applies

[Acceptance testing
can be scheduled for
bedding falling under
the CPR]
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S$38/278 Agreement Highway Works Specification

fragmentation (N)

Clause | Works, Goods or Material Test Frequency Test Comments
of Testing Certificate

Series 500 (continued)
516 Combined drainage and kerb | Load test

system
517 Linear drainage systems Load test
518 Thermoplastics structured (Manufacturers Required

wall pipes and fittings tests)
Series 600
601, Acceptable material Required [Acceptance testing
631to | Class General can be scheduled
637, Description for bedding falling
640 1 General granular fill | Grading/uniformity | Twice a under the CPR]

coefficient week*

Mc/MCV (N) 2 per [For recycled
1000m3 up to aggregate see Sub-
max of 5 per Clause 601.12 and
day* 601.18]

SMC of chalk (N) Twice a
week* [Appropriate

contract
compliance testing
should be
scheduled for all
products including
those falling under
CPR]

1C only Resistance to Weekly*
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

s,
ittt

rohrewn

Clause | Works, Goods or Material Test Frequency Test Comments
of Testing Certificate
Series 600 (continued)
Class | General
Description
2 General cohesive Grading Twice a Required
fill week*
Mc/MCV/PL 2 per Cross-reference
Undrained shear 1000m3 up to should be made to
strength (N) max of 5 per any requirements in
day* Appendix 6/1
SMC of chalk (N) Twice a
week*
Bulk density (pfa) 2 per
(N) 1000m3 up to
max of 5 per
day
3 General chalk fill mc (N) 2 per Required
1000m3 up to
max of 5 per
day*
SMC (N) Daily*
4 o Landscapsad Contarmination Susie - | Note 2
§ Note 1
5 Topsoil Grading Daily*
6 Saelected gramular Grading Soe
fill approval (3
tesiay and then
SVery
200 e
Dry density / Source
moisture conlent agproval {3
relgtionship tesis) and then
avery
300 ma
Maoisture Content Source
approval {3
festsy and then
avery
200 mz
Los Angeles SOUCe
coefficient approval {3
tesisy and then
avery
800 me
Effective angle of Sgurce
internal friction ang | approval &
effeciive cohesion | 19i5) and then
BVETY
808 ms
Contamination Note 2
Suts — Note 1
A/PHLYM2-P1 Page 32
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Clause | Works, Goods or Material Test Frequency Test Comments
of Testing Certificate
Series 600 (continued)
6F4 Size designation 1 per week*
and and overall grading
6F5 category
6F4 Maximum fines and | 1 per week* Required
and oversize categories
6F5 Volume stability of | 6 monthly
blast furnace slag
Volume stability of | 6 monthly
steel (BOF and
EAF) slag
Other aggregate Annex C of
requirements BS EN 13242
Laboratory dry
density and
optimum water
content
Water content
7 Selected cohesive Grading 1 per 400
fill /mc/MCV/bulk tonnes*
density (N)
SMC of chalk (N) Twice a
week*
PI/LL (N) Daily*
Organic Twice a [BS EN 1744-1,
matter/water week* or clause 10, clause
soluble sulfate daily where 11, clause 13]
(WS) (N) sulfates are
expected
Oxidisable sulfides | Twice a
(OS) and total week™* or
potential sulfate daily where
(TPS) content (N) sulfates are
expected
pH/chloride ion Weekly*
content (N)
Resistivity (N) [As required]
Undrained and [As required] [Cross-reference
drained shear should be made to
parameters (N) any requirements in
Appendix 6/1]
Permeability (N) [As required]
8 Miscellaneous fill Mc/MCV (N) Daily*
9 Stabilised materials | Pulverisation 1 per lane
width per
200m length*
mc/MCV (N)
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Field dry density

tent (N)

Clause | Works, Goods or Material Test Frequency Test Comments
of Testing Certificate
Series 600 (continued)
Class | General Description Bearing Ratio (N)
Required
Pulverised fuel ash Chemical analysis 1 per [As appropriate to
consignment* properties stated in
Table 6/1 or
Appendix 6/1]
Furnace bottom ash Grading 1 per 300
tonnes*
Fill adjacent to cementitious Water-soluble 1 per 400 At least 5 tests per
material or metallic items sulfate (WS) tonnes or per source for sulfur
content, oxidisable | location if compounds over
sulfides (OS) less than 400 the course of the
content and total tonnes* contract in
potential sulfate accordance with
(TPS) content (N) TRL Report 447,
tests 1-5
602 Earthworks material beneath | Frost heave (N) Required [Acceptance testing
surface of a road or paved can be scheduled
central reserve for materials not
(i) Off site source 1 every four falling under the
months* Construction
(ii) On site source As required Products
Regulation (CPR)]
[Appropriate
contract
compliance testing
should be
scheduled for all
products including
those falling under
CPR]
609 Geotextiles Tensile Strength 1 per 400 Required
621 square
Elongation metres*
Tensile Strength of
seams and joints
Static puncture
Characteristic
opening size
Water Permeability
Durability
612 Compaction of fills Required
Method compaction Field dry density [As required] 11
(N)
End product Optimum mc (2.5kg | Each class or 1
compaction rammer/vibrating sub-class of
hammer method) material*
(N)
T
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 600 (continued
845 Reguired
6441
643
*
622 Earthworks for reinforced soil | Redox potential 5 locations Required [Acceptance testing
638 and anchored earth within the can be scheduled
639 structures affected for materials not
area* falling under the
Construction
Products
Regulation (CPR)]
[Appropriate
contract
compliance testing
should be
scheduled for all
products including
those falling under
CPRJ
T
Drainage layers Grading 1 per 400
tonnes*
Chemical analysis
Reinforcing elements Coeff. Of friction Each type of
element with
each type of
fill*
Anchor elements Adhesion
624 Ground anchorages Proof loading As required Required 1
in Appendix
6/10
626 Gabions Required
Fill Grading 1 per 400
Los Angeles tonnes*
coefficient (N)
Wire and wire mesh [As appropriate to 1 per 400
properties stated in | squaremetres
Appendix 6/10] *
642 Earthworks materials for Constrained soil 3 on each Required
corrugated steel buried modulus (M*) side of each
structures structure*®
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Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass

Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

s,
ittt

rohrewn

Clause | Works, Goods or Material

Test

Frequency
of Testing

Test
Certificate

Comments

Series 700

710 Constituent materials in
recycled aggregate

Quality control

As required
by the
‘Quality
Protocol for
the
production of
aggregates
from inert
water’

Required

[See NG 710.1 and
NG 710.2]

71 Overbanding and inlaid crack
sealing systems

Required
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Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass

Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

central reserve

Grading and fines 1 per week*
content

Plastic Index (N)

Resistance to 6 monthly*

fragmentation (N)

Resistance to
wear-micro-Deval
test

Resistance to
freezing and
thawing
(magnesium sulfate
soundness) (N)

1 per source*

Water absorption [As required]
(N)

Volume stability of | 6 monthly
blast furnace slag

Volume stability of | 6 monthly

steel (BOF and

EAF) slags

CBR (N) 1 per source
and then
monthly*

OMC/mc (N) [As required]

Density (N) [As required]

Water absorption [as required]

(N)

Clause | Works, Goods or Material Test Frequency Test Comments
of Testing Certificate
Series 800
801 General requirements for Water-soluble 1 per 400 Required Acceptance testing
803 unbound mixtures for sulfate (WS) tonnes or per can be scheduled
804 adjacent to cement bound content (N) location if for materials not
805 materials, concrete less than 400 falling under the
806 pavements, structures or tonnes* Construction
products Oxidisable sulfides | 1 per 400 Products
(OS) content and tonnes or per Regulation (CPR)]
total potential location if
sulfate (TPS) less than 400 [Appropriate
content (N) tonnes* contract
Unbound mixtures beneath Frost heave (N) 1 per source* compliance testing
surface of a road or paved should be

scheduled for all
products including
those falling under
CPRJ
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Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass

Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

Blastfurnace slag

Bulk density (N)

Soundness (N)

Dicalcium silicate
disintegration (N)

Iron disintegration (N)

Steel slag

Bulk density

Volume stability (N)

Coarse aggregate for
surface course

Resistance to
polishing (PSV) (N)

Resistance to surface
abrasion (AAV) (N)

Clause | Works, Goods or Material Test Frequency Test Comments
of Testing Certificate
Series 900
821 Cement and other Tests for control and | Tests Required
822 Hydraulically Bound Mixtures | checking of HBM specified in
823 (HBM) Table 8/14
830 and table
831 8/15
832 Coefficient of linear
834 expansion
835 Tests for laboratory
840 mixture design
901, Aggregates for bituminous Required
925, materials
937, Resistance to Resistance to Monthly*
938 fragmentation fragmentation (N)
943 (hardness)
Resistance to Soundness (N) 1 per
freezing and thawing source*
(durability)
Water absorption (N) | [as
required]
Cleanness Sieve test (mass Monthly*
passing 0.063mm
sieve) (N)
Shape Flakiness index (N)

Binders for bituminous
materials

Penetration (N)

Softening point (N)

[Other BS EN tests]
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 900 (continued)
903 to Bituminous mixtures Grading (N) For Audit
907, Test
909 to purpose
912, only
914, Binder Content (N)
916,
925.
926,
929,
937,
938,
942,
943,
946 to
948
929 Base and Binder Course Permanent Works — [As
Asphalt Concrete (Design In situ air void required]
Mixtures) content (N)
Permanent Works —
Refusal air void
content (N)
Permanent Works —
Deformation
resistance
Deformation
resistance (design)
Stiffness (design)
930 EME 2 Permanent Works — [As
In situ air void required]
content (N)
Richness Modulus [As
(design) required]
Duriez (design)
Deformation
Resistance (design)
Stiffness
911 Rolled asphalt surface course | Stability value (N)
(design mix) Flow value (N)
Density (N)
915 Coated chippings Grading (N)
Binder content (N)
Flakiness index (N)
Resistance to
polishing (PSV) (N)
Resistance to surface
abrasion (AAV) (N)
Hot sand test (N)
Rate of spread (N)
921 Surface macrotexture Volumetric Patch (N) | [As Required
required]
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 900 (continued)
924 High Friction surfaces Quality control As required | Required Product
checks in sub- Acceptance
clause Scheme or
924.5 equivalent applies
System coverage As required
in Clause
924.6
Aggregate Resistance to
polishing (PSV) (N)
937 Stone mastic asphalt (SMA) Permanent Works — [As
binder course and regulating In situ air void required]
course content (N)
Permanent Works —
Deformation
resistance
Binder drainage test [As
(design) required]
Deformation
Resistance (design)
942 Thin surface course systems | General Properties Required | Product
Acceptance
Scheme or
equivalent applies
943 Rolled asphalt surface course
(performance-related design Permanent Works — [As
mix) In situ air void required]
content (N)
Permanent Works —
Deformation
resistance
Binder drainage test | [As
(design) required]
918 Slurry surfacing incorporating
microsurfacing
Binder
Product Identification
Vialit cohesion
Rate of spread
Penetration at 25 deg
and 5 deg. Celcius
(N)
Aggregates Flakiness index (N)
Resistance to
polishing (AAV) (N)
Resistance to surface
abrasion (AAV) (N)
Grading (N)
System
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
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S$38/278 Agreement Highway Works Specification

Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 900 (continued)
920 Bond coats, tack coats and
other bituminous sprays
Binder Product identification

Vialit cohesion

Accuracy of spread

Rate of spread

Penetration at 25 deg

and 5 deg. celcius

919 Surface Dressing
922 Binder

Product Identification

Vialit cohesion (N)

Accuracy of spread

Rate of spread

Penetration at 25 deg

and 5 deg celcius

Chippings Resistance to (PSV)

polishing (N)

Resistance to

abrasion (AAV) (N)

Grading (N)

Binder content (N)

Flakiness index (N)

Accuracy of spread

(N)

Rate of spread Frequency to be
reduced to daily
after 3 satisfactory
results, but not less
than 1 test per lane
per site

Rollers Spray bars working Before

works

starts and

daily during

works

950 Depressions Product

Acceptance
Scheme or
equivalent applies
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

containing white flints

Sand (ie fine
aggregate)

Acid-soluble material

(N)

Blastfurnace slag

Bulk Density (N)

Dicalcium silicate
disintegration (N)

Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1000
1001 Cement
1030 Portland cement CEM |
1044 Portland blastfurnace
cement
Blastfurnace cement
CEM III/A
Portland pfa cement
CEM 1I/B-V
Pozzolanic cement
CEM IV/A
Portland cement with Product
microsilica Acceptance
Scheme applies for
microsilica
Pulverised-fuel ash
Ground granulated blast
furnace slag
Admixtures
Mixing water Sulfate content (N)
Aggregates Resistance to
freezing and thawing
— magnesium sulfate
soundness (N)
Water absorption (N)
Flakiness index (N)
Shell content (N)
Resistance to
fragmentation (N)
Resistance to
polishing (PSV) (N)
Resistance to
abrasion (N)
Grading and fines
content (N)
Chloride content (N)
Total sulfur (TS) and
acid-soluble sulfate
(AS) content (N)
Flint course aggregate Water absorption (N) Required
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
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S$38/278 Agreement Highway Works Specification

Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1000 (continued)
) Iron disintegration (N)
Total sulfur (TS) and
acid-soluble sulfate
(AS) content (N)
Pulverised-fuel ash
1002 Pavement concrete Air content test (N) As required | Required Product certification
1003 in Table scheme applies
1004 10/10
1044 Density (N) As required
in Table
10/10
Strength (N) As required
in Table
10/10
1005 Consistence (workability) Degree of As required | required
Compactability in Table
(Compaction Index) 10/10
(N)
Vebe (N)
Slump (N)
1011 Dowel bars Required Product certification
1012 Tie bars (BS 4449) scheme applies
Dowel bars and Load test 1 per [See also sub-clauses
supporting cradles arrangeme 1011.5-7].
nt*
Sheathed dowel bars Bond stress 4 bars
Cranked tie bars Bend test 4 bars*
(coated)
Salt fog cabinet 4 bars*
1015 Joint filler board Weathering test 3 per Required Normally undertaken
source by manufacturer
Compression and 4 per
recovery source
Extrusion 1 per
source
Cork filler board Immersion in water 2 per
source
Immersion in acid 2 per
source
1016 Applied sealants 1 per
1017 1000m or 1
per day
Resilience 1 per
1000m or 1
per day
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Persimmon Homes Thames Valley
North Littlehampton Site Lyminster Southern Bypass
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S$38/278 Agreement Highway Works Specification

Bedding | Granular material

Mortar

Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1000 (continued)
Compression seals Required
(ASTM
D2628)
(BS 2752)
(BS 4443;
Part 4,
Method 10
and BS EN
ISO 2440)
(BS EN
ISO 1856)
(BS 903:
Part A16 or
BS ISO
1817)
Compression set 1 per type
of seal*
Immersion in oil 1 pertype
of seal*
Self expanding cork seal Tests specific in 1 per type
Clause 1017 of seal*
1026 Surface macrotexture BS EN 13036-1 1 per day Required
1044 Volumetric patch (set of 10)*
Technique (N)
1027 Aluminised curing compound | Efficiency Index 1 per Required
source*
1030 Wet lean concrete Density As required | Required
in Table
10/10
Cube strength (N)
1043 Foamed Concrete Cube strength (N) 2 cubers Required
per 12m3
Series 1100
#1101 Precast concrete kerbs, Bending strength
channels, edgings and
quadrants
1102 In situ asphalt kerbs Grading 1 test per Required [See BS 5931 for
Binder content 500 metres materials for in situ
laid* asphalt kerbs]
1104 Precast concrete flags Bending strength
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FTD’s and other delineator

Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1000 (continued)
1107 Concrete block paving Compressive
strength
1108 Clay pavers Bending strength
Skid resistance
Series 1200
1202 Permanent traffic signs
1207 Anchorage in drilled holes to Loading test on site [As
supports of traffic signs required]
1210 Holding down bolts and
anchorages to bases of
permanent bollards
1212 Road markings
1214 Permanent traffic cones and Required Certification that
traffic cylinders permanent traffic
cones and cylinders
have been tested and
comply with BS EN
13422 is required
Flat traffic delineators Required
Test specific in [As require] 1 [Where required]
Appendix 12/4
Other traffic delineators Required Certtification that
delineators have
been tested and
comply with Clause
1214 is required
Test specific in [As require] 1 [Where required]
Appendix 12/4
Temporary cones, cylinders, Required Certification that at

least 1 in 500 of any
batch of cones,
cylinders, FTD’s and
other delineators to
be used in the
Temporary Works
have passed the tests
in Clause 1214 as
appropriate is
required
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Clause

Works, Goods or Material

Test

Frequency
of Testing

Test
Certificate

Comments

Series 1200 (continued)

1217

Traffic signals

Quality management
scheme applies.
Statutory type
approval of
equipment applies

Cables

[Special sample tests
to BS 6346 should be
scheduled where
appropriate] Product
certification scheme
applies

Controllers
[Other equipment]

Test specified in
Appendix 12/5

Each
controller
before
delivery to
Site and
again after
installation

Cabling

Tests a, b, ¢, e, f, g,
h, j as defined in sub
clause 1424 .2

Each traffic
signal
installation

Required

Certification that
the installation
complies with
BS7671 (the IEE
Wiring Regulations)
is required

1218

Detector loops

Cable

Required

Certification that
completed cables
comply with
specification TR
2029 is required

Epoxy resin

Required
[Where

considered
appropriate

]

Certification that
the epoxy resin
complies with
specification MCH
1540 is required

Feeder cable

Required

Certification that
completed cable
comply with

specification TR
2031 is required

Joints

Pull test (4 kgf)

Each crimp

Installation

Series resistance

Insulation resistance

Inductance

Each loop

Required

Certification in
accordance with
specification MCH
1540 is required
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1300
1305 Anchorages for use in drilled Tensile load
holes
1306 Anchorages in drilled holes to | Loading test on site [As 1
columns and masts with required]
flange plates
1313 GFRP laminates Loss on ignition 1 per 50 [See sub-clauses
production 1313.10-17]
columns
Colour fastness 1 per batch
Electric strength
Water absorption
Impact strength
1314 Brackets for laminated GFRP Required
lighting columns
Polyurethane foam Bulk density 1 per batch
Surface hardness
Apparent bulk density | 2 per batch
Impact strength
Flexural stress
Series 1400
1421 Cable Product certification
scheme or
equivalent applies
1424 Lighting Units Tests specified in Each unit Required T Product
Clause 1424 certification
scheme applies.
Certification that
the installation
complies with
BS7671 (the IEE
Wiring Regulations)
is required
Networks Tests specified in Each Required T Certification that
Clause 1424 network the installation
complies with
BS7671 (the IEE
Wiring Regulations)
is required
Series 1500
1506 Copper communications Required Certification that
cable each completed
cable complies with
specification TR
2150 or TR 2158,
as appropriate, is
required
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1500 (continued)
Optical fibre communications Required Certification that
cable each completed
cable complies with
specification TR
2151 or TR 2159,
as appropriate, is
required
Coaxial communications Certification that
each completed
cable complies with
specification TR
2152 or TR 2160,
as appropriate, is
required
Energy cable Required Certification that
each completed
cable complies with
specification TR
2153 or TR 2161,
as appropriate, is
required
1513 Cable Joint Enclosures Test specified in Each CJE Required T Certification that
Clause 1513.12 the CJE satisfies
the air pressure
test is required
1518 Coaxial and copper Test specified in Each cable T Results to be
communications and power specification MCG (Stage 1) reported in
cable 1022 or MCG 1099, As required accordance with
as appropriate in MCG 1022 or MCG
Appendix 1099, as
15/1 (Stage appropriate
2)
Optical fibre communications | Test specified in Each cable T Results to be
cable specification MCG (Stage 1) reported in
1055 or MCG 1099, As required accordance with
as appropriate in MCG 1055 or MCG
Appendix 1099, as
15/1 (Stage appropriate
2)
1522 Motorwarn System
Steel posts Required
(BS 6323)
1526 Electrical Installations Tests specified in BS | Each Required T Certification that
7671 Installation the installation

complies with
BS7671 (the IEE
Wiring Regulations)
is required
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Clause

Works, Goods or Material

Test

Frequency
of Testing

Test
Certificate

Comments

Series 1500 (continued)

1530

Cable ducts

Product
Acceptance
Scheme or
equivalent applies

1533

Cable ducts

Mandrel test

Test specified in
Clause 1533

Each duct

Required

1 Certificate that
each length of duct
between chambers
satisfies the
Mandrel test is
required

Air test

Test specified in
Clause 1533

Each duct

Required

1 Certificate that
each length of duct
between chambers
satisfies the Air test
is required

Series 1600

1601

Soil samples
In situ soil tests

Required

[Appropriate soil
tests should be
scheduled where
required]

1602

1606

1610

1615

Concrete

Grout

Reinforcement

Prestressing

Steelwork

Welding

Protection against corrosion

Required

[Appropriate
tests/samples
should be
scheduled where
not included under
other
Clauses/Series]

1606

Coatings for protection
against corrosion

Adhesion

As required
in
Appendix
16/6

1607

Reduction of friction on piles

[Particular
requirements
detailed in
Appendix 16/7
should be
scheduled]

1608
1616

Integrity testing
Dynamic testing

[particular
requirements
detailed in
Appendix 16/8 or
16/16 should be
scheduled]

1609

Static load testing of piles

Required

[Testing of
preliminary piles
should be
scheduled in
Appendix 1/5
Particular
requirements
detailed in
Appendix 16/9
should be
scheduled]
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Clause

Works, Goods or Material

Test

Frequency
of Testing

Test
Certificate

Comments

Series 1600 (continued)

1612

Self hardening slurry mixes

[Particular
requirements
detailed in
Appendix 16/12
should be
scheduled]

1617

Instrumentation

[Particular
requirements
detailed in
Appendix 16/18
should be
scheduled]

1618

Support Fluids

To be proposed by
the Contractor

[Particular
requirements
detailed in
Appendix 16/18
should be
scheduled]
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mayer brown

Clause | Works, Goods or Material Test

Frequency
of Testing

Test
Certificate

Comments

Series 1700

1707 Hardened Concrete — Identity
Testing

Cube strength (N) —
as described in
contract specific
Appendix 17/4

Prestresse
d concrete-
two cubes
from 12m3
or2
batches
whichever
represents
the lesser
volume

Reinforced
concrete-
two cubes
from 24m3
or4
batches
whichever
represents
the lesser
volume

Mass
concrete-
two cubes
from 50m3
or 50
batches
whichever
represents
the lesser
volume

Additional
cubes for
special

purposes

Required

Contractor to cast
and test sufficient
additional cubes to
demonstrate cube
strength before
transfer

[See also Table NG
17/1]

[See also Table NG
17/1]

[tests/samples
should be
scheduled as
required See NG
1707.6]
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1700 (continued)
2 cubes
from each
of two
samples of
each batch
Density [As [Requirements
required] should be given in
Appendix 17/1 as
appropriate]
Fresh concrete Consistence (slump Each batch | Required [See sub-Clause
or compacting factor 1707.2]
or Vebhe) (N)
Air content Each batch
Density [as
Water/cement ratio required]

1710 Concrete packing [Appropriate
Mortar packing tests/samples
Epoxy resin bonding agent should be
scheduled]
Precast concrete not Cube strength Contractor to make
conforming to any product (Manufacturers tests) available records of
Standard or to BS EN 13369 tests by the
manufacturer
1711 Grouting and Duct Systems Product
for Post-tensioned tendons acceptance
scheme or

equivalent applies

Full scale trials,
where required in the
Contract

See sub-Clause
1711.1 and
Appendix 17/6
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1700 (continued)
Duct assembly See sub-Clause
verification tests 1711.3 and
Appendix 17/6
Fluidity See sub-Clause
1711.8 and sub-
Bleeding In Clause 1711.9 and
Volume change accordance table 17/15
Cube strength with BS EN
Sieve 447 and
Sedimentation BS EN 446
1712 Reinforcement
Steel bars Required Product certification
(BS 4449) scheme applies
Steel wire Required
(BS 4482)
Steel fabric Required
(BS 4483)
Stainless steel Required
(BS 6744)
1713 Fabricated reinforcement Required Certification that
(BS 8666) fabricated

reinforcement
complies with the
routine
inspection/testing
requirements of BS
8666 is not covered
by a product
certification
scheme listed in
Appendix B
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1700 (continued)
1716 Reinforcement jointing Permanent Required Product
systems elongation for each acceptance
Characteristic type of scheme or
strength connection | equivalent applies
(Manufacturers tests)
1717 Reinforcement metal arc Welding procedure As required [Where tests in
welding approval (BS EN ISO | inBS ISO addition to those
17660) 17660 specified in BS
7123 (tensile test
and macroetch
test) are required
full details should
be scheduled]
Tests should be
carried out by an
independent testing
body specified in
BS 8666
Welder approval (BS
EN 1SO 17660)
1718 Prestressing tendons
Steel wire
Steel bar
Seven-wire strand
Prestressing steel (all | Proof load [as 1
types) Breaking load required]
Elongation
Ductility
Relaxation
Modulus of elasticity
Other than lowest 0.1% proof load Each reel 1
strength wire or Breaking load
strand to BS 5896
1724 Post-tensioning anchorages Tests in accordance Required ( | Product
with BS EN 13391 BS EN acceptance
(Manufacturers tests) 13391) scheme or
equivalent applies
1726 Stainless steel bar Required Product
(BS 6744) acceptance
scheme or
equivalent applies
1727 Inspection and testing of [Tests should be
structures and components scheduled as
appropriate and
requirements given
in Appendix 17/4]
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robrewn

Clause | Works, Goods or Material Test Frequency | Test Comments

of Testing | Certificate

Series 1800 (continued)

1805 1805.2 Metallic products Required [Give type of
according metallic product
to BS EN and document
1090- required, noting
2:2008+A1: | specific
2011 Table | requirement for
1 steel grade S355

JR and JO
described in
1805.2]
1805.3.4 Special Properties Testing to identify As required [Give specific
of constituent products internal in testing
discontinuities or Appendix requirements and
cracks in zones to be | 18/1 frequency of testing
welded as specified in Appendix 18/1
in Appendix 18/1 with cross
reference in
Appendix 1/5]
1806 1806.4.4 Check of the Testing in As required
capability of cutting accordance with BS
processes that are likely to EN I1SO 6507
produce local hardness
1806.5.4 d) Check of the Check of the As required
hardness and geometry of hardness, testing in
hollow section components accordance with BS
subject to bending by cold EN I1SO 6507
forming
1807 1807.4.1.2 Qualification of Tests specified in BS | As required Results to be
welding procedures (Process | EN ISO 15614-1 or in BS EN reported in
111, 114, 12,13 and 14) BS EN ISO 15613 ISO 15614- accordance with
10or BSEN BS EN ISO 15614-
ISO 15613 1 or BSEN ISO
15613
1807.4.1.2 (3 Qualification of | Tests specified in BS | As required Results to be
welding procedures for joints | EN ISO 15613 in BS EN reported in
with restricted access ISO 15613 accordance with
BS EN ISO 15613
1807.4.1.2 (3 Qualification of | Tests specified in the | As required Results to be
welding procedures for other | standards listed in BS | in the reported in
welding processes EN 1090- standards accordance with
2:2008+A1:2011 listed in BS the standards listed
Table 13 EN 1090- in BS EN 1090-
2:2008+A1: 2:2008+A1:2011,
2011 Table 7.5.12 relating to
13 stud weld
procedure testing
1807.4.1.4 Validity of welding | Additional tests As required Results to be
procedure qualification specified in BS EN in BS EN reported in
1090- 1090- accordance with
2:2008+A1:2011, 2:2008- BS EN ISO 15614-
7.4.1.4 for a welding 2008+A1:2 1
procedure qualified in | 011,
accordance with BS 741.4

EN ISO 15614-1,
which is undertaken
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by a welding process
that has not been
used
Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1800 (continued)
Series 1900
1903 Abrasives Grading [As 11 [See NG 1903]
required]
Abrasives Hardness [As TT [See NG 1903]
required]
1909 Galvanised Coatings Test specified in BS As required
EN I1SO 1416
Thermally sprayed Test specified in BS As required
aluminium metal coatings EN ISO 1416
Aluminium Coating Required in
material accordance
with BS EN
ISO 14919
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 1900 (continued)
1910 Thermally sprayed to Pull of adhesion test | At the start 1
aluminium metal coating in accordance with of the
ASTM D4541-Type 3 | works and
[specific
subsequent
intervals]
Thermally sprayed to Grid test specified in | [As [Any additional
aluminium metal coating BS EN 22063 required] tests should be
(expected areas) scheduled in
Appendix 19/5]
1911, Hot dip galvanised coating to | Tests specified in BS | As required [Any additional
Table fasteners EN ISO 10684 tests should be
19/2B scheduled in
Appendix 19/5]
1912 Paints — ‘A’ and ‘B’ samples Provision of samples | As required Samples selected
19128 for ‘A’ and ‘B’ in accordance with
E samples tests clauses 1912 and
1912SE
Paints — ‘A’ and ‘B’ samples Specify gravity As required See NG 1912,3’
by rate of Appendix 19/4,
‘A’and ‘B’ Note 4; Appendix
sampling 19/4SE, Note 4;
NG 1912.3NI, 3
and Appendix
19/4NI
Paints — ‘A’ and ‘B’ samples Colour Match As required See NG 1912, 3
by rate of and NG 1912NI, 3
‘A’and ‘B’
sampling
1914 Coating system minimum film | Minimum dry film Required —
thicknesses thickness representat
measurement. In ive testing
accordance with BS
EN 1SO 2808,
BS3900-C5
Coating system adhesion Pull of adhesion test Required —
in accordance with representat
ASTM D4541 — Type | ive testing
3
Coating system defects Visual assessment Required [Any additional
supplemented by tests should be
appropriate testing scheduled in
Appendix 1/5]
Coating system defects — pin | Low or high voltage Required —
— holding or porosity detectors in representat
accordance with ive testing
ASTM G62-07 excluding
corners,
bolted
joints or
welds
Series 2000
2003 Permitted waterproofing [As required-See NG Product
systems 2003] acceptance
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scheme or
equivalent applies
Additional bituminous 1 per15
protection tonnes*
Stability value 1 per15
tonnes*
2004 Tar Tests specified in BS | 1 per Sampling to comply
76 source* with BS 76
Cut back bitumen Sampling to comply
with BS 3690:Part
1 [The viscosity test
is normally
sufficient]
Series 2100
2101 Bridge bearings
Bearings (other than Load testing — As required
Elastomeric serviceability limit in contract
state specific
Load testing — Appendix
ultimate limit state 211
Other tests specified
in contract specific
Appendix 21/1
Elastomeric bearings | Compressive test As required [Use test methods
Stiffness test in contact given in BS EN
Shear stiffness test specific 1337-3 section
Appendix 4.3.3 and annex H,
211 or state in contract
specific Appendix
21/1]
Other tests specified
in contract specific
Appendix 21/1
Series 2400
2401 Masonary cement
2402 Sand
2403 Water Test Specified in BS [As
EN 1008 required]
2404 Mortar admixtures
2405 Lime
2406/ Bricks
2417
Clay
Calcium silicate
Concrete
2407 Blocks
Clay
Concrete
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 2400 (continued)
2408 Reconstituted stone
2410 Stainless steel
2411 Wire/fabric
Bars
Ready mixed mortars
Mortars 1 set of
tests per
mix*
Series 2500
2501 Materials for corrugated steel Type approval
buried structures exceeding applies
900mm clear span or internal
diameter
Steel components Required
Zinc coating as
Protective coating appropriate
Paved invert system to the Product
standard or | acceptance
specificatio | scheme or
n listed in equivalent applies
the type
approval
Certificate
2502 Materials for reinforcing Product
elements, prefabricated acceptance
facing and capping units, and scheme or
washers equivalent applies
Carbon steel strip Required Silicon content and
(BS 1449: mechanical
Part 1.1 or | properties to be
BS EN stated on the
10025-1 certificate
and BS EN
10025-2)
Stainless steel strip Required Mechanical
(BSEN properties to be
10029, stated on the
10048, certificate
10051,
10258 and
10259
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 2400 (continued)
Reinforcing bar for anchor Required Tests scheduled
elements (BS 4449) under Clauses
1717 and 1909 are
required for welding
and galvanising of
anchor elements
Materials for fasteners
Stainless steel
Bolts, screws and
nuts
2503 Materials for pocket type
reinforced brickwork retaining
wall structures
Clay bricks (Soluble salt content 1 set of [Soluble salt
Efflorescence tests per content — sulfate
Compressive type of shall be determined
strength Water brick* in accordance with
absorption test No 2 in TRL
Initial rate of suction) report 447]
BS 3921/TRL Report
447) (N) [random sampling
to BS 3921 to be
employed]
2504 Environmental barriers Quality
Timber management
Concrete scheme applies
Steel [Appropriate
Brickwork tests/samples
Other materials should be
scheduled under
other Clauses]
Barriers Sound absorption As required [See NG 2504 14-
Sound Insulation in 17]
Appendix
25/4
Post foundations Loading test on site As required [See NG 2504.12]
in
Appendix
25/4
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 2400 (continued)
2505, Drainage structures/buried rigid pipes for drainage structures
2506 Pipes for drains and culverts having diameters or clear span exceeding 900mm
Vitrified clay
Concrete PC/SRC (Manufactures test) See sub-Clause
2506.28
Iron [see Note 2] [Note 2. Certificates
are provided for in
the relevant BS but
should not normally
be required except
for pipes which are
not quality marked
by a UKAS or
equivalent
accredited body
listed in Appendix B
of SHW.]
Corrugated steel (Manufacturers test) Type Approval
Certificate and BBA
Roads and Bridge
Certificate apply
Series 2600
2601 Bedding mortar materials Required Certification in
for each accordance with
batch Clause 2601 is
required
Bedding mortar Flow cone test Each batch 1
Flow between glass laboratory tests
plates
Compressive
strength
Expansion test
Water absorption
Elastic stability 1 per
source
Flow cone test Each load Site control tests
Compressive
strength
2604 Plastic coating to fencing Required Certification by
post, gates and ancillaries BS 1722: powder
Part 16) manufacturer and
applicator coating
is required
2607 Granolithic concrete Testing to be in
accordance with
Clauses 1702,
1703, 1707 and
1710
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate
Series 3000
3001 General Inspection Report
as Required in
Appendix 30/1
3005 Grass seeding, Wildflower Rate of spread of 1 per 1000
seeding and turfing fertilizer square
metres*
Rate of spread of 1 per 1000 11
seeding square
metres*
Chemical analysis of | 1 per
fertilizer source*
Grass seed 1 per Required 1
germination and source and | priorto
purity (Official Seed mix variety* | sowing
Testing Station tests)
Series 5000
5003 Abrasives Grading [As 11 [see # NG 5003]
required]
Hardness
5005 Aluminium and zinc spray Tests specified in BS | [As Areas to be tested
coatings EN 22063 required] in accordance with
Clause 5006
Aluminium coating Required
material (BSEN
1301-1)
Zinc coating material Required
(BS EN
1179)
Sherardized coatings Tests specific in BS [As [Sampling
4921 required] procedure and any
special adhesion
requirements
including test
method should be
scheduled]
Zinc electroplated coatings Tests specified in BS | [As
3382: Part2 required]
Planting to high strength grip [Special tests to
and tension control bolts detect hydrogen
embrittlement
should be
scheduled where
required]
5006 Metal spray coatings Tensile test specified | [As 1
in BS EN 22063 required]
Grid test specified in | [As 1
BS EN 22063 required]
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Clause | Works, Goods or Material Test Frequency | Test Comments
of Testing | Certificate

Series 5000 (continued)

# 5007 | Paints

5007S ‘A’ and ‘B’ Samples Specific Gravity [see 11 [see NG #5007]

E Clauses Samples will be
#5007 and selected in
5007SE] accordance with

Clauses #5007 and
5007SE

Colour match

Composition [see Clauses
#5009 and
5009SE]

Application

characteristics

Note for Table 1/5
1. Contamination testing in accordance with Appendices 6/14 and 8/15,
2. Freguency of contaminstion testing to be:

(i For natural materials excavated from the site minimum 3 or 1 suile avery 2000 me (whicheveris

greaters,

{iiy For natural materials impoded onio the site, source approval 3 sultes, then every 2000 ms from
ANy one Source.
{iiy For recycled aggragates,; source approval 3 suites, then svery 1080 ma from any one source.

Key

1

(N)

A/PHLYM2-
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Indicates a requirement in SHW for the test to be carried out by the Contractor; such tests

should therefore be scheduled in Appendix 1/5.

Indicates a statement in SHW that the test may/will be carried out under the direction of
the Overseeing Organisation; samples for such tests should therefore be required in

Appendix 1/6.

Indicates that the frequency of testing is given for general guidance and is only indicative
of the frequency that may be appropriate (i.e. no frequency is given in the SHW or
reference documents). Where materials are known to be marginal or if initial test results
show them to be such, the frequency of testing should be increased. Conversely where
material properties are consistently in excess of specified minimum requirements or well
below specified maximum limits, then the frequency of testing should be reduced.

Indicates that a UKAS or equivalent accredited laboratory sampling and test report or

certificate is required.
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S$38/278 Agreement Highway Works Specification

N

1. Extent of the Site

a)

b)

The extent of the site is indicated on the drawings.

The site includes the following areas:

Part of the carriageway, footway and verges of A258 Worthing Road, Highdown Drive and pait of
ihe devalopment site,

2. Limitations on Use

a)

b)

c)

d)

€)

9)

The Contractor shall note that any works on the public highway requires agreement from the
Highway Authority.

Work on the existing carriageways is likely to be restricted (where possible) to ensure that
free flowing traffic conditions are maintained at all times.

The use of temporary traffic signals will only be permitted with the advance written
permission of the Highway Authority.

For the purposes of work on the existing carriageways, permitted hours of working are
provided in Appendix 1/17.

Access is to be maintained at all times to properties adjacent to the works, unless otherwise
agreed with the owner and occupier of those properties.

The Contractor shall obtain the written approval of the Highway Authority to the siting of all
huts, equipment, stacks or heaps within the highway boundary. On completion of the works,
the huts, equipment etc. shall be removed and the sites made good to the satisfaction of the
Highway Authority.

The Contractor shall at all times keep all roads, street, private entrances, verges, cycle
tracks, paths, footways, drains and sewers in the area of the works in a safe, and passable
state. All waste or superfluous material on the site shall be cleared away by the developer
as the works progress.
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1. During periodic inspections of the works by the Overseeing Organisation, the Contractor shall
make available on request the services of a site engineer and/or a survey operative for the
purpose of assisting in checking measurements and levels.
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1. The Contractor shall obtain the noise control requirements from the Local Planning Authority.

s,
ittt

mayer brown

2. The Contractor shall comply with the general recommendations set out in BS5228 Noise Control
on Construction and Open sites.

3. All compressors shall be 'sound reduced' models fitted with properly lined and sealed acoustic
covers which shall be kept closed when the machines are in use, and all ancillary pneumatic
percussive tools shall be fitted with mufflers or silencers of the type recommended by the
manufacturer.

4, All vehicles and mechanical plant used for the purpose of the works shall be fitted with effective
exhaust silencers and shall be maintained in good and efficient working order so that extraneous
noise from mechanical vibrations, squeaking, hissing, etc. shall be reduced to a minimum.

5. The Contractor shall take all steps necessary to limit vibration caused by plant and machinery
used on site. In particular, no machine which uses a system of dropping a heavy weight, whether
power assisted or by gravity, on the surface of paving or foundation will be permitted for the
purpose of breaking up.

6. Machines in intermittent use shall be shut down in the intervening periods between work or
throttled down to a minimum.

7. Compliance with this Appendix shall not relieve the Contractor of any of his other obligations and
liabilities under the Contract or requirements of the Planning Consent for the development.

8. Any works requiring the breaking out of any carriageway or other hard material using any form
of percussion tool, pneumatic and/or hydraulic, (excluding cold milling and saw cutting) will not
be permitted between 18:00 and 08:00 hours, on any day (after 13:30 on Saturday) or at any
time on a Sunday. Working hours as described in Appendix 1/17 will also apply.

A/PHLYM2-P1 Page 67

ARUN DISTRICT COUNCIL LU/387/21/DOC



I3
a
=
<

,
\\\\\\\\\\\\\\s.

North Littlehampton Site Lyminster Southern Bypass

Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

Persimmon Homes Thames Valley

Page 68

A/PHLYM2-P1

ARUN DISTRICT COUNCIL LU/387/21/DOC



arown

,
\\\\\\\\\\\\\\s.

North Littlehampton Site Lyminster Southern Bypass

Persimmon Homes Thames Valley
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

Page 69

A/PHLYM2-P1

ARUN DISTRICT COUNCIL LU/387/21/DOC



,
\\\\\\\\\\\\\\s.

North Littlehampton Site Lyminster Southern Bypass

Persimmon Homes Thames Valley
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

_

Page 70

A/PHLYM2-P1

ARUN DISTRICT COUNCIL LU/387/21/DOC



Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex

&
N

mayer brown

S$38/278 Agreement Highway Works Specification

\ppendix 1/12 - Setting Out and Existing Ground Levels

1. The information given below will be available for inspection during the Tender Period at:

Mayer Brown Limited
Lion House

Oriental Road
Woking
Surrey GU22 8AR

and will be supplied to the Contractor at the commencement of the Works.

2. The method of setting-out shall be related to a system of co-ordinated survey markers. Existing
survey stations are as indicated on the setting out drawings.

3. Details of existing levels are indicated on the existing survey drawing.

4, All setting-out is to be verified with the Engineer prior to the commencement of any kerb or edging
works.

5. Vertical profile of finished roads will be achieved by extension of existing long and crossfalls and
additional level information provided in the form of MX Printouts and information on the setting out
drawings.

6. Specific requirements for setting out Survey and Geometrical Information:

a) As soon as practicable after taking possession of the Site, the Contractor shall check the

b)

c)

d)

accuracy of the Bench Marks and immediately notify the Engineer of any discrepancies.

The Contractor shall not disturb or remove any Bench Mark except with the prior approval of
the Engineer, and shall take all necessary precautions to maintain the stability of Bench Marks
until such time as they are no longer required.

The Contractor shall carefully establish additional setting-out stations and Works Bench
Marks, at locations approved by the Engineer, as may be necessary from time to time for the
proper setting out of the Works.

The Contractor shall set out parts of the Works at such times as he may be directed by the
Engineer to enable Public Utilities Undertakers, Local Authorities or other Statutory Bodies to
carry out temporary or permanent alterations to their mains, services or other apparatus.

Should any setting out mark, station, peg or other apparatus however established be disturbed
during the course of the works the Contractor shall suspend the activity, operatives or
machinery responsible until such time as it has been replaced to the satisfaction of the
Engineer.
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1. The Contractor shall provide the programme in the form of a Network Diagram/Bar Chart produced
as a result of a 'critical path analysis' and must abide by the constraints below. It shall show the
level of detail appropriate to each stage of the Works and all activities and restraints, each of which
shall be given a short title. All events shall be numbered with earliest and latest event dates.

robrewn

At the time of presentation of the Programme the Contractor shall also provide a general
description of the arrangements and methods of construction.

2. Schedule of Constraints
a) Work to Privately and Publicly owned services and supplies - see Appendix 1/16.

b) Traffic safety and management including notice requirements and restricted working hours -
with reference to Appendix 1/7 and 1/17.

¢) Restrictions arising from the use of substances hazardous to health - refer to Appendix 1/23.
d) Restrictions arising from the control of noise or vibration - refer to Appendix 1/9.

e) Trials and demonstrations in advance of main construction.

f) Timeframes for acceptance, approval or authorisation requirements.

g) Permanent lane markings and edge of carriageway markings shall be constructed prior to re-
opening of carriageways unless otherwise agreed by the Engineer. If the Engineer agrees that
carriageway markings should not be relaid by the end of a particular day/night's work the
Contractor shall prior to opening of traffic either

i) erect and maintain appropriate Chapter 8 signing to the Engineer's approval and maintain
such signs until permanent road markings are constructed;

or

ii) construct temporary road markings to the Engineer's approval. Such markings shall be
completely removed prior to construction of permanent road markings (all as per Traffic
Signs Manual Chapter 8, Clause 3.3)

3. The level of detail should be set not less than the following:

Level 1
Within 21 days after the acceptance of Tender and any subsequent revision, or as may be
requested by the Engineer
0] Earthworks-each cutting and embankment.
(i) Roadworks
(@) Fencing
(b) Site clearance
(¢) Topsoil strip
(d) Drainage, foul and surface water (pre-earthworks and second stage)
(e) Subbase
® Base
(g) Binder course
(h)  Surface course
0] Street lighting
)] Traffic signing
(k) Traffic Signals
0] Retaining structures
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)] Landscaping

(iii) Major privately and publicly owned services and supplies.

(iv) Traffic management measures including operation of site accesses, plant crossings
and temporary diversions for traffic.

Level 2

Further breakdown of items and other details as may be required.

The Contractor shall allow in his programme for the following (subject to Highway Authority
requirements):

0] 3 months advance notice

(i) 1 month advance notice

(iii) 7 day notice

(iv) Start on site notice

V) Preparation and approval of Programme, Traffic Management proposals, Method
Statements etc by the Highway Authority pre-start

(Vi) Contractor to obtain permit to work from the Highway Authority

(vii)  Pre-start meeting with the Engineer and the Highway Authority at least 4 weeks
prior to commencement

(viii)  Erection of advance notices signs at least 2 weeks prior to commencement, or as
otherwise agreed

(ix)  Works Finish notice (exact timing to be agreed with highway authority)

(64] 6 weeks for the Stage 3 RSA and Designer’s Response following a practical
completion inspection

(xi) 6 weeks for RSA remedial and snagging works

(xii) A final practical completion inspection, post snagging and RSA remedial works.
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1. No specific accommodation works outside the highway boundaries are identified. However, the
Contractor is required to make good any access or footway serving an adjacent property due to
the alteration of kerblines, carriageway or footway.

s,
ittt

2. Similarly, any damage caused by the actions of the Contractor to boundary fences/walls/hedges
of properties adjacent to the works is to be made good.
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The Contractor shall make arrangements with the Statutory Undertakers and others concerned,
for the co-ordination of his work with any work which needs to be done by them or their contractors
concurrently with the Works. Compliance with the periods of notice given in this Appendix does
not relieve the Contractor of his obligations.

2. Private services to individual properties have not generally been listed or shown on the Drawings.
The Contractor shall make arrangements with the Statutory Undertakers and others concerned for
the phasing of all necessary disconnections and diversion of private services affected by the
Works.

3. Disconnected apparatus shall be removed by the Contractor only with the prior consent of the
Authority concerned.

4, The names, addresses and telephone numbers of the affected authorities serving in the locality
are listed below.

Address Contact/Tel No.

Name

8GN - Gas

UKPN - Electric

Virgin Media - Cable
Instalcom (Level3) - Cable
SSE - Cable

BT - Telecommunications
Southern Water — Water
Vodafone

Transco (ducts for Vodafone)
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5. Services and Supplies Affected by the Works are as indicated on Service Consultant’s drawings
and documents. A summary of the protection / diversion works are as follows:

Authority/Description of Works Group Notice required to Time for
commence completion

SGN - Gas TBC TBC TBC

UK Power Networks — Cable lowering & diversions TBC TBC TBC

associated with proposed road improvement scheme.

UK Power Networks — Disconnection / connections
associated with the electrical supply for street lighting
columns and illuminated signs

Virgin Media — Cable TBC TBC TBC
Instalcom (Level3) — Cable TBC TBC TBC
SSE - Cable TBC TBC TBC
BT - Telecommunications TBC TBC TBC
Southern Water — Water TBC TBC TBC
Vodafone TBC TBC TBC
Transco (ducts for Vodafone) TBC TBC TBC
GTC HV Network TBC TBC TBC

New HV electricity route along the western side of the
new bypass. Currently Planned route indicated on ENC
Drawing numbered EN0015711-1_220517_1 of 8

The above information is given as a guide only. Discussions with the statutory undertakers
is ongoing and further liaison will be required throughout the construction process to
establish the actual effect on the existing apparatus.

A - Work expected to be completed before the commencement of the Works.

B - Work required in the Contract which does not require prior work by the Contractor.
C - Work required in the Contract which does require prior work by the Contractor.

D - Work expected to be under construction at the commencement of the Works.

E - Work to be wholly undertaken by the Contractor.

6. Services and Supplies Affected by the Works are being dealt with by the Sarvice Consultanis.
Please refer to their drawings and documents for full details of existing and proposed Statutory
Undertakers’ apparatus.
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1. Definitions

a)

b)

c)

Traffic Management Operation: A Traffic Management Operation consists of those activities
necessary to assemble, alter and remove a traffic management system.

Traffic Management System: A Traffic Management System is the method chosen to direct
the traffic around the Works area and shall be lane closure as stated in the Contract.

Traffic Management Equipment: Traffic Management Equipment consists of all signs and
their covers, cones, cylinders, studs, barriers, road markings and lights including their supports
and fixings and any cabling, piping joint connectors, gas/electricity supply or weighting down
required for a Traffic Management System.

2. Responsibility for Traffic Management etc.

The Contractor is responsible for the Traffic Safety and Management and associated work as
described in this Appendix.

3. Traffic Management Requirements

i)

i)

i)

The Contractor shall phase the Works so as to cause the minimum disruption to traffic and shall
agree the phasing with the Highway Authority and the Police.

The Contractor shall produce drawings showing traffic management layouts including as
appropriate:-

(@) Working area(s) (b) Safety zone(s) (c) Width of lanes
(d) Entrance and exit positions to works for site vehicles(e) Start of taper positions

The Contractor should allow : vyt ¥ 10 working days for the checking of his submissions
by the Highway Authority.

Subject to approval by the Highway Authority, permitted hours of working on the public
highway and within the site boundary are as follow:-

GE:00 fo 18.00 Monday 1o Friday inclusive
G800 fo 13.30 Saturdays
Mo works on Sundays 7 Pablic Holidays

Working on live carriageways will not be permitted during the following times (unless agreed in
advance with the Highway Authority):

08.00 to 08,30 Monday to Friday inclusive
16:00 to 18.00 Monday o Friday nclusive

Continued.....
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iv)

v)
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C)

Implementation

The works will necessitate the setting up, alteration, and removal of Traffic
Management Systems. Systems shall be based on the recommendations of Chapter
8 of the Traffic Signs Manual published by Her Majesty's Stationery Office and any
setting up, alteration or removal of such a system shall be in accordance with the
recommendations of the same document and any amendments thereof.

The Contractor shall supply, erect and remove all Traffic Management Equipment
required for any Traffic Management System. All signs shall be covered when not in
use.

The Contractor shall not commence any permanent works that will affect the public
highway until the Traffic Management System is approved by the Police and Highway
Authority and is fully operational.

The Contractor shall regularly inspect the Traffic Management System in operation at
the time. Each part of the Traffic Management System shall be inspected at least once
in every four hours. Any damaged or displaced Traffic Management Equipment shall
be immediately reinstated. A written defects sheet together with details of remedial
measures taken shall be compiled daily and submitted to the Highway Authority at
weekly intervals. When major damage to the Traffic Management System occurs, e.g.
in the event of a traffic accident, the Contractor shall make provision for any manpower
necessary to reinstate the Traffic Management System.

Site vehicles are to be equipped with an amber flashing lamp. Hazard warning lights
are not an acceptable alternative to a roof-mounted amber flashing lamp.

In addition to Clause 117.14 the roof-mounted amber flashing lamp shall be switched
on when the vehicle is in the following situations:

a] during short term, low speed, mobile operations (e.g. vehicles engaged in
surveillance of traffic management systems during maintenance operations);

b] whilst stationary adjacent to a trafficked lane;

¢] whilst manoeuvring within a coned off area;

d] at any other time as instructed by the Highway Authority or the Police.

Traffic Safety and Control Officer

In order that all matters of traffic safety and control in relation to the control of traffic
and the Works comply with the necessary requirements, the Contractor shall appoint
a Traffic Safety and Control Officer. The Traffic Safety and Control Officer shall be a
direct employee (and not a sub-contractor) who shall be entirely responsible for
arranging and agreeing lane closures, liaison with the Highway Authority and the
Police in all matters relating to traffic management, the management of traffic during
periods of time when traffic restrictions are necessary and ensuring that all traffic
management requirements are met, inspection and maintenance of all equipment as
described and dealing with traffic in emergencies as specified, including notifying the
police immediately of any accidents, emergencies, etc. The Contractor shall supply
to the Highway Authority and Police the name and telephone number of the Traffic
Safety and Control Officer.
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(b) The responsibilities of the Traffic Safety and Control Officer shall include liaison with

the Highway Authority and Police concerning the following matters:-
1. Control of entry and exit to a temporary site
2. The safe working of plant, machinery and men within a temporary site.

3. Notifying the Contractor's Agent and the Highway Authority of any deterioration of
safety precautions, including all traffic management and trafficked road surfaces.

4. Ensuring all personnel engaged on the Works are aware of the Contract
requirements in respect of site safety.

Vi) Traffic Management Operations

C)

(b)

©

@)

(€)
®

)
(h)

Each Traffic Management Operation shall be agreed with the Highway Authority as
detailed on the drawings and shall include all equipment and activities necessary to
set up, alter and maintain, remove the type(s) of Traffic Management System(s)
employed in that operation, including all temporary signing and transportation of
equipment to and from store (Employers or Contractors) to the temporary site.

The Highway Authority shall have the unqualified right to instruct workmen and /or
sub-contractors on matters relating to traffic safety and control.

In the event of an accident or emergency occurring in the vicinity of the works, the
Contractor shall, upon receipt of a written order by the Highway Authority, temporarily
suspend his works and aid the Police as may be directed.

In the event of poor visibility due to fog or spray from vehicles the Highway Authority
may, after consultation with the Police, withhold approval for the Contractor to set up,
alter or remove a Traffic Management System until visibility is deemed, by the Police,
to be suitable for the operations being carried out.

No vehicles are to utilise their white lights against the flow of traffic

The Contractor shall ensure that all his staff and those of his sub-contractors and any
other personnel; who from time to time may visit the site, are aware of the
requirements of Clause 117 and this Appendix. Particular attention is drawn to the
requirements of Clause 117, sub-clause 18 with regard to high visibility clothing.

Non-essential vehicles, particularly private cars, shall not enter a coned off area.

During the hours of darkness the Contractor shall provide lighting which, to the
satisfaction of the Highway Authority, is adequate for the work being carried out.

4. Ways affected by the Works

The Contractor must make due provision for the safety of pedestrians and cyclists crossing
through or passing around the Works. All proposals to divert the route of a footway or bridleway
during the course of the works must be agreed in advance with the Engineer and the Highway

Authority.

It is the responsibility of the Contractor to make all necessary arrangements with the Highway
Authority for Temporary Traffic Regulation Orders for the closure, partial closure or restriction of
highways. The Contractor should expect an advertisement/notice period of 3 months to apply
before a road closure can be effected.
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The Contractor shall submit all proposals for the temporary diversion of vehicular traffic, cyclists
and pedestrians to the Fyaiaah Manager arad Mighweay Auinsrily for approval. The proposals shall
be in the form of drawings to indicate the proposed diversion routes and shall include all traffic
management measures re quired by Appendix 1/17 and Chapter 8 of the Traffic Signs Manual,
as appropriate.

The Contractor should allow = sl of 28 working days for the checking of their submissions

The Contractor must pay due regard to the times and constraints for carriageway restrictions and
closures as detailed in Appendix 1/17, and the limitations on the use of the site as detailed in
Appendix 1/7.

Access and egress from all properties adjacent to the works shall be maintained at all times
unless otherwise agreed with the property occupiers and/or owners and approved by the
Engineer.
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Appendix {/49 - Routeing of Vehicies (Rev 8 10inta)

1. Permitted Access Routes to and from the Site

a) The Contractor shall agree access routes to the site with the Engineer, Highway Authority.

habwork Had and Police at the commencement of the Contract.
2. Movement of Machinery and Plant across Public Roads

a) The Contractor shall be restricted from moving excavated material across public roads
unless written authorisation has been obtained from the Highway Authority.

b) Any plant crossing shall be set up to meet the requirements of Paragraph 2.3.8 of Chapter
8 of the Traffic Signs Manual, as a minimum, and to meet the requirements of the Police and
the Highway Authority.

C) The Contractor shall keep the crossing area in a safe condition at all times compatible with
the status and use of the road/footway being crossed. Repairs and reinstatement shall be
carried out promptly and be subject at all times to the satisfaction of the Highway Authority.

d) The movement of machinery and plant of an isolated nature will be subject to any restriction

which the Police, Matwark Fail or Highway Authority may impose. The Contractor shall take
such action as is necessary to protect and maintain the surface of the highway crossed by
plant.
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1. Driver Information Signs

a)

b)

d)

The Contractor shall supply, erect, maintain and remove driver information signs as part
of his traffic Safety and Management works in accordance with Appendix 1/17 and this

Appendix.

The Contractor shall ensure that all driver information signs are erected and positioned so
as to expose the said sign's face to the approaching traffic at all times during the Works.

Signs on Approach to Roadworks

Advance signs shall be provided as required by Chapter 8 of the Traffic Signs Manual and
as directed by the Highway Authority. The Contractor shall liaise with the Highway
Authority to agree the exact form and wording of the proposed signs to be erected.

Commencement Signs

The Contractor shall erect commencement signs adjacent to the highway at locations to
be agreed with the Highway Authority. The sign shall be erected ¢ wgeaks prior to the Date
for Commencement of the Works, or such other reduced period as agreed by the Engineer.

2. Advertisements

a)

b)

c)

A/PHLYM2-P1
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Advertisement signs shall comply with the Town and Country Planning (Control of
Advertisements) Regulations 1992,

Advertisement signs shall be removed no later than 7 days after the date of completion of
the Works.
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1.

2.

The contractor shall arrange for a photographic record of the site to be made at the
commencement of the works and fortnightly thereafter.

The photographs shall be taken with a digital camera by a competent photographer, who may
be a member of the Contractor's staff. The photos shall be presented to the Engineer on a
compact disk.

Photograph locations are to be agreed with the Engineer.

No aerial photographs are required.
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The Contractor is required to comply with all relevant Health and Safety legislation.

robrewn

1 Details of known specific or extraordinary hazards or risks that would require
particular or unusual precautions and would place limitations on the methods of
working.

a. The Designer is unaware of any specific or extraordinary hazards or risks that would
require unusual precautions. However, the Contractor’s attention is drawn to the
Hazard and Risk Assessment and in particular the requirement to undertake
excavations within the vicinity of live services.

2 Details of known required actions or precautions.

a. Observe the requirements of HSG47 Avoiding danger from underground services.

b. The Contractor shall contact the statutory undertakers as necessary to allow their
apparatus to be located on site using suitable detection tools.

c. Carefully hand dig trial holes to locate services as necessary.

3 Details of notifications required to and from the Overseeing Organisation or other
parties.

The exact process and requirements relating to notifications varies from authority to
authority. However, the following should be considered the minimum relevant to this
project:

4 Details of any specific monitoring requirements and submission of records to the
Overseeing Organisation.

a. No specific monitoring has been identified at this stage.

b. The Contractor shall be required to provide any information relating to the works
required by the Principal Designer and/or Contractor for inclusion within the Health and
Safety File. This may include the following:

N ‘As Built’ Drawings

Drawings

Details

Signing schedules

Specification Summary

Schedule of materials used (Materials, source and/or supplier)
Subcontractors used within The Works

Technical Information

Test Results

Post Construction Surveys

Schedule of operating and maintenance manuals
Schedule of equipment with health and safety implications

0O 0 0O 0O O O O O O O O

N Operational Hazards and Method Statements
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1. Existing gully pots to be abandoned where they are to be located within areas of new soft
verge. Cover, frame and one course of brick shall be removed, connection sealed and gully pot
filled with suitable granular material sufficient to enable toposoil and seeding to be placed.

i)
s
2

2. Existing gully pots to be removed where they shall be located within areas of new carriageway.
Redundant gully pot shall be broken out to at least formation level and the connection sealed
as close to their discharge points as is practically possible, all to the satisfaction of the
Highways Inspector.

3. Any abandoned/redundant pipes and chambers less than 1.0m deep that fall within the
proposed adoptable highway shall be grubbed up and the void backfilled in layers up to
formation level to the carriageway with selected granular material.

4, Any abandoned/redundant pipes and chambers more than 1.0m deep and greater than 375mm
diameter that fall within the proposed adoptable highway shall be permanently filled with a grout
of cement and pfa (or similar filler to the approval of the Engineer).

5. All redundant connections in existing manholes/chambers shall be sealed and the benching
made good, all to the satisfaction of the Highway Inspector and utility company: sy

6. Redundant open drainage channels are to be cleared of debris and vegetation and then filled in
accordance with Series 600 of SHW and Appendix 6/3.
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The Contractor shall provide new materials for the construction of the Permanent Works, except as
detailed below:

1. Existing gully gratings and frames and manhole covers and frames to be
raised/lowered/adjusted or replaced if deemed necessary by Highways Inspector, to suit new
road, footway or verge levels as required.

2. traffic signs to be taken down and set aside for re-use are as indicated within the

Signing Schedules at the rear of this document.

t

street lighting columns to be removed / relocated as shown on SSE street lighting

Existing

Traffic
3. Existing

drawings
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1. Explos shall not be used at any location on the site.
2. No burning of refuge, waste materials or vegetation shall be undertaken on the site in
connection with the site clearance or construction of the development.
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Temporary fencing

2

1. The Contractor is to agree with the owners/occupiers and the highway authority the extent of any
temporary fencing to be provided at the boundary of the Works with adjacent properties.

2. The Contractor is to provide hoarding and security fencing as necessary to protect the permanent
works, temporary works, accommodation works, third party properties abutting the site, site
offices and compounds.

3. The Contractor shall submit to the ot hanagas aqacd highway authority details of the standard
and location of temporary fencing to be provided during the course of the works. The Contractor
should allow & i of § waeks for the checking of his submissions by the highway authority.

Permanent Fencing: Wooden Fencing, Gates and Stiles including Planting Works Fencing

et aatie B

4, Acoustic Fencing shall be provided at the locations indicated on the FR& Acoustic Barvier
drawing.

[
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1. For locations and details of highway drainage refer to drawings numbered FHLY-MB-5278-GF-DR-[-
312 and 412, Surface Water Manhole Schedule and associated standard details.

Surface Water Pipes

2. All pipes and fittings are to carry the relevant BS number and be kitemarked. Pipes shall be Clay,
UPVC or Concrete in accordance with W3CC datall numbered S278/38/11.

3. The Contractor shall submit pipe strength calculations if so requested by the &y

Bedding and Jointing
4, Pipe bedding to highway drainage to be Type Z when located under carriageway and Type T at all
other times as indicated on WEC G detait numbered S278/38/11.

5. Pipework for road gully connections shall be 150mm diameter minimum. The minimum diameter for a
highway surface water carrier sewers shall be 225mm diameter.

Gullies and Connections

6. Gullies and connections shall be installed at the locations shown on the drawings unless otherwise
agreed.
7. Gullies shall be constructed in accordance with WS T detail numbered S278/38/11 and must be precast

concrete unless agreed in writing with WSCC.

8. The internal diameter of gully pots shall be 450mm on all carriageways. Pots shall be 900mm deep
with a 150mm diameter outlet and trapped.

9. Gully grating and frame shall be to BS EN124 Class D400 and hinged and have a minimum frame
depth 100mm for ‘B’ Road and 150mm for ‘A’ Roads.

Catchpits

10.  Catchpits shall be constructed in the locations and to the levels shown on the drawings and shall be
precast concrete Catchpits for highway drainage in accordance with W3CC detail numbered
S2T8IB3.

11.  Chamber covers and frames shall be ductile iron in accordance with BS EN 124 Class D400.
Testing / CCTV
12. If requested, it is the Contractor’s responsibility to undertake pressure tests on completion of every

drainage run between manholes/catchpits on pipes up to 750mm diameter and witnessed by the
Highway Authority inspector.

13.  If requested, the Contractor shall undertake a CCTV survey prior to completion certificate being signed
off and issued. The sewerage shall be mechanically cleansed as directed by the Engineer.

Attenuation Crates

14. The scheme mcludes the provision of two attenuation crate systems manufactured by Aquacell ¢
Q e & (RS i, The location ofthe crate features are |nd|cated
on drawmg PHLY MB ‘%2"’8 GF-DR-[- 412 For details refer to details FHLUY-MB- GFORGDWFQE
and F/G8, For details refer to the data sheet at ¢ & A attheend ofthls document
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15. The scheme mcludes the prOV|5|on of a Bypass Separator manufactured by SPEL ¢ War apovoved
Dy Fassoge o WSOCL Model ref 345 C1/SC. The location of the crate features are |nd|cated
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For details refer to the data sheet at

on drawing FHLY-MB-S278-GF-DR-[-412.

end of this document.
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1. The locations of electrical ducts and drawpits are as indicated on the drawings.

"o
,////////////,/,

2. Unless specified otherwise, drawpits shall be in accordance with WSCC requirements and/or statutory
authority requirements.

3. Ducts for Statutory Undertakers and Service Companies shall be as indicated on the &ervice
Consultants drawings. Ducts where necessary shall be supplied in the following colours, unless

otherwise indicated :-

Water Company blue

British Telecom grey

Gas Company yellow

Communication Company White

Electricity black
Street Lighting Orange (Embossed with text ‘'STREET LIGHTING’)

Road Signs Orange (Embossed with text ‘STREET LIGHTING’ stamped at 1m
intervals)

Traffic Signals Orange (Embossed with text ‘TRAFFIC SIGNALS’ stamped at 1m
intervals)

4, All ducts shall be 100mm diameter minimum (50mm for traffic signal loop under kerb ducts) and are to
have a smooth internal bore; unless agreed otherwise with the ool Managsy angd appropriate SU,

Service Company or Highways Authority.

5. Duct materials are to be in accordance with Series 500 of SHW and the WSCC Traffic Signal
Installation Standards, provided at Schiaduie O at the rear of this document.
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1. Accepiable limits and criferia for the Permitted Classes of fills appropriate 1o the Contracl are detalied
on Table 8§11 of the SHW, the modified Table 8/1 included in this Appendix and Appendices §/14 and
8/15 of the Specification. The Contractor is responsibie for appropriate sampling and testing, including
festing 1o delermine the concentration of polential contaminants, to classify and determine the
accepiability of sarthworks materials based on the specified limits and oriteria.

£

Samples for classification and acceplability festing shall be taken at the point of excavation for on-site
materials and &t the point of deposition for imported materials. ifthe maternial has altered iis classification
or become unaccepiable for whalsver reason, the Contracior shall repeat the classificagtion and
acceptability tesis, The frequency and scope of accepiabilily testing requirements shall be according o
Appendix 1/5 of the Specification.

3. The Conbractor is io submit an Eardhworks Quality Controt Melhod Statement for approval by the Project
Manager nol less than 10 working days prior 1o the stan of BEarihworks.,

4, Permnitted Constituents of fill materials shall be any natural malerials or combinations of natural materiais
glher than chalk and malerial designated as Ciass 3. Therg are no axisting on-siie materials o be
designated as Class 3 and ne Class 3 maternials are 10 be used in the works.,

5. Whare filf materials include recycled crushed concrele, the Contractor shall determing the nalure of lhe
ground and groundwater beneath and surrounding the areas of proposed il with respect 1o sulphur,
sulphates, and any other polentially deleterious malerals, i accordance with TRL 447 and other
relevant guidance, and shall assess i accordance with TRL 447 and other relevant guidance the
sultability of using materals containing recycled crushed concrele in the proposed areas.

&, The fill materials shall be inert gs defined In Clause 7{4) of the Landifill (England and Wales) Regulations
2002, The fill materiais shall be tested {0 determine the concentration of potential contaminanis in
aceordance with the methodology and Hmits of detection included in Appendices 6/14/and 6/15 of this
Specification. The materiais shall be classified as Unacceptable Raterial Class U2 when the
conceirirations of potential contaminants exceed the acceptabiity lmits given in Appendices &/14/and
&/15 and shall be dealt with in accordance with Appendix 872, The frequency and scope of acceptability
{esting requirements shall be 1o Appendix /5 of this Specification.

-

The Contractor is responsible for ensuring ali statuiory and regulaiory requirements for the receipt and
use of all materials either excavatad from the sile or imported onto the site are ¢bhserved. The Contracior
is responsible for ensuring a record of each load delivered and accepted is kept giving: (i) date, b
nature and qualily, (i) place of origin, (b quantity by weighthvolume, () carrier, {vi) supplier. The
Contracior is responsible for ensuring a visual and olfactory assessment is carried out on every ioad,
an initial receipt and after deposition, to ensure compliance with the Accepiance Criteria; the findings of
the assessment shall be recorded with the record sheet for the load,

8. There are no spacified requirements for processing to render unaccepiable material Class UMA or Class
U1B acceptabie. There are no specified requirements for the removal off site of excavaled accepiable
ar unaccepiable material requiring processing or retention on site of surplus matenal. The Contractor
shail be responsible for removal and / or processing of unacceptable material or surplus accepiable
maierial deemed not acceptable for use in the Permanent Works,

g, Acceptable or ungcoeptable fill, other than contaminated material may be used in landscape areas. This
exgludes the enpvironmmenial, noise bunds, or any other earthworks of structural nature, where the il
parameters are determined through stability or bearing capacily requirements. Class § and Class U2
maierials shall not be used as landscape il
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There are no specified requirements Tor groundwater lowering or other reatment. The Contracior shall
take gl necessary measures (both femporany and permanent) 10 ensure thal the presence oringress of
groundwater, infiltration waler and the effects of weather doss not compromise the infegrily of

10.
sarthworks, Operations shali not take place during adverse weather conditions,
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Wet cohesive General fill Any material, or combination of Grading BS 1377: part 2 Table 6/2 Table 6/2 Table 6/4
material materials, other than chalk. Method 1
plastic limit (PL) BS 1377: part 2 - -

Mc {3a¢ note 4} BS 1377: part 2 PL -4% App 6/1

N, Sy
AP

Undrained shear Clause 632
strength of remoulded
material
4 Various Fitf to See App 6/1 CH4Y & {8) Srading B& 1377 1 Pant 2 - 125mm See Clause 820
fandscaped
Areas
Moisture contant BEALTY  Pan 2 - 38%
5A Topsoil Topsoiling Topsoil or turf designated as Class 5A in Grading Clause 618 - Clause 618 -
existing on site the Contract
5B Imported Topsoiling General purpose grade complying with - - - - -
topsoil BS 3882
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Selected

A/PHLYM2-P1

Size designation

BS EN 13285 -

Tab 6/5

Tab 6/5

optimum water
content

declared values

Moisture content

BS EN 1097-5
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Table 6/4

granular BS EN 13285 anniaining aguved and overall grading 0/80 and GE Method 6
material } category
(coarse Maximum fines BS EN 13285 - Tab 6/5 Tab 6/5
grading) - and oversize UF12 and OC75
imported on to categories
the Site Los Angeles BS EN 13242 - - 50
Coefficient LA50
Laboratory BS EN 13285, - -
dry density and clause 5.3 -
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Selected well Fifi fo See App 8/ OF (4 & (8) other than Grading BES 1377 Part 2 Tabile 8/2 Tabie 6/2 Table 8/4
graded reinforced soil argifaceous ook (Cr-site) Method 2
gramsias and anchored
material earih
stiuciures
BSEN §33-2 Table 8/5 Tabie 6/5
traported onlo site}
Uniformity coefficient Sze Note & 10 -
Roisture content BS 1377 Pant 2 ORMC-2% OMO+2%
See Note 8
Effective angle Clause 638 tha -
of intemal
friction and
effective
oohesion
Coafficient of fiction Clause 538 tha -
and adhesion
{fill/elemenis)
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Selected Fillto See App &/1 CFH{4) & (8) other than Grading ES 1377 Pai 2 Table 8/2 Tabie 8/2 Tabie 6/4 Method
uniformly reinforced soil argifaceous ook (Cr-site) 3
graded and anchored
aranuiar earih
raterial stiuctures
BSEN §33-2 Table 8/5 Tabie 6/5

{OF-site)

Uiniformity coefficient Sze Note & 5 10
Moisture content BS 1577 Part 2 ORC-3% OME+3%

See Note 8

Effective angle Clause 638 tha
of intemal
friction and

effective
oohesion
Coafficient of fiction Clause 839 tha -

and adhesion
{fill/elemenis)

A/PHLYM2-P1 Page 103



000/ 12/8¢/M1 TIONNOD LOIMLSIA NNYY

Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

“az,
'////////////,,,’

v oarown

N R R R RS R R AN R R R RO RS R VIR B AL AN SN NA RS ALk IO EA AR AN A0 08 ANA L 8 S L SRR RGN N

NENR RERURRNGRN

Selacted wel Fill to structures | See App 8/1 CH{4} & (B) other Grading BS 1377 Pat 2 Table §/2 Tabie 6/2 End product
graded than argiifaceous rock {On-sHe) 95%_ of
granuiar o diy
material density of BS
RS EN 933-2 Tabls §/5 Table §/% 1377 Pait4
(mporiad onte site) (vibrating harnmer
miethod)
Uniformity coefficlent See Nole 5 40 -
Los Angeles coefficient Clause 635 ~ 40
Effective angle of Ciause 835 28 degrees
infernal friction and and 8.0 kPa
affective cohesion
[Fad Salected well Fiif fo stiuctures See App 671 CH{4) & {8} other Grading BS 1377 Pari2 Table 8/2 Tahie 8/2 End produnt
gradad than argiflacesus ook {Cn-sHe) 95% of
granuiar rraxinum dey
material densily of BS
BES EN 333.2 Table 4/5 Tabie 8/5 1E77 Patd
(Off-cits) {vsbratfr}g fanwmer
method)
Uniformity coafficient See Note 5 5 -
f.os Angeles coefficient Clause 835 - &0
Effective angle of Clause 838 38 degrees
internal friction and and 00 kPs
effective cohesion

A/PHLYM2-P1 Page 104



000/ 12/8¢/M1 TIONNOD LOIMLSIA NNYY

Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

Footnotes to Table 6/1

L

Permitiad constifusnis shall all be subjadt (o requirements of Clause 831 and Appandix 8/1 Clause (4) & ).

Materal propertios reguired for aocepiability shall be I addiffon fo requiremeants on use of fill materials in Clause 801,
Cornpaction requirements shall be as defined in Clause 812,

Opthmun molsture conlent (omc) determined in accordance with BS 1377« Part 4, 2.5 kg rammer method.

Uniformity cosfficient is defined as the ratio of the particle diameaters D260 1o D40 on the paticie-size distribution curve, wheare:

Dag = particle diameter at which 80% of the soif by weight is finar
Dg = particle diamedar at which 10% of the soff by walsht is finer
Cptimum moisture content {(oma) defermined in aooordance with B8 1377 Part 4, vibrating hammear method,
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1. The Contractor shall report immediately {o the Project Manager any Class UMB and U2 Unacceptable
Material found within the works, Unacceptable material Class U1B and UZ shall not be permitied o
remain on site. The Contraclor shall agree with the Project Manager methods for the safe remaoval of
the material.
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The Contracior is responsible for dealing with Class U1B and Class U2 unacceptabie material including
where raguired:

a) Classification of Class U1EB and Class U2 material by appropriate chemical testing including WAC
testing.

sy Preparation of method statements for dealing with any Class U118 and Class U2 maternals

o) Keeping records of the location, volumes, axdent, nature and test resulls for gl Class U1E and Class
U2 materials encouniered,

dy Agreement of special requirements for dealing with unaccepiable materiais with the Environmental
Health Officer, Environment Agency and other siatutory bodies.

&y Agreement of special requirements for dealing with leachate and contaminated water with the
Environmental Health Officer, Environment Agency and other statutory bodies.

B Dealing with unacoeptable materials whether by excavation and disposal, treatment, sealing or other
means.

gy Dealing with leachate and contaminated waler whelher by pumping and disposal, realment or other
means, including the provision of spoecial drainage where regquired,

iy Compliance with all Duty of Care and waste reguiation obiigations,

3. Whare Class U1E and Class U2 matenal is excavated, the malerial shall not be lefl exposed overnight
and the Contractor is responsaible for providing temporary cover. Cover may be provided by Class UEB
materials or other malerial determined by the Confractor as agresd with the Project Manager, This shall
be placed to give a cover of not iess than 158 mm. All temperary cover shall be removed in advance of
the permanent works and disposal off zite accordingly.

4, The Contractor is (o snsure that all Class UtE and U2 malerials are disposad of at an approprialely
licensed landfill or processing facilily approved by the Environment Agency in a safe and competent
manner and in gccordance with relevant Statutory Regulations. The Contractor shall keep
recordsfiransfer notes of all waste materials removed from this site and shall include the volume of
waste material, the description of the waste malerial, date of remioval, the destination of the wasie
material and the cander. The Contracior is required 1o submit coples of this information 1o the Project
Manager as soon as it becomes available,
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1. The extent of excavation, cutting or filling is to be determined by reference to longitudinal section
drawings and cross-section drawings.
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2. The existing topsoll, subsoll and near-surface soils shall be excavated as required within the area of the
proposed works as shown on the Drawings. The ifopsoifsubsoil shall be handied and stored in
acgordance with the requiremenis of BS 3832 (2007, Unnecessary and premature remaoval of topsoll
and subsoil shall be avoided,

The exposed natural soils shall be profifed such that there are no areas in which swrface water may
acoumufate. The Contractor shall {ake all necessary measures (hoth {femporary and permanseni} o
ensure that the integrity of formation s not compromised by adverse affects of construclion traffic,
weather ef colerg as required. Operations shall not 1ake place during adverse weather conditions,

o3

4. vhere the slope o the excavated area is greater than 1 vertical in 10 horizontal, the excavalion shall
be cut in hovizontal benches in order 0 “key” the axisting and the new fill materials iogether. The
penches shal be 0.5 m high and al lsast 0.5 m wide.

5, The Contractor shall note and record any groundwater inflows, existing fand drainags or cases of
instabilily and provide records 1o the Designer's Represeniative and Praject Mangger within 24 hours.,

g. The exposed formation 1o all works is o be inspoecied by a qualified geotechnical enginesr prior 1o
constructing the works o identify the presence of any natural solution features and mining cavities.
Farticular care is to be given to identifying any fealures that may be indicative of the presence of any
solution features and mining cavities, such as {8) voids iy the ground; &) collapsed ground that may
appear as depressions or hollows at the ground surface; (o) different ground conditions o those
expectad, e.g. areas of infill or disturbed ground; {d) rapid changes of soll colour or soll typse over shornt
horizontal disiances; and {(e) vertical interfaces belween different solls types. Any potential solution
fratures or mining cavities shall be investigated by appropriate intrusive ground investigation
fechniques. if the presence of solution features or mining cavilies is confirmed appropriate techniques
shaill be adopted to infill any voids and siabilise any soft or loose infill materials. The investigation and
stabilisation works shall be carded out in accordance with the reguiremenis of Appendix 8/11 of the
Spacification.

The exposad formation shall be compacied in accordance with the requirements of Clause 812 4) 1o
{10y using Method 1 as defined in Table 8/4. Any matenal exposad in the formation having an undrained
sheaar strength less than 50 kPa or otherwise unaccaptable material shall be excavated and the resulting
wiid backfilled with Class 8N/&F material it accordance with the requirements of the Specification.

e

tion shall be subjedt {0 approval by the Project Manager, W
&, prior o placing any #l material,

~

8. The prepared forma

WY
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Fill to structures shall be either Class 8N or Class 6F or other acceptable malerial as shown on the
drawings complying with the reguirements of Tabile &/1.

L

Z
%
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%

Fill to structures shall be deposited and compacted to Clause 6§10,

Fuli scale trials 1o delermine stable siope of Class 6N or 6F are not reguired.
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1. During construction the Contractor must demonstrate that the CBR value of the subgrade is equal to or
greater than the Design CBR value. It should be noted that the construction thickness may need to be
increased if in-situ CBR values at the time of construction are less than the Design CBR value.
However, a reduction in the construction thickness will not be considered if the in-situ CBR values at the
time of construction are greater than the Design CBR value.

e
%

2. In-situ CBR testing shall be carried out at not greater than 30m centres, staggered across the width of
the road corridor. Acceptable in-situ CBR test methods include; TRL Dynamic Cone Penetrometer
testing, California Bearing Ratio (BS1377, Part 9), or alternatively the CBR value may be derived from
Plate Bearing Test data.

3. The Design CBR values of the subgrade are less than 2% in many areas (0.5% Design CBR). IAN
73/06 indicates that where a subgrade has a lower CBR than 2.5%, it is considered unsuitable support
for a pavement foundation. It must therefore be permanently improved.

A Toar vhy
VIO IR

4, The soft subgrade material immediately below sub-formation shall be removed to &t
of & switable geotextile and a suitable depth of 6F material (min 500mm — typically 500 to 1000mm
required) to achieve a sub-formation CBR value of >2.5%, when measured in accordance with (2)

above.

D AEEIAERINN
SIS NN

5. Although the new material may be of better quality, the new Design CBR should be assumed to be
equivalent to 2.5%, in order to allow for effects of any softer underlying material and the potential
reduction in the strength of the replacement material to its long-term CBR value.

6. The remaining capping and subbase design would then be based upon a 2.5% Design CBR, which
would result in either 450mm of Type 1 (Clause 803) for a Subbase only design or an additional 250mm
6F Capping with 350mm of Type 1 Subbase. Sl iy dosd SR Dyt e

Nt WA, Q‘."\}'\“t Pt
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7. No material within 450mm of the carriageway surface shall be frost susceptible.
8. Based on the above, the typical construction subgrade improvement and road foundation thickness shall
be as follows:

Subgrade (<2.5%)

X ¢ n il S on Y g ama o ol s 8y T T 1)
SLHARNE aaiantig TRTTANT TARN QF N

cany enle A DN e . y a, SONG N Y
ROk TN sy QHviaaye sanneasast
ACK TN O SHTIHAY Suarawe.

Subgrade Improvement Layer Min 500mm 6F Material (to achieve »2.5% CBR)

(Subbase only design

R
R

Subbase 450mm Type 1 Subbase (Clause 803) {1\ auhisve > M¥%

Or (Capping and Subbase design)

SR

Capping Material 250mm 6F Material {to sohigve »18% SRR}

&r
7
i
s
P

Subbase 350mm Type 1 Subbase (Clause 803) {ix s > 3H% QER}
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1. Unless otherwise agreed in the interest of encouraging species diversity, the Contractor shall use as
much of the existing topsoil from the site as possible (Class 5A). The disposal and import of topsoil
should be minimised.

2. All embankment slopes, cutting slopes and verges of the finished works are to have 150mm minimum of
topsoil applied to them and grass seeded.

3. Imported Topsoil shall be Class 5B complying with the requirements of BS3882:2007. It shall be fertile

medium loam free from any perennial weeds, weed seeds, contamination, coarse grass and stones, and
levelled and raked to a fine tilth.
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Landscapsd Areas

Landscaped areas shall be constructed using Class 4 materal compactad in accordance with

1.
Clause 820.2. Method compadction 1o landscaped areas is not required,
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1. The Contractor shall report imrnediately to the Project Manager any solution features or mining cavities
found within the works, The Contractor shall agree with the Project Manager methods for the
investigation and stabilisation of any solution features or mining cavities.

=
_

2. The Contractor is responsible for dealing with any solution features or mining cavities including where
reguired

ay Freparation of method statementis for the investigation and stabilisation of any solution festures or
mining cavities,

by investigation of the features using techniques such as, for example, boreholes, dynamic probing,
and trail excavations.

o} Siabilisation of the features using lechniques such as () sxcavation of all soft and loose material
backfiling wilh a granuiar malerial, (D) grouling o infill any voids andior compact any soft or loose
material wilhin the feature; () sealing of the feature by & layer of clay or other relalively
imparmeable material such as lsan-mix concrsie; (v capping of the fealure with reinforced
concrete; or (v any combination of these technigues,

dy Keeping records of the location, volumes, extent and nature of all solution features or mining
cavities encountared.

gy Keoeping records of the localion, volumes, extent and naluve of the works carvied out to siabilise all

salution features or mining cavities sncounierad,

{ HHRH &1E ISR ity i ralevant siatuindy ranu
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1. The Contractor shall carry out precision levelling of the proposed monalithic abutments and wing walls
o the road and rail bridges.

“
o,

WAYer Yruwn

N

4
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@

The Contracior shall install survey points at each end of each abutment and wing wall. The Contractor
shail ensure the survey points are protecied for the duration of the required monitoring.

£

The Contracior shall install datum points sufficiently remote from the proposed works such that they are

2

[
not affected by any construction works or other aotivities. The Contractor shall ensure the datum points
are protecited for the duration of the reguirad monitarning.

4. Pracise lovelling shall be camied out datly during infilling of the structure and twice weekly thereafler for

a parod of four weeks from completion of the infilling or untll long-term selifements are effectively
complete, winohoswer i i groatsy Suwation, The Contractor shall compile and subimil reporis io the
' or the establishment of the survey and datum poinds and each round of ievelling
presenting the co-ordinagte and lovel information of each survey and daturn point with 24 hours of

measurement.

iy
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All fill materials shall be tested to ensure the concentrations of potential contaminants are helow the

WAYer Yruwn

G

1.
guideline values for inert waste given by

ay DEFRA (2005 The Landfill (England and Wales) {Amendment) Regulations 2005, Statuiory
instrument 2005 No 1840, Department of the Envireniment, Food and Rural Affairs, London,

The frequency of acceptability testing shall be according o Appendix 1/5 of the Specification,

£

No material exceading these limits shall be incorporated info the works,
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1. All fill materials shall be tested to ensure the concentrations of potential contaminants are helow the
guideline values for commercialfindusinial development given by

“
o,

ay CIEM (2015 The LOM/CIEH G41Ls for Human Health Risk Assessment. The Chanlered Instilute of

Environmental Health, Nottingham,
by CLAIRE (2014) Development of Category 4 Scresning Levels for Assessment of Land Affected by

Contamination. Final Project Report SP1810 (Rev 2}, Contaminated Land: Applicagtions in Real
Environments, Londan.

The guideline values shall be modified as required o restrict maximum values to below the hazardous
waste oriferia.

The required contamination testing sulte and Bmiting values are given in Table §/15a below,

£

A/PHLYM2-P1 Page 118

ARUN DISTRICT COUNCIL LU/387/21/DOC



Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

“
o,

WAYer Yruwn

BRI DR
“w}g $18
kg a8
mgia 18

Wi kaﬁ»@‘«w‘&a& i

\Exraraie Patrolean Hydrooarhon Soreen mupkg 44 Hote §

LENT

Motes

1 E& K"_‘S\"\B‘ B G**idé\"ir\e '\';‘afiueﬂ

2 veria

3 o balnw the it §

4 & o metal eorngowndd wsi

‘?.-.'S"QRS.C WETS

54

w

B qt‘@
% e t:-\- ;aa{wer-*d
e wd

PAH sores

J’%é*‘? aavry oul TRH OFG with carbon bani
able &8

rdvihans

Eoenaphitlens 8.
Endvacene mgdy &,
Senmlalanivacene m&:\\g &,
Eonmoizipyrens gy &,
Senzoibifuceardhens mghg &,
\Bensoigh insrdane mkg &

Benrmk Supranthens
Civysens mpkg
Oenco{a b anfvanens wgkn

Fluanranihene mg\*
e

ALERT A

\
§F§3\".\°EF‘E s o
§it e *'\“i!%:‘“ ;
§P E}emm a
Fyene R .3

A/PHLYM2-P1 Page 119

ARUN DISTRICT COUNCIL LU/387/21/DOC



Persimmon Homes Thames Valley

North Littlehampton Site Lyminster Southern Bypass
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

“
o,

WAYer Yruwn

A
IR 12 R

R ?
g S8
Srovmaing
HETER
000
WG
merkg HERi

K3 The frequency of acceplabiiity testing shall be acoording 1o Appendix 178 of the Specification.

4, No malerial exceeding these limils shall be incorporated into the works.,
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NOTE: Carriageway surfacing shall only be carried out by a National Highway Sector Scheme 16
Approved Surfacing Contractor

“
o,

Schedule 1: Permitted Pavement Options

Location Area General Permitted Pavement Option
Requirements
Lyminster Bypass Carriageway Schedule 2 LD1
A259 Carriageway Schedule 2 LD2
Fitzalan Link Road Carriageway Schedule 2 LD3

. . N T .
N g FOdans & TN ONAT TINS Wokiad el ¥
PLORG T A WNORG S LATIREOWAY DONLGWNS &

Schedule 2: General Requirements
Grid for checking surface levels of pavement courses | Longitudinal dimension: | 10m max

Transverse dimension 2m max

Surface regularity (As clause 702.5 Table 7/2) Category of Road: A/B
Interval for measurement of longitudinal regularity Continuous
Interval for measurement of transverse regularity 5m
Schedule 3: Permitted Construction Materials
DMRB Spec Bypass DMRB Spec Bypass A259 W LSoal Distribator
Lyminster Bypass Pavement Option [LD2] agl Specification
Pavement Option [LD1] Pavement Option [LD3]
Pavement Material Thickness Material Thickness Material Thickness
Layer Ref. (mm) Ref. (mm) Ref. (mm)
Surface Course SC1 50 SC1 50 SC1 50
Binder Course BC1 60 BC1 60 BC1 60
Base RB1 210 RB1 240 RB1 158
Sub-Base SB1 350* SB1 350 SB1 350*
Capping CP1 250* CP1 250*1 CP1 250*1
Subgrade £ Min 500 Min 500
improvement SGl aohy aoh
layer(s) *2
Total Thickness 1,420 1,450 1,360
Note:

*' Subbase thickness based on subbase and capping design, refer to Appendix 6/7 for details.
*2 Subgrade improvement layer based on min possible thickness required. Refer to Appendix 6/7.
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Schedule 4 - General Requirements For Construction Materials

0

General requirements are in accordance with the Specification for Highway Works.

| 903.24 ‘ Sealant shall be applied to the top surfaces of all base and binder course joints.

Schedule 5 - Requirements For Construction Materials

M;tzfr.lal Clause Description Requirement
GGH “ Geaotextile Terram 1000 or Multitrack 1000 or similaer approved.
{between
subgrade and
improvement
iayvern)
SB1 803 Type 1 unbound Mixtures containing crushed coarse aggregate not permitted
mixture Minimum CBR value 30%
RB1 906 Dense Base BS EN 13108-1, PD 6691, BS 594987
Asphalt Concrete | AC 32 dense base 40/60 rec
(Recipe Mixes) Binder Grade: 40/60
Aggregate Size: 32
Coarse Aggregate to be crushed rock or slag.
Fine aggregate to exclude natural sand fines.
BC1 906 Dense Binder BS EN 13108-1, PD 6691, BS 594987
Course Asphalt AC 20 dense binder 40/60 rec
Concrete (Recipe | Binder Grade: 40/60
Mixes) Aggregate Size: 20
Coarse Aggregate to be crushed rock or slag.
Fine aggregate to exclude natural sand fines.
RC1 907 Regulating As RB1 or BC1 as appropriate. Minimum thickness in
Course accordance with BS594987 EN13108
SC1 943 Hot Rolled 35/14 Hot Rolled Asphalt (Performance Related Design Mix) in
Asphalt Surface accordance with BS EN 13108-4, PD 6691, BS 594987, to Cl
Course 943 of SHW
(Performance- HRA 35/14F surf des Course Aggregate Percentage: 35%

Related Design
Mix)

Coarse Aggregate to be crushed rock or slag, excluding
limestone.

Minimum PSV = 50

Aggregate Grading [BS EN 13108-4 Table 4] Column
No.:35/14F

Test temperature for wheel-tracking to BS 598-110: 45 °C
Maximum Wheel-tracking rate: 2 mm

Maximum Wheel-tracking rut depth: 4 mm

Site classification: 1

Minimum target Binder Content Bact = 7.0%

Surface course to have chippings applied the following spec:

14/20mm pre-coated chippings with achieving a texture depth
of in accordance with series 900 table 9/3. Chippings in
accordance with BS EN 13108-4, PD 6691, BS 594987 Coarse
Aggregate to be crushed rock or slag, excluding limestone and
gravel. Coated Chippings Nominal Size: 14/20. Aggregate
Grading to PD 6691 Table C.5 Column No.: 14/20 size.
Flakiness Index: F120 Minimum PSV 65 [68+ on approaches
indicated on table SC1.1 below]. Maximum AAV: 12. Minimum
Target Binder Content Bact = 1.5%
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Schedule 6
(i)
Schedule 7

Thin Surface Course Systems: Information To Be Provided By The Contractor

Noft used

Binder Data Requirements [971.2, 929.4, 937.9, 938.1, 943.5 And 943.8]

The following data shall be provided to the Overseeing Organisation as required in sub-Clauses 937.9,

938.1

, 943.5 and 943.8 and for materials designed in accordance with 911, 929, 944 or 952 in respect

of the proposed binder [note: all these Clauses cover materials that are designed by the supplier]. The
data should not be more than 6 months old. A table in which the binder data may be recorded is given
at the end of this section. For work carried out for the Highways Agency, a copy of all the data should
be handed to the Overseeing Organisation, to be forwarded to: Pavement Engineering Team at
Highways Agency, Bedford Office.

VI.

VIL.

A/PHLYM2-P1
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Binder Samples

Bituminous binders shall be sampled from the delivery according to BS EN 58. For modifiers
blended with the other component materials of the mixture at the mixer a simulated binder
shall be prepared. Such modifiers are generally less intimately mixed with the bitumen and
less well dispersed throughout the mixture than when pre-blended. Evidence that the
simulated binder offers the same performance as the binder produced when the modifier is
added at the mixer shall be provided.

Penetration

Binder penetration at 25°C (BS EN 1426), 100g 5 secs and at 5°C 200g 60 secs, before and
after hardening in the Rolling Thin Film Oven Test (RTFOT) in accordance with BS EN 12607-
1, or alternatively, after RTFOT and Ageing in accordance with Clause 923.

Product Identification Test and Rheological Properties

Results for the binder(s) proposed shall comprise rheological data for each binder in the form
of complex shear (stiffness) modulus (G*) and phase angle () determined in accordance with
Clause 928 for binder as supplied, after RTFOT and Ageing in accordance with Clause 923.

Storage Stability Test

All binders shall be stored strictly in accordance with the manufacturer’s instructions. Polymer
modified binders claimed to remain homogeneous in storage without agitation shall be tested
for storage stability in the manner described in Clause 941. The mean of the differences in
softening point between the top and bottom samples, of not less than five pairs of such
samples shall not exceed 5°C. Manufacturers of pre-blended modified binders shall state what
precautions are necessary to ensure that adequate homogeneity is maintained during storage.

Photomicrograph

A typical photomicrograph of the modified binder and binder using ultra-violet or other
technique to provide maximum contrast of the polymer structure to the binder before
modification shall be supplied together with details of sample preparation techniques.

Cohesion
Vialit Pendulum cohesion test curve of the binder, in accordance with Clause 939 for the
binder as supplied, after RTFOT and after RTFOT and Ageing in accordance with Clause 923.

FRAASS Brittle Point

FRAASS brittle point measured using BS EN 12593 shall be provided on the binder as
supplied, after RTFOT and Ageing in accordance with Clause 923.
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Product

Manufacturer of Binder
name

Binder Type: Batch Ref:

Binder Source:
Softening point difference in storage stability test

Test

Supplied After RTFOT | After Ageing

binder
Penetration at 25°C 0,1mm (100g and 5 secs)
Penetration at 5°C 0,1mm (200g and 60 secs)
Vialit pendulum cohesion see Clause 939 maximum # # #
peak value J/cm?
# # #

Product identification test
Complex shear (stiffness) modulus (G*) and phase

angle (4) data. See Clause 928

Fraass brittle point
Other properties the Contractor considers useful

Schedule 8 Mixture Data Requirements [919, 929, 944, 952 Or 953]

The following data should be provided to the Overseeing Organisation as required in sub-Clauses 937.9,
938.1, 943.5 and 943.8 and for materials designed in accordance with 911, 929, 944, 952 or 953 in
respect of the proposed mixture as appropriate [note: all these Clauses cover materials that are designed
by the supplier]. For work carried out for the Highways Agency, a copy of all the data should be handed
to the Overseeing Organisation, to forwarded to: Pavement Engineering Team at Highways Agency,

Bedford Office.

. Mixing and compaction temperatures
Maximum and minimum mixing temperatures should be stated. Maximum and minimum

compaction temperatures and any wind chill factor differing from conventional hot rolled
asphailt utilizing unmodified bitumen shall be stated.

1l Mix Sensitivity Analysis
Wheel-tracking rate for the proposed mixture but with the binder content by mass increased

above the target to the maximum binder content anticipated by the Contractor, but not more
than + 0.6% above the target.

. Repeated Load Axial Test (RLAT) to DD 226 : 1996 (for correlation to performance in terms
of deformation).

v Indirect Tensile Fatigue Test (ITFT) - after ageing, see LINK Protocol (for correlation to
performance in terms of fatigue)

\' Saturation Ageing Tensile Stiffness (SATS)

Protection of Works from Weather, including Cold Weather Working

1. The Contractor shall take all necessary precautions to protect all works and materials which may be
subject to damage or injury by inclement weather.

No material in a frozen condition shall be incorporated into the works, nor shall any materials be laid on
a frozen surface.
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1. General

1.1 Areas of construction are indicated on the construction treatment drawings.

1.2  Trenches across existing surfacing are required at the locations of new drainage connections, electrical
and service ducts as shown on the construction areas, drainage and ducting and services drawings.

1.3  The existing pavement to receive overlay of new Surface Course is to be trimmed to a depth sufficient
to allow a full depth of Surface Course to be provided as a minimum.

1.4  The machinery to be used shall be fitted with equipment for smoke and dust elimination.
1.5 The following methods for trimming of surface areas may be used:
1.6 Cold planing

1.7  The equipment shall be of an approved type and the Contractor shall provide details of the equipment
he proposes to use to the Engineer for such approval.

1.8  The Contractor shall reinstate, to the approval of the Engineer, road surfaces damaged by excess cold
planing.

1.9 The Contractor shall make suitable temporary ramps to make safe the following:-
run-on
run-off
raised longitudinal joints
covers and frames
All cold vertical joints shall be treated with hot poured pitch.

1.10 Surplus material shall be run to spoil in tips off-site, unless it can be re-used within the works or the on-
site works.

1.11 Trench reinstatement shall be carried out in accordance with NRSWA HAUC Document or as agreed
with the Highway Authority.

1.12 All cold vertical joints shall be treated with hot poured pitch.
1.13 When requested, a layout of the proposed joint pattern should be provided.

2. Surface course joints

2.1 Alllongitudinal and transverse joints in surface courses shall be made flush.

2.2 The following surface course joints shall be made by cutting back the edge to a vertical face that exposes
the full thickness of the layer, discarding all loosened material and painting the vertical face completely
with a thin uniform coating of hot applied 40/60 or 70/100 paving grade bitumen, or, if approved by the
specifier, cold applied thixotropic bitumen emulsion of similar grade or polymer modified bitumen
emulsion bond coat, before the adjacent width is laid:

a) all transverse joints;
b) joints where the asphalt abuts an existing surface; and
C) all longitudinal joints

2.3 Care should be taken to avoid surplus bitumen on the surface after the joint is made. The surface of the
finished joint should not be painted because of the risk of skidding and slipping.
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Joints in other courses
Joints in other courses (e.g. base and binder course) shall be treated in such a way as to ensure

3.1
compaction and bonding as in 2 above for transverse joints.

3.
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The Contractor shall provide the following information with his tender, and/or prior to the commencement of
the work for approval by the Highway Authority:

/“
o
E
s

1. The product or products he proposes to use together with their data sheets, product identification data,
cohesivity data as specified.

2. For each product, a copy of the BS EN ISO 9001 certificate showing the name of the manufacturer, the
name of the certification body and the reference number and date of the certificate.

3. The spraying equipment proposed, and a test certificate.

4, The source or sources of blinding material proposed.

5. Contingency plans in the event of any breakdown.

6. The results of any other tests or other data the Contractor considers would assist the Overseeing

Organisation in assessing the technical merit of the treatment such as:
() Tackiness test and/or trafficability time and methods of test.

(i) Breaking time test results for different weather conditions and substrates.
(iii) Test results for bond to newly laid concrete
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1. Breaking up of Existing Pavement

&%

1.1 The existing pavement and hard areas shall be broken up as identified on the construction treatments
drawing and disposed of off-site, unless it can be utilised within the works or in the on-site works.

1.2 Plant and equipment used for breaking up shall be of a type approved by the Fyuieat Managsr snoiy
Higinwsy Authoardy who may direct trials to be carried out to determine the suitability of the plant,
equipment and method. The plant and equipment shall be of a type which has a crack propagation

effect.

@y
B

1.3 The full depth of all bituminous and sub-base material shall be broken up.

1.4  The Contractor shall take all necessary precautions to avoid damage to property, structures, drains,
sewers and services.

2. Perforation of Existing Pavement

2.1 The existing pavement and hard areas shall be perforated in the areas identified on the construction
areas drawing.

2.2 Plant and equipment used for perforating pavement shall be of a type approved by the =yt fansgas
andior Mighwaay Auihvrily who may direct trials to be carried out to determine the suitability of the plant,
equipment and method. The plant and equipment shall be of a type which has a crack propagation

effect.

2.3  The full depth of all bituminous and sub-base material shall be perforated, and the #vgeal &
ay Auinarily may direct any necessary trial holes be made to determine the depth.

eret ey y
FERRTRTRNH Y M

2.4 Impervious structures, slabs, hardstanding areas etc, which are permitted to remain shall have holes to
full depth made at uniform spacings to allow free drainage such that the total area of perforation shall

not be less than 10% of the impervious area to be drained.

2.5 The Contractor shall take all necessary precautions to avoid damage to property, structures, drains,
sewers and services.
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Information with regard to excavation and reinstatement of bituminous pavements is also in
Appendix 7/2.

2. Areas of carriageway to have existing surfaces removed and replaced by new bituminous materials
are indicated on the Construction Treatment drawings.

3. The existing pavement to receive overlay of new Surface Course is to be planed to a depth sufficient
to allow the full depth of Surface Course to be provided as a minimum.

4, The machinery to be used shall be fitted with equipment for smoke and dust elimination.

5. The equipment shall be of an approved type and the Contractor shall provide details of the
equipment he proposes to use to the Highway Authority for such approval.

6. The Contractor shall reinstate, to the approval of the Highway Authority, road surfaces damaged by
excess cold planing.

7. The Contractor shall make suitable temporary ramps to make safe the following:-
run-on
run-off
raised longitudinal joints

covers and frames
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Abpendix 1111 - Kerbs. Footways and Paved Areas

T T -

1 Kerbs

WAYer Bruwn

Hi]

1.2  Location of kerb types are |nd|cated on the constructlon treatment drawings and details of kerb types are
indicated on WIGG detalls numberad 82 01, 02 and 83, The kerb types are as follows:

N

1.1 Proposed kerblines are indicated on the construction treatments drawing.

Kerb Type 1 125x255mm type HB2 precast concrete kerb to BS EN 1340:2003 Figure NA.1(d)
laid with 125mm upstand with ST1 concrete bed and backing.

Kerb Type 2 125x150mm type BN precast concrete kerb laid flush (0 to 6mm) to Figure NA.1(a) of
BS EN 1340:2003 with mix ST1 concrete bed and backing.

Kerb Type 3 50x150mm type EF precast concrete flat top edging to Figure NA.3(b) of BS EN
1340:2003 with mix ST1 concrete bed and backing.

Kerb Type 4 Double row of 100x200x100mm granite setts (Demarcation of limit of adoption /
highway) laid flush (0-6mm) with mix ST4 concrete bed and backing.

Kerb Type 5 125x255mm Type SP precast concrete kerb to BS EN 1340:2003 Figure NA.1(b)
laid with 100mm upstand with ST1 concrete bed and backing.

Kerb Type 6 Linaear Kerb Drainage System, in accordance with drawing numbered A/PHLY-MB-

8278 GF-DR-DR-D-412.

Waed IEADY
Narh TWye
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1.3  Kerb bed shall extend down to top of sub-base. Where top of sub-base is less than 150 from finished
road surface the kerb shall extend into the sub-base and shall be a minimum thickness of 150 mm.

2 Paved Areas

2.1 Prior to commencement of laying, the formation shall be treated with an approved residual weedkiller.
The Highway Inspector may request inclusion of a non-woven separation membrane to mitigate

weed/root intrusion.

2.2 Flexible surfacing for footways and shared footway/cycleways shall be in general accordance with
WSCC detail numbered S278/38/04 and material construction layers shall be as follows:

Surface Course  20mm thick, Asphalt Concrete (AC6 Dense Surf 100/150) to Clause 909
Aggregate type:-crushed rock or blast-furnace slag
Nominal size:- 0/6 mm

Binder Course 50mm thick, Asphalt Concrete (AC20 Dense Bin 40/60 Rec) to Clause 906
Aggregate type:-crushed rock or blast-furnace slag
Nominal size:- 0/20 mm

Sub-base
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2.7

A/PHLYM2-P1

All cycleway surface courses are to be machine laid.

Tactile Paving

Tactile blister footway paving is to be provided at new pedestrian crossing points as indicated on the
general arrangement drawings. All tactile paving layouts are to be in accordance with the Department
of the Environment, Transport and the Regions ‘Guidance on the use of Tactlle Pavmg Surfaces

November 1998. Reafey numbered JITEIHAE and &

LTINS Se I8 and &

Tactile blister paving buff coloured at uncontrolled crossmgs and red at controlled crossings shall be

400x400x65mm thick laid in accordance with ¥WSGT datal SSTEEEMS.

Corduroy hazard warning paving is to be provided at the interface of a footway and shared cycleway
as indicated on the general arrangement drawings. All tactile paving Iayouts are to be in accordance
with the Department of the Environment, Transport and the
Pavmg Surfaces November 1998. Refar o WSCT delaii n

i

-~

Tactile Corduroy \Warnin g pa |ng shaII be grey coloured flags, size 400x400x50mm thick laid in
accordance with WSCG detalt 3278384
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1. New permanent traffic signs are indicated on the general arrangement drawings.

WAYer Bruwn

2. Steel posts, with a minimum 76mm outside diameter, shall comply, where applicable, with the
requirements of BS4 and BS4848 and shall be manufactured from steel complying with the
requirements of BS EN 10025 — 1:2004 as detailed in BS 8442:2006 and galvanised in accordance
with the requirements of BS EN ISO 1461 “Hot Dip Galvanised Coatings on fabricated Iron and Steel
Articles”, unless specifically requested otherwise by the Highway Authority.

3. Each post shall have a base plate (min 0.05 sq.m) and cap to prevent the ingress of water in
accordance with the requirements of BS 8442:2006. All clips, screws, bolts, nuts and washers that
come into contact with the sign shall be stainless steel.

4, Sign posts dimensions are to be sufficient to allow signs to be mounted with lateral clearances and
mounting heights in accordance with the traffic signing schedule.

5. All clips used to fix sign faces to posts and lamp columns shall be of an anti-rotational type.

6. Temporary traffic signs to diagram 7014 shall be erected on a new traffic sign post, for the duration of
three months, on approaches to the new works, as indicated on the traffic signing schedule. The
temporary sign locations are to be agreed on site with the Engineer prior to erection. After 3 months
the signs and posts shall be removed and the footway reinstated/made good.

7. All traffic signs to be mounted on street lighting columns to be installed with neoprene banding placed
between the sign mounting clips and the column to protect the columns from damage.

8. llluminated signs and bollards shall be numbered consecutively per road starting with 1 through to the
conclusion of the road as per WSCC Gazetteer. In addition to this the sign or bollard shall bear the
first letter of the road as a suffix. For new roads where the road name is not determined please use
the letter X as a temporary placeholder for design purposes and substitute the correct suffix on
installation. For signs positioned facing the carriageway, numbers and letters shall be placed at 45
degrees to oncoming traffic. For bollards, letters and numbers shall be positioned on the rear of the
bollard.

9. The Contractor is to agree the exact sign and bollard numbering system with the Highway Authority.

10. Traffic Sign Face details are provided at Schieduie 8 at the rear of this document.
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. Materials for road markings shall be selected from the following:

%:.

Screed thermoplastic

2. The above shall comply with the requirements of BS 3262 for “Superimposed Road Markings”.

3. The locations for permanent road markings are shown on the general arrangement drawing.

4, All road markings to be in accordance with The Traffic Signs Regulations and General Directions and
Clause 1212.

5. Where existing road markings do not conformto new layout, they shall be removed by a method approved
by the Engineer. Where reflecting road studs are also removed the hole remaining shall be reinstated
with appropriate surfacing material {5 B approved by the WQRGE Fraper Oificer,

6. Exact location of road markings and tie-ins to be agreed on site with the Engineer.

~

Road studs shall be ‘Halifax’ type and provided as indicated on the general arrangement drawing. All
reflecting road studs shall comply with BS EN 1463 — 1 and Clause 1213.
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. Traffic signals loops, ducting and chambers shall be constructed i e with Traffic Signal
drawing.
2. Traffic signal installations shall be in accordance with the WSCC Traffic Signal Installation Standards,

provided at Scheduie € at the rear of this document.
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1. Street lighting columns shall be provided as indicated on SSE drawings SSEZ03E824- L0500
shall be compatible with the lanterns specified in Appendix 14/4.

2. Erection of the steel column and the concrete surround diameter shall be in accordance with WSCC detail

4 ‘Road Lighting Column Erection Details’ included within the WSCC document Lighting of Developer

Promoted Highway Schemes in West Sussex.

3. Columns to be painted BS12C39 (Sherwood green) andd bha faciory anpling,

Unit Numbering

4. All adoptable columns, illuminated signs, illuminated bollards and feeder pillars require to be numbered.

Numbars shall he oo indicsiad on ine QUE drswings.,  Water/weatherproof stick on numbers are
permissible. Numbers to be fixed 2m above ground facing the carriageway. Numbering standard detail to
be provided with approval.
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Name of Manufacture:

.

Column Reference No | |

Revision No | |

Date | |

NAME OF CONTRACT:

PART A General
Column nominal height (m) Acceptable‘ positions of brgcket
arms relative to door position
Column material | | Door Opening
Material design strength | (N/mm?) ‘
No. of door openings
Door opening size - Height (mm) | I I |
- Width (mm)
Cross-section of base
compartment Height Width Depth
(mm) (mmy) (mmy) Any
Manufacturers drawing ref.
No.
Corrosion protection (steel columns only) - basic system type (NG 1901) | |
Details of the signs and attachments allowed for in the design Area (mm?), Eccentricity (mm), Height | |
- additional sacrificial steel thickness, above that needed in the design, from the bottom of the (mm)
column to at least 250 mm above the anticipated ground level
PART B Foundation Data
Planted base Planting depth (m)
Standard Soil Type Factor G
630 390 230
Diameter of concrete surround
(if any)
Flange base Bolt hole centres Hole diameter Design load/bolt
(mm) (mm) N)
Relevant forces and moments at Ground Level.
Line of action of max. moment relating to door opening

NOTE: For flange plates with slotted holes a diagram shall be included with this Data Sheet.
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PART C Acceptable Luminaires Luminaire: Maximum Sc:r::n::a ——
H | LMZ} N vindage are e forsandrd

PART D Certification

It is certified that the information given in the Data Sheet has been obtained in accordance with the requirements of BS EN
40: Part1 and BS 5649 as implemented by Departmental Standard BD 26 and the Specifications.

Signed on Behalf of the Contractor.............ccooiiii i, Date
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mayer brown
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Data sheets shall be provided not later than 14 days after acceptance of tender.

A
s
o
e
L
s

General

1. When information is not required a dash shall be inserted in the appropriate boxes.

2. Where a Data Sheet is amended it shall be given a new revision number with a date.

3. The revision numbers shall be consecutive letters of the alphabet, commencing with “A”.
4. The date of the revision shall agree with the date of the Contractor’s signature.

5. The column, or bracket material shall be steel, aluminium, reinforced or pre-stressed concrete, glass fibre
reinforced plastic or any other suitable material.

6. The material design strength shall be the minimum specified in the design. \Where more than one material
is used values for all materials shall be given.

7. Allrelevant entries shall be made on the Data Sheet before the document is certified by the Contractor.
Column Data

8. The column nominal height shall be selected from clause 2 or 3 of BS 5649: Part 2: 1978 as appropriate.
9. The number of door openings shall agree with the manufacturer’s drawings.

10. The cross-section of the base compartment shall be indicated by a dimensioned diagram/sketch.

11. The acceptable positions of bracket arms relative to the door position shall be indicated on the diagram.
Where all positions are acceptable the box noted “ANY” shall be ticked.

12. Where concrete is necessary around the planted base in accordance with sub-Clauses 1305.3 and 1305.4
the minimum diameter shall be entered.

13. For flange bases all forces and moments used in the design of the foundations, anchorages and
attachment systems shall be given.

14. The corrosion protection system used on the column when new shall be recorded. Where additional steel
is provided for sacrificial purposes the amount shall be recorded.

15. The signs and attachments surface area, eccentricity from the centre line of the column to the centre of
area of the sign and height above ground level to the centre of area of the sign shall be stated.

Bracket Data

16. The luminaire lever arms, weight and maximum windage area quoted shall be based on the most adverse
loading on the bracket when it is attached to any of the columns quoted in the compatible column sections.

(Note: The luminaire lever arms are the horizontal distances from the centre of gravity of the luminaire
and, if applicable, the centroid of the windage surface area to the end of the bracket joint).
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1  The Contractor is responsible for preparing electrical record drawings for the Highway Authority.

mayer brown

T3 e, NN D O R
f3ramnas Fes Qe
STLESN T S

2  All street lighting and illuminated equipment in West Sussex is adopted and maintained under a PFI
contract with Tay Valley Lighting (TVL).

3 The County Council does not offer free installation checks. All installations shall be approved and the
County Council will ask TVL inspect your installation and recover their costs prior to certifying works for
the release of bonds or deposits.

4  Following construction the street lighting accrual package must be completed and provided as a
standalone set of documents that can be issued to the WSCE PFI contractor. It shall include:

0] A written notice including:

(A) Details of the proposed agreement. -\Whether S278/38, Location, description of highway
works, PSI reference number
(B) the identity of the parties involved;
(C) written confirmation by the developer that the apparatus complies with the ‘Accrual
Required Standards’.
(i) Details of all equipment to be adopted:

(A)  As built drawings showing the road layout the development and works and details of the
types of apparatus including all adoptable lighting equipment, illuminated signs and
distribution networks. - normally 1:500 scale paper copies and pdfs. Drawings must show
the new unit numbers and the existing equipment numbers.

(B) Full details of any cable distribution networks.

(C) Electrical test certificates for all adoptable equipment. — Certificates shall reference the new
numbering system.

(D) A copy of the ‘Development Standard for Highway Lighting’ current at the time the design
was approved.

(i) A copy of the IDNO (Independent Distribution Network Operator) Service Level Agreement, if
applicable.

(iv)  Any other documentation required to satisfy legislation at the time of the accrual.
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1. The position of new lighting units are as indicated on SSE drawings SSE03234-L-001 and
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1. Temporary lighting for traffic management during carriageway diversions will be provided by the
Contractor wherever there is no existing lighting of an adequate standard. Temporary lighting will also
be required where new sections of highway are opened to traffic before their permanent lighting systems
are in operation.

2. The Contractor shall ensure that any temporary lighting provided does not cause glare to traffic users
on highway nor annoyance to occupants of surrounding property.

3. Existing illuminated regulatory signs, where not part of a traffic signal installation, must be maintained
either in their existing location or temporary locations and the same standard of illumination maintained
by either existing or temporary lighting. This lighting is to be maintained until the relevant regulation
ceases to be appropriate and may not be removed without the prior approval of the Engineer in writing.

4, The Contractor shall ensure that all existing road lighting remains in operation for as long as that road
is open to traffic. Where electrical supplies to existing units are disconnected during the execution of
the Works the Contractor shall provide and install temporary supply cables as directed by the Engineer.

5. The level of illumination of the existing trafficked carriageways shall be maintained at a level not lower
than that existing until the date of the completion certificate for the whole of the works. New and
temporary carriageway used for traffic during the course of the Contract shall be illuminated by
temporary or permanent lighting to the standards detailed in paragraph 2 below.

6. If for any reason the Contractor supplies temporary lighting the standard of lighting shall not be lower
than the standard provided by the permanent road lighting system, or BS 5489 parts 2 and 4 as
appropriate, whichever is the greater.

7. The use of generators for temporary lighting will need to be agreed in advance with the highway
authority. However, where generators are used to provide a temporary power supply to road lighting
the Contractor shall appoint a member of his staff, who shall be identified and made known to the
Engineer, to be responsible for the maintenance of the generators.

8. Where necessary the contractor shall provide protection to existing cables or install new diversion cables
to maintain electrical supplies to luminaires. The Contractor shall give to the Engineer 2 weeks notice
of the proposed date of any changes to the cable network and shall not proceed until arrangements for
the switch over from existing to temporary cables has been agreed.

9. All generators shall be fitted with a fuel tank which has sufficient capacity to allow the generator to run
continuously throughout the hours of darkness without requiring filling / topping up.

10.  Where a temporary supply to lighting columns is achieved by means of catenary cable between the
columns then the conducting cable shall be suspended from a steel support cable. The conductor cable
shall be attached to the support cable at intervals of no greater than 1.0m. Columns that are to be
retained shall not be drilled.

11. Where a temporary supply to lighting columns is achieved by means of surface run cables, the cables
shall be steel wire armoured with additional mechanical protection, marked by street lighting marker
tape and cones attached to the cable. Under no circumstances shall traffic drive over such cables
without suitable mechanical protection. Lengths of damaged cable are to be replaced immediately.

12. Temporary cable networks shall be designed, installed and tested in compliance with BS 7671 and with
the 1400 Series Clauses and Appendices of the Specification.

13.  If the Contractor proposes to use either temporary lighting or temporary supplies then he must submit
his proposals to the Engineer in writing not less than 5 days prior to the installation of the temporary
lighting.
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Street lighting shall be as indicated on SSE drawings S5 LG0T and QGF and be in accordance with
the “Lighting of Developer Promoted Highway Schemes in West Sussex’ included at Schedule D.

1. Lantern and Lamps (Clause 1407 and 1408)

Lanterns shall be as indicated on SSE drawings SSEES

2. Ancillary Equipment
Control Gear

¢ Shall accord with accord with WSCC specification.

Lantern Photocell

¢ All proposed units are to be fitted with electronic photo-electric control unit (PECU) configured to
accord with WSCC specification.

3. Equipment Position

¢ The layout of equipment within lighting column bases shall be in accordance with the overseeing

authorities’ requirements and in accordance with the manufacture’s recommendations.

4. Proposed Equipment — Electrical supply, Isolation and Wiring

Electrical Supply

¢ All Electrical supply to equipment should be undertaken in accordance with WSCC requirements.
Isolator

¢ Allisolators to accord with WSCC requirements.

Internal Wiring
¢ Allinternal wiring to accord with WSCC requirements.

5. Private Underground Service Cabling

All private cabling Low Voltage and Extra Low Voltage will be laid in orange duct marked “Street
Lighting”. SWA cable will be terminated into the base of the column Tofco cut-out via B21 Extension box
fitted with IP7 Plate and 5 x Encapsulated Terminals. Glands used will be CW and be covered by shroud.

6. Numbering of electrical equipment
Letters and numerals shall be 50mm high black on white on adhesive labels suitable for exterior use.

Generally, the numbering of the road will follow the same direction as the house numbering although
this may not be practical in the instances of one-way streets and this would be an exception.

If an additional piece of equipment is erected into an existing numbering system, then the preference is
to renumber the whole road again incorporating the new equipment.

a) Columns

The Columns shall be numbered &% ngicatad on the SQE

Numbers shall be positioned at 90 degrees to the carriageway, 2.5m above ground level (no suffix is
required).

b) Signs and Bollards
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Signs and bollards shall be numbered as indicated on the SSE drawings.

For signs positioned facing the carriageway, numbers and letters shall be placed at 45 degrees to
oncoming traffic.

For bollards, letters and numbers shall be positioned on the rear of the bollard.
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S$38/278 Agreement Highway Works Specification
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S$38/278 Agreement Highway Works Specification
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S$38/278 Agreement Highway Works Specification
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Persimmon Homes Thames Valley oy =y
North Littlehampton Site Lyminster Southern Bypass §
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification

The following concrete grades shall be used for ancillary purposes:-

mayer brown

.

Purpose Grade
Bedding and backing to kerbing, edgings and channels ST1 and ST4
Sign Bollard foundation ST1

Footing to traffic sign ST2

Footing to street lighting column ST4

Bed and haunch to highway drain pipes ST4

A/PHLYM2-P1 Page 158



Persimmon Homes Thames Valley Egi'i:gvi'gs s
North Littlehampton Site Lyminster Southern Bypass §
Littlehampton, West Sussex
S$38/278 Agreement Highway Works Specification

. For details of landscaping refer to Landscape consultants drawings (\WYG).

2. All highway verges and margins including areas required for visibility shall be covered with a layer of
topsoil (minimum 150mm deep) rolled and grass seeded.

3. Seeding shall be carried out in accordance with BS4428:1989 to a rate of spread to be approved by the
Project Engineer.

4, Grass seed sowing shall be carried out during March/April or September.
5. The grass seed mix shall be hard wearing amenity grass “Wear and Tear (A24) by Germinal Seeds.
6. Alternative mixes may be presented to WSCC for approval.

A/PHLYM2-P1 Page 159



mayer brown
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North Littlehampton Site Lyminster Southern Bypass

Persimmon Homes Thames Valley
Littlehampton, West Sussex

S$38/278 Agreement Highway Works Specification
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PIPELINE & DRAINAGE SYSTEMS LTD

DEVELOPING PIPFLINE & DRAINAGE SOLUTIONS
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PIPELINE & DRAINAGE SYSTEMS LTD

DEVELOPING PIPELINE & DRAINAGE SOLUTIONS
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Founded in 2000 we have succeassiully established oursalves as market leaders
working on major projects throughout the UK, Europs and Worldwide,

FDS continue to be gt the forefront of innovative design, solving both traditional
problems and devising radical selutions to the challenges we face in the future,

We are very proud of our reputation for excellance.
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ality Assuranees fAcoraditation
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When launching our new product range in 2003 I became apparent that
designers and clients require confirmation of the longevity and quality of
the BEnviokerb range. | was therefore imperative that PDS LTD made large
mvestments in gl required standards, Quality Assurance and Accreditation,

Die 10 suntess i reland wiers we ars the marke! leaderintne
sappiy of Cranbined S erke Breainade mandawiin e slagy oblaciive

o stnnly maiete royainiand Burope i wids sessaial that any
Avcraditztionwe Cblainged was recognised i Surope and not just
ihe U Wadtherahnnn eliore Tl inade sl s sroduct rangss

N

.

SR Falaes

-

FEIRY

= EMN1433 CERTIFICATION TO D4D0KN - EN1T433 is 3 BEuropean - ENVIRGKERB is fully compliant with 2l revisions of the

Harmonised standard with an attestation level of 3. This defines HIGHWAYS AGENCY Intarim Advice Note IANTI7/08
how to feel products and whers 1o source NOTIFIED BODIES and clause 516 of the Specification for Highways Works,

o overess o tests. . e . . .
o overses 2l tes o PRODUCT ACCEPTANGE - PIS nave supplier! 200 are

= Tests coverad in ENT433 include LOAD TEST (D4GDKN), suppiving ine fargest contracts in the UK and reland. This
WEATHERING TEST (R and siso watertight test includes Highway Agency, National Roads Autnordty and
an assantial raguiremant of EN1433) Dagarmant of Eovirenmant contracts, Contrachs in Germany,

i o a . . Hady, Slovakia, Spain, Switzedand and more recantly South Afrlea.
« 1508601 Guality Assurance for the Design, Manuizciure wY p TRRI, SRS ) _ ! o
s - ) . . A compranensive st s availabls o dowsioad on our wabsite,
and Distrivution of Combinad Kerk and Line drainage. ’

) . . . B . o . « Envirgkerk s tepe tested v accordancs with 88/108/EEC
= The above aiiow us 1o ssue o "Declaration of Conformity” and o y —
PR , L L gttestation systems 3. Managemant gystem of produstion
CE Mark our proedact rangs- Under European iegistation this is the ) = 7 @ ¥ F:
; ; ; ivcationie) are assessed o he requiremants of 150 80012008
oy Mark relavant under 2 Harmonised Standard - No other Mark B S :

SHOULE BE SPECIFIED as this ¢an underming the CE mark and
lead to confusion.

and additional product focused audit trails and samples are
cartied cut, 1o the intent of 88/106/EEC attesiation aystam 1.
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We are often asked about owr GREEN CREDENTIALS, Inftially we felt that any
research or figures produced would be very subjective dependant on which
organisation was chosen 1o carry out the tests. Then we were approached hy
ENVIROLINK NORTHWEST (A public sector organisation) who suggested that a new
standard FASZ050 (Pubiicly Avallable Standard) would offer clarity 10 any ressarch,

DS use recycled raterals that would otherwiss be destined for Thave are additional logistical concerng on tha ransportation of

within the LK & Chira. I sent to landiili the mataral we use, for these matenials throuigh the smialier countrysicle coramunities in the
example, to manufacture our Envirokerb range, would take between UK. These products are heawvy, brittle, difficuit to recvele, and carry

750-1000 vears to degrade. PDE can heip vour company decrease s a numiber of on-site safety issues assostiad with thelr handing and

carbor foolprint., i the UK i s estimated that we have only 7 years of - instaliation. We are bappy (o supply clients with carbon caiculations

tandiill leit! Existing Combined Ketls Drainage systerms maniaciurad and carbon cosis for haulage on projects using our maleriais.

in traditional materiss rely heavily on natural rescurcas.
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Lombined kerb dranage

Ervirokerh is available in a range of depths and kerb profiles 1o suit all types of contracts
including Motorways, Trunk Boads, Car Parks and other urban areas. (for Envirokerb for
Hridges and shallow depths see page 18), With the advantage of full acoreditation 1o
ENT433 and Clause 518 SHW) and the added advantage of a "CE mark, you can

be corfident in the 100% recycled combined Envirckarh drainage for your acheme,




1} Risk assessment shouid be carriad out, 7y PDSITD suggest a very simple shutier system will reducs the
72y Excavate through o lineg and leve, arncunt of concrate used anchwall enslbls concrate gensity,
3y Lay out units prior to instaliation 10 ensure all rodding access 8} Asohait can be lsid 10 the bottomn of cutlets for 8 125mm
units and cutlels are positioned cormacty. kerbs-face, or 1o the watermark for 75y 100w kerb face.
4y Start at cutfall and work away, finichad ine and lavel should be 8 Units should be cleaned pnior to hand over,
pre-detenmined. 10} Flease use our inspeaction and test plan LT.F To ensure
5y Sealant is 1o be appiiad to unit not vat kid then butt togather - instaliation s correct as specifind by the manufacturer.
keep foints clean of concrate bedding material This can be included in vour quality assurancs manual.
£y Fear haunch - concrete should be a minimem st concrate 1) Designers - © ensure vour installation is correct please coniact
with: a S0y slumng o ansure the correct density, our technical depariment To reqguest installation video/A TR
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i asphall pavernant is prasent at rear of units the concrete can be adjusiad accordingly, the concrate haunch can be lower

QY

3
N
3

Any bicck paving adiacent 1o the kerbs shouid be restrained from movement on an epoxy o polvmer modifed mortar,

Plasas note: EN1A3R s clear and concise, ALL combined kerb products must be tested for Walertichiness

- therefore units must be sealed 10 ensure conformity,




Combined «arh drainage

Standard Unit
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o .
splayed Unit
305 solavand unit ;:.3“‘55:'35;:;&\5;:. avEiaw

S el i Bl e L

Splayved Unit

Splayed Unit
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CAD and pdf drawings of all product



Combined e drainage

solid Head Ductile ron Rodding Access Unit

L

et Unit Splaved and HEB

&
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Drop Kerb Inner Unit
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Certre Stone
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m?ﬁ’ff? bt@nef vfi’fh vanous inlets
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CAD and pdf drawings of gl products are available



Combined «arh drainage

Gully Top Cover and Hase
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Envirokerh TBmm

Envirnhert 1 25mm HE Rydratic Flow Chart
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Bridge and shallow cepih dranage

Due o the huge success of the Envirokerl Road Drainage product, PDES have
daveloped the NEW Envirokerb BRIDGE Shallow Systemn for Structures and
restricted depth congiruction.

o

The product nas all the advaniages of the existing Envirokerd manual handiing, aesthatics very similar o concrets and of course

range. inciuding superd smpact resistancs, Lightweight for the benefit of a prodiuct manufactured in 100% Recycied material,




Bridge

The NEW Envirokerb Bridoe Drainage unit has been m
Heavy Ductile Units, There are a number of factors we
guickly ascertain the width and depth required

Dagpthia dependert on the kerb profile ang postands
this will either e Zoneny 100 o 1 25mvatn the

read consinuction depth delermindng the fnal iUl deiih

e nsiadiaion paga 24

Widdth bs based sclely on the Hydradlic flows aativipated
in conitnciion with thai sngitudingl gradient on the deck
Tris i very sasy for FOS o deternvins s pissyiayoit

cravwng shiswing road anct g cioes-mschon, hen

Lsing our 0 house fiow CCEU}?"(‘ PG can SiEe the s

iohart alongside for gquick releronce gilovang uslo ohey

the most Hydraukcally fand cost sfiscive wibh

Pleazse calt o Technicd! Ceparioent 28 We as 0o
than hapoy 1o carry oul caiculations as pert
ot our tres of chiargs destun service:

Exampte hydrsuiic
calculaiion using

ERTNGS formiifa

Onime Drawing Too!

Al calcalstions are hased o the Manninas EC{L’ Hon
winch offere the piost affer vl Savonbs od iow drasianie

ManningaEaiation:

Design Service
Cuar fres design service offers huge benefits!

ST R

ERZDSALEIG PLOME G BOeRE PRl
Bor e necssooied:

Ganchisioni
FAREAPIEROK
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Saalant and
bedding mortar

aveiahie on request.

Erdd or intermediate Rodding Access L

8
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xpansion Joint Assemisly- Siding or &
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CAD and pdf drawings of gl produsts are available on-line or direct from sales office
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The development of ENVIBOKERR Bridgs
Drainage was a direct resull of the irish road

ouiiding Programime. | -

Whiist a number of Motorsays werg bull, the existing simaller sude

roads needed to maintain thelr conrse. Thess toads ars ususily
raarrow, and Bridges am short. The Hydraulc Flows wers low
provnoling PRE o produce 3 sivalier fighter and more cost-elfecive
it Hhe MO prolect nas bullt 65 new bridages with the aajority Lising

EMVIROKERE BRIDCGE drainage.

All desions were camed oul by PES 11D who became part of

the Desion toam on e MO Over 2000mis of bridge drainage REG Clonan 1o Weliy, siannd &
Faas 50 1ar been supplied 1o this contract. CHernt NERA

Contractor

Consuitant

The present Bonar Bridge was designed
Ly Crouch and Hogg, built by William
Tawse Lid, and opened in 1873,

This bowstring girder bridge (built 1873) measures 3381 (103.4m1)

it overall lengih, replaces an 18093 bridge built by S Witiam Amol
& Co Lid, Glasgow.

sart of & refurbishment scheme (o this gracefl structure n
heerb

fled to both kerbiinas and at only 10Kg sach

Hire PG LD supolied over 580mits of S

Bridge Drainage in
mianuad handing risks were drastically raducad for the installers,

Being recycled composite and with an appearance amost

-

identical to conarete the grey kerb bne is retained and there are et Higiiand Coundil

no ON-going coating mainienancs issues. Photographs taken by niractor  Balfour Beatly

]

0 I
&

L Sedes e Yoo Parddr o 13 reyon argds Encd o ; . F] o "
our Baies Director Greg Parkin during his recent Lands End o nsuitant  Highiand Council

John 'C’ Groats oycle ride.
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ENVIROKERB BRIDGE drainage will normally be installed on a concrete deck

or alaly - This acts as yvour base. If vou are 1o install on soft ground or compacted
stone please see installation details for standard ENVIROKERB. The units will

De bedded on ENVIROKERB BRIDGE bedding mortar or similar,
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Bridge Drainage - The Combined Kerb Drainage system shali be as

Al sysiem componenis
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shall be from the ENVIROKERE range

d Kerh Drainage system shall be as

ne

he Comb
385/480mm deep monolith

T

inage -

Hoad Dra

All systern components

oL

1]
l
H

ENVIROKERB 305

FAnge

shall be from the ENVIBOKERR

T

5,

e oos-0ls.C

YW

gy

d

WO

Y C

Gl

s

ARUN DISTRICT COUNCIL LU/387/21/DOC






Technical Datasheet

Envirokerb Sealant

N R R\
DS
One Part Low Modulus Polyurethane Sealant § N AN

Description

Envirokerb Sealant is a high performance one part low modulus polyurethane sealant specifically developed for the sealing of contraction
and expansion joints in civil engineering and building structures.

Standards Compliance: Conforms to EN 15651-1, B.S. 4254 - 1983, EN 14188: part 2.

Advantages
° One part therefore easy to apply. c €
° Excellent acoustic ratings.
0074/0071
° Excellent resistance to weathering.
Nufins, Kingston House,
] Permanently flexible. 3 Walton Road, Pattinson North, District 15,
Washington, Tyne & Wear, NE38 8QA
. Low odour.
14
° 25% total joint movement 000811005
Applications EN 15651-1
Type F EXT-INT (25LM)
° Joint sealant for kerb/channel drainage products in
] Polymer base Polyurethane
accordance with BS EN 1433.
Resistance to flow <3mm
. Movement joints in concrete, brickwork and block work.
Loss of volume <10%
° Perimeter pointing around window and door frames. Adhesion / Cohesion properties No failure
° Cladding seals within lightweight modular systems. after immersion in water
° Movement and stress relief joints in tiles. Durability Conforms
Fire behaviour Class E
. Acoustic jointing.
Dangerous substances Assessed

Technical Information

Type Thixotropic Polyurethane

Preparation of Substrate
Colours Black or Grey

Application Temperature 5 10 35°C All joints should be dry, sound, free from dirt, dust and grease.

Cleaning should be carried out by wire brushing or grinding. Joint

. (o]
Service Temperature Range |-301080°C sides must be parallel and straight.

Cure Rate 3mm per 24 hour

Tack Free Time 60-90 minutes .
Placing of Backer Rod

Movement Accommodation |25%

Following preparation of the joint, place a backer rod or bond

Shore A Hardness 20-25
breaker tape to regulate the depth of the sealant and prevent
Resistance to hydrolysis 25-30 adhesion to the expansion joint filler.
Chemical Resistance Weak Acids | Good
Alkalis Good
U.V. Resistance Excellent
Flash Point >80°C

0

Note: All testing per



Technical Datasheet

Application Instructions

Cut the end of the sachet with a sharp knife and place the sachet
into a 600 ml Barrel Gun. Extrude the sealant into the base of the
joint and ensure that full contact is made with the sides. Care
should be taken to avoid trapping air within the sealant.

Tooling

Select a tool to suit the width of the joint and wet it with clean
water containing a little detergent. Working upwards in the case of
vertical joints, lightly tool the sealant into the joint. On completion
of the tooling remove masking tape, if used, immediately.

Coverage

Shown in metre per litre of sealant

Depth of Joint (mm) Width of Joint (mm)

10 12 15 20 25 30
10 10 83 6.7 5 4 3.3
12 69 55 41 33 27
15 45 33 27 22
20 25 2 1.7
25 16 13

AN S
N N
i\\\\\%% AN

N
N

Packaging

Envirokerb Sealant is available in 12 No x 600ml sachets per box.

Cleaning of Tools

Tools should be cleaned with solvent as soon as possible after
use.

Storage

The shelf life is 12 months when stored away from direct sun
light in cool dry conditions, in original un-opened cartons.
Protect from frost.

Health & Safety

Product Safety Data Sheets (SDS) are available from PDS. SDS
sheets are provided to help customers satisfy their safe handling,
use and disposal needs as well as assist with any conformance
requirements made locally by health and safety regulations.

SDS are continually updated to provide the latest information to
our customers. We therefore recommend contacting our head
office to obtain the most recent and accurate SDS before
handling and using any product.

Technical Support

Through our technical department and laboratories we can offer
a comprehensive service to specifiers and contractors. Technical
contacts are available to provide further information and

arrange demonstrations.




Pre-Blended, polymer modified, cementious bedding mortar. The product contains a specially selected latex bonding and waterproofing

gauging liquid.

Advantages

Pack contains everything required including gauging liquid.
Guaranteed low water/cement ratio.
Can be laid in sections from 5mm to 25mm in one layer.

Rapid setting enabling successive layers to be built up with
minimum delay.

Excellent adhesion to dense concrete and steel etc.

3

0086

Pipeline & Drainage Systems,
361-365 Coleford Road,
Darnall, Sheffield, S9 5NF
0844 848 9400

. Contains no chloride containing additives.

. Aggregate is non-Alkali Silica reactive in accordance with
ASTM C289.

. Excellent workability and finishing properties.

. Good resistance to water, frost and salt permeation.

Applications

. Bedding of Bridge Drainage units.

EN 1504-3

Concrete repair product for structural repair
PCC Mortar {based on polymer modified hydraulic cement)

Compressive strength Class R3 (>25 MPa)
Chloride ion content <0.05%
Adhesive bond strength >1.5 MPa
Adhesion after freeze/ thaw >1.5 MPa
(50 cycles with salt)

Elastic modulus >15GPa
Dangerous substances Complies with 5.4

Surface Preparation

Substrate must be clean and sound, hence all grease, oil, paint,

plaster and laitance must be removed. Oil and grease should be

removed by using Desolve and laitance should be removed by

scarifying. The edges of the repair must be recessed at least 10mm.

Where spalling is caused by reinforcement corrosion all steel must

be exposed and cleaned to remove all loose scale and rust,
preferably by grit blasting. If the reinforcement bar has corroded

reducing the bar diameter, then consideration should be given to

replacing it.




Technical properties of Hydrodeck/ Envirobridge/ Envirodeck Bedding Mortar.

Properties Standard Performance Requirements Declared Value
Appearance Grey Powder & White Liquid
Chloride-ion Content EN1015-17 <0.05% <0.05%
Maximum Aggregate Size 6mm
Maximum water/cement ratio 0.4
Cement content > 400 kg/m®
Minimum Layer Thickness 25mm
Working time 20-30 Minutes
Temperature for application 5°Cto 30°C
Density 2350 kg/m’®
Compressive strength EN12190 15MPa @ 4 Hrs

35MPa @ 24 Hrs

45 MPa @ 7 Days

>25 MPa 55 MPa @ 28 Days

Modulus of elasticity EN13412 215 GPa 18 GPa
in compression
Tensile strength BS6319-7 >4.0 MPa
Adhesion to concrete EN1542 >1.5 MPa >2.0 MPa
Ashesion after:
freeze/thaw EN13687-1 >1.5 MPa >2.0 MPa
thunder/shower EN13687 -2 >1.5 MPa >2.0 MPa
Dry cycling EN13687 -4 > 1.5 MPa >2.0 MPa
CO, Diffusion coefficient 2.1x10°cm?/sec
uvalue 7100
R value 140 m
Sc @ 20mm 350 Mm
Sorptivity 0.01 mm min™”
CI-Diffusion coefficient 1x 10 cm?¥/sec
Coefficient of thermal expansion EN1770 7.8x10°
Water permeability coefficient 28 days <0.01 ml/m?/sec
Skid resistance EN13036-4 Class 1
Carbonation resistance EN13295 di < ref. Concrete Passes
Capillary absorption EN13057 <0.5 kg/m?*/Hr*? <0.5 kg/m*/Hr*?
Cracking tendency Coutinho ring No crack after 180 days

Technical data shown are statistical results and do not correspond to guaranteed minima.
Tolerances are those described in appropriate performance standards.

1N/mm*=1MPa

1 kN/mm’* =1 GPa

RaiY
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Mixing

Mix as per normal concrete, starting with two thirds of the gauging
liquid to which the powder is added. The remainder of the gauging
liquid can then be added to obtain the required consistency,

ensuring the material is thoroughly mixed before use. A forced
action pan mixer will ensure thorough mixing.

Curing

Normal methods of curing should be adhered to and precautions
taken to avoid frost attack. UV degradable resin based
curing agents should not be used if the surface is to receive
subsequent treatments.

Health & Safety

Product Safety Data Sheets (SDS) are available from PDS.

SDS sheets are provided to help customers satisfy their safe
handling, use and disposal needs as well as assist with any
conformance equirements made locally by health and safety
regulations.

SDS are continually updated to provide the latest information
to our customers. We therefore recommend contacting our
head office to obtain the most recent and accurate SDS before
handling and using any product.

\ N W

Storage

Hydrodeck/ Envirobridge/ Envirodeck Bedding Mortar has
shelf life of 12 months, when stored unopened at moderate
temperatures. Protect from frost.

Packaging

Mortar is available in 25kg packs (yield 11litres).

Limitations

Minimum application temperature is 5°C, if applying below 5°C
please contact PDS technical department.

Technical Support

Through our technical department and laboratories we can offer
a comprehensive service to specifiers and contractors. Technical
contacts are available to provide further information and
arrange demonstrations.
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Section 6
SPEL Stormceptor®
hy-pass separators

The S?EL Stor rwwp‘or is the first Environment
Agen fass 1 by-pass separator to
BS EN 858- 1.4\)»1

The Stormeepior provides a very effeclive
means of separating oil and other light liquids
fram stormwater drainage systems.

Cormpliant to the European Standard
BS EN 858-1, the Environment Agency’s
Poliution Prevention Guidelines PPG3 and the

Construction Products Regulations.
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et/outiet rannections 110716 s " . )
Intet/cutlet connections 110/160 Access shatts provide good Vent connection

ZVCU{ sockeb’:p{got 2%5{)300 e o bor sived access to all compartments 110mm PYCU
uantum socket/spigot. Over: gritted rimary chamber sized . et

socket/spiget for concrete pipes or o provide integral silt Dutict -un:.hon

piain spigots that can be connecte storage in accordance sampling point

to pipes using flexible couplings with PPG3 requirements

eg. Flex-Seal or Band-Seal {for models suffixed $C)

Mounting feet/chocks for
accurate positioning and
{evelling of tank on fiat
concrete pad

Stainless steel coalescer unit with reticuiated Separation
foam inserts - high volume for long, sfficient chamber
service life. Can be easily cleaned with normal

water pressure

Guide rail system available

The *heart’ of the SPEL Stormceplor is The SPEL Stormceptor is a well proven high quality factory-made unit specially
the unique long life, low maintenance desigried and fabric: i

coalescer unit which ‘polishes’ the final light tiquids from
effiuent AFTER 20% hydrocarbons of siit
have been separated out.

© SPEL Products, Lancaster Road, Shraws

ARUNDISTRICT COUNGIL L 07987/31 150G
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{SPEL Stormceptor® by-pass separators

Protecting coastal waters

Surface water draining from runways at
a busy RAF station in Anglesey is being
treated by two SPEL Stormceptor class 1
by-pass separators.

Chamber 1 Junction chamiber 2 Chamber 3 Flows acwrding to nominal size (NSB)

RN

D

\::\ \\&\ .. \\:
- o I y TR X
{ The poiluted surface water first enters the --:., 3

iel, oil and other pollutants

to the R O XN
R X % R '~\\:\§

s The reclaimed former opencast coal site at Bermuda
Park, Warwickshire. The main contractor - Tarmac
conditions allow the pollutants to separate out  Construction Midlands ~ has instalied three SPEL 500
efficiently. Water from the cleanest zone in the  series Stormceplor by-pass separators with
separation chamber flows throush a coalescer Ecenoskim fuel/oil skimming and separate fuel/oil

Sparation Chamoer Hows throlgh a coalesce containment facilities. These cater for an impermeable
unit, 1o remaove smaller globules of ail, up ares of 68 acres.

the junction chamber and thence to the outlet.

n normal conditions alf the flow is through
> separation chamber, where the quiescent

Storm flows above NSB

During a storm the level in the primary
1

chamber rises and the slormwaler passes aver
the weir into the junction chamber and to

the outlet.

The design keeps the turbulence within the
separation chamber o a minimum which
avoids disturbing the contaminants retained.

i\\\t
.

\:\%'Q\‘:

Above and left:
SPEL Stormceptor
series 600 class 1
by-pass separator for
a catchment area of
30 hectares.
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Selecting size of SPEL Stermceptor

The nominal size (NS B)
formula: NSB = 0.0

How to select and specify

1. in accordance with the EA Poliutior
Pravention Guidelines F‘PG;j:
= Determine the type of separator -

full retenticn or by
e Determine the

$ass.

the separator.

fchment area v

2. Against the ¢ jithin which
YOur requ:remsnt fall, the SPEi_ Separator
nominal size can be ascertainad

3. Inlet/outiet pipe connection orientation A-l
{see options below).

catchment area 4 Inletfoutiet diameter in mm.
Class 1 or 2 Silt Cap. Orientation Infet/outiet
NSB Model ClorC2 sC inlet/outiet diameter
Exampie 1 20 320 Ci SC D 600/600
Example 2 50 4100 c2 - A 900/900
Example 1 5. SPEL Separators are availﬁbfe in four
SPEL Stormeeptor class 1 by-pass separator NSB 20 specifications to suit invert depths and
mode! 320C1/8C/0 800/500 {(with silt capacity}. ground water conditions. Stan dar
Example 2 Heavy, Extra Heavy and Special, see
SPEL Stormeeptor class 2 by-pass separator NSEB 100 tables alongside.
model 4100C2/A 900/900 {without silt capacity).
6. Optional extras available see 5.6 and 5.7
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+ SPEL coalescer myt guxﬂp rail svatefr

= SPEL F”or0< kim‘ light liguid
and separate containment sy .
o SPEL mechanical anchoring syster

7. SPEL automatic alanm/moni

See 5.7,

¢

g
=
=
o
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&
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Choice of pipe conneclions

The grientation of inlet/outiet co
indicated

nnections

depends on the pipe diameter (see

mr"e' A-l and D»--I r)vmlr‘ af} except fo Class 2

ial requirements conla 1

cnnections are s

(GRP or PVCLD) ard can be connected -‘)1 e
sife pipework using Flex-Seal, Band-Seal o
similar flexible couplings

e ad Y .. S Y Ny 8 & 3 . Sy
et D ettt Weawe fn sodoe? and asaeife
L AN IVIDQEIS, NIOW ID SREaT AN spanny

Specification

Standard, heavy, extra heavy or s
specification available dependent upon
I

tank burial depth and water table level in
winler. The tables be ow refer to lanks with
a concrete surround. For extra heavy and
speciat spﬂu. ication range and pea gravel
surround refer to section 4 or Wntact
technical saies.
Standard tanks
Series WT{m} D{m}
1.6 4.0
300 0.9 4.0
400 1.3 2.0
500 1.9 57

WT depth of
water table

D maximum
depth

High water {able Well drained ground

Heavy tanks

Series WT(m} D{m)
100/200 2.0 6.0
a0 28 56
400 35 6.0
500 4.5 7.25
&0 4.7 7.3
WT dept.h of ' D maximum
water table depth
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SPEL Stormceptor® by-pass separators 100 and 200 series, ¢l

Class 2 maodels available for 100 and 200 series — change C1 for C2 when guoting model reference.
Max infout pipe Number of
Overall Overall inlet Base Base ‘f‘a“‘?te' (mm) :«?cces.s s}faﬂs
oii Sitt length diameter invert ioinlet to outlet -ararientatmn __________ d:ame*ermm) _______
Nominal  Catchment  storage storage (mm) {mm) {mm) (mm) {mm) type type 450 800 750 900
ftode! size (NSB) area a(m?)  {litres) (litres} % W A 8 c A-C D1
L3 Cyse 8.....1e67 45 200 1550 1300 500 1015 965 . 160 160 2 il
204 C1/5C 4 ) 1 1350 300 300 - * H -
206 C1/8C ¢} 110 1225 1350 300 300 * 1
208 C1/5C 3 2260 1225  560* 1350 300 30 - * 1 -
210 C1/5C 10 2920 1225 560* 1350 300 300 - * 1 -
LA1seuse 15 ...8333 225 1900 427 12 25 260 11350 (1300 400 200 ool
* 200 Series Stormceptors have a dual size access shaft. For units that wili coliect sift we recommend using the 750mm diameter access which provides enough room for the

sift removal hose to be lowered into the tank during maintenance. The value of ‘A’ here is for the 750mm access -- the 600mm access has an ‘A’ value of 700mm.

100 series

S

200 series

nlet to invert

---------------------------------- L seessessassassssssssssnssnssnassannad s R seeeend
Dual access shaft openings
For access to desiudge primary chamber, cut Refer to 6.7 and 6.8 for more comprehensive data including installation.
to 750mm dia. access > ere a

ild

silt trap is incorpor
up will not occur 600mm diameter access
shaft may be adequate.

-
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Compliant to the European Standard BS EN 858-1, the Environment Agency’s Pollution Prevention Guidelines PPG3
and the Construction Products Regulations

These Stormeeptors are individually designad in accordance with specific site requirements according 1o caichment area, class, silt capacity,

niet/cutlet connection size and orientation. The following is an approximate guide to the range of models available. Please contact our technical
ecific requirements. Class 2 models available — change C1 for C2 when guoting model reference.

Max infout pipe diameter

*Overall “Overall {mm) for crientation

Nominal  Catchment o Sitp 'f;i? d’fnT;tf’ ’”i'f;]‘::)’e“ Basfnziiimet asi;"nf)““et ------------------------------

size drainage area storage litres storage litres . T ' type type

Model {N3B) hectares N3Bx15 NSBx100 L W A B o AC O-i
5180C1SC 180 10 2700 18000 10040 3650 1260 25615 2390 300 1200
5200C1SC 200 111 3000 20000 11140 3650 1260 2615 2400 900 1200

525CC1sC 250

o
o8]
D
8]
~J
[&)]
]
[\l
(&
&

00 13840 3650

fox]

]
]
fox]
—
(912}
N
=~
o
(@]
[Xe]
<
()
-
(R
&

[o)]
~J
I
U1
(]
&
W
(@]
&)
(@]
&
—
I
N
24l
O
N
i
&
(@]
.
N\
O
23]
~
0
a1
[a]
]
53]
[a]
D
N
ot

6300C1SC 300

6350C18C  35C

,__A
o
N

57
N
3
[en]
o)
o

-] (@]
=
(@]
—
[0)]
b
s
n
-
et
Ui
[

840CC1SC 400 22.2 &0C0 40000 18259 4150

6500C1SC 500 27.8 7500 50000 22250 4150

65006C1 500 27.8 7500 Nil 16635 4150

Subject to
6600C1 800 3332 9000 Nt 19899 4150 site drainage
reguirements

6700C1 700 38.9 10500 Nt 23050

6750C1 750 41.7 11
6800C1 800 4

61000C1 1000 555 15000 Nil -

*Tank shell - fittings extra. **Where siit capacity required it is avaiiable on the models indicated.

Pipe size and orientaticn designed to suit site pipework

and class 1 or 2. A H H H H H H H
Siit capacity normally provided for integrally in H H H H H H H
accordance with PPG3. B i i H
Series 500
Inside diameter 3500mm, cutside diameter 3650mm. i i NI
R IR RV WAy B U R vy BVR A | _—

Series 600
Inside diameter 4000mm, outside diameter 4150mm. o L tttssssssssssss s sssssssssnnnsn s § \ ___________ Y
Features Optional exiras Regulation/specification compliance

. - . o - ) L as appropriate
Filament wound shells are lightweight but SPEL coalescer unit guide rail system. pprop
have great strength and durabiiity. See 9.7. Environment Agency’s Pollution Prevention

felate]

Guidelines PPG3.

Life expectancy in excess of fifty years. ing/locating/locking

5. 5ee 9.6/9.7 European Standard; Separator systems for

Smoath, high gloss, corrosion resistant, resin- o e e g O 1 P
- , . e . . light liguids BS EN 858-1.2002,
rich internal surface. { onoskim light liquid skimming and
- . A o separator containment system. Marnual or British Standard; Specification for design and
External flow coat’ water penetration barrier. L . y o . e
tic systems which save conventional construction of vessels and tanks in reinforced
25 year warranty. i ing ts by 90%. Section 11. plastics BS 4994 . 1987,
Stainiess steel coalescer units {class 1 SPEL pollution monitoring and containment European Standard; Underground tanks
separators} with durable high volume of glass reinforced plastics
reticulated foam inserts for long life and long R . ) N {GRP) BSEN 976-1 : 1997.
s SPEL mechanical anchoring systems.
term efficiency. JEDAN . "
ce 4.11/4.12. Materi

a
o . . or BS 2
GRP non slip ladder/s with stainless

steel fixings.




Compliant to the European Standard BS
EN 858-1, the Environment Agency's
Pollution Prevention Guidelines PPG3 and
the Construction Products Regulations.

The 200 Series Stormeeplor class 1 by-pass

separators are single access shaft units with
in"ema silt capacity. There is complete access

¢ both the primary chamber and the

separation chamber for desludgir
tanker provided the 720mm dia.
is utilised

If 3 silt trap is situated u
Stormeepio

dfor no
occur in the primary c:r

1Lef the smaller
600mm dia. acce aft can be utilised.

Performance

incorpora escer unit a
to meet the requirements of th
Standard BS EN 858-1 and i
Agency’s Pollution Prevention
PPG3, where the maximum pum.'ssible
content of residual off in the outlet is Bmg/l.

The coalescer unit has a
reticulated foam insert. The insert efficiently
s the finer globules of hyd
ravity separation and due to its large volume,

a robust high volume

arbaons for

[4¢]

eaning is then a sin
normal press i
again and again, rare

Tiple operation using
. The insert can be reused

ly requis ement.

The inlet/outiet diameters and fali across

the separator as indicated ensure optimum
performance.
vid storage capacity {fuel, oil etc.)
5 the nominal size (NS} in fifre
ormceptor NSBS has a light liguid

Specification

SPE
separat@rs incorporate a s
wound shell and are manufaciured in
standard and heavy specification depending
on burial depths and water table height as in
the table above. See also 6.3,

inlet/outiet connections

3ot Ietardmin nnections are either
225/30 0/400 dia. Quantum spigots. Ffex Seal/
available
site pipework if required.

o
&
>
o _>.
J)

Seal or 31m|larcv3)kllrgs are
fcr nnecting to

SPEL Stormceptor® by-pass separators |

Burial depths for standard and heavy specification tanks

Standard Maximum burial depth to bottom of tank
Maximum height of water table above botlom of tank 1 metre
Heavy Maximum burial depth to bottom of tank 5 metres
Maximum height of water table above bottom of tank 2 metres

Handling

slings not chaing

jarring or
in the tank

and avoid
bumps (B8] \EOT li f vith
See 4.2

Preliminary

insert the ¢

base socket.

inse 1.'; arey

this, we recommend
with a sheet of polythene.

Installation guidance notes

installation shou d be carried cut by a
competent co tor in :)rdar‘-(:e with the
fo::o ‘ngf umwducs H fety at Work

=3

at

For detailed instructions see section 4 or

instaliation instructions supplied with every tank.

Datermine the of the excavation
atlowing fo i

o the drain invert depth and &
concrete surround. Allo

wance should be
made for consolidating concrete under the
unit when backfilling.
2. Pour concrete base to correc
level off.
3. When the concrele

ot

ct depth and

(mc'u'mo ..ilﬂt/u erl
water 1o a maximum L.@pﬂ* of: 200 series
~ 200mm, 300 series — 300mm, 400
series — 400mm. Ensure concrete siab is
clean ready for placing concrete surround.
Surround should preferably be placed
within 48 hours of casting the base slab.
Place backfill concrete (ST4 mix) up to the
depth of the water in the tank ensuring the
concrete is properly consolidated under the
tank to prevent voids. Consolidate by
d — do not use vibrating pokers.

ect up pipework.

'S

5. Continu
the same

6.7

crete
extension access shaft
surrounded in concrete
concrete surround has sel. (See £
access shafts).

7. Where the concrete slab over the tank is o
take vehicle loading it shouid be reinforced
in accordance with good practice to ta
the maximum load and should be exten )';.d
onto unexcavated ground. it is important
that vehicle loading is not transierred 1o the
tank shell or its concrete surround.

8. Incorporate irm)e-::iio 1 cover and frame
NOTE: For access to desludge the primary
chamber fit only 750mm dia. manhole

E—IS(G)AM
in paragraph 45, that each chamber of 2

lSBN 3-11885449-6. These slate

petrol interceptor should be vented and vent
pipes should extend fo not less than 2.4m

above ground level, shouid not be less than
75mm diameter and of 2 robust construction,

and should be manifoided above ground.
Extension access shafis
LPE extensicn shafts are available in

standard lengths of 500mm upwards and
SOOmm increments. When these should be
surrounded with concrete, pour in lifts of
approximately 500mm, allowing the concrete
o set belween each lift.

Commissioning

On completion of installation, check the

foam insert is fitted inside the stainless steel
scer unit, the coalescer unit is inserted
securely into the base socket and the tank is

free of debris alc.
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SO0 seriey, class 1 with s capaolty
110mim PYCU vent Separation
inlet socket connection chamber Cutlet

135

HESRE

150mm minimum Primary Sitt Coalescer 1580mm minimum Polythene 150mm hardcore 150mm
thickness concrete chamber thickness concrete membrane (where base of excavation concrete base
surround over the top.* is of unstable ground}

* Fabric reinforcement may be necessary where vehicle loading has to be taken into account or where high extension access shafts are to be fitted

2
. o nl
SPEL automatic alarm/monitoring system of N / N/ \
&L a )J\ | D | =0 G
. . Y \ ; /
Requirement of the Environment Agency’s \ o L\ | s
hod H H H & W
Poliution Prevention Guidelines PPG3 . ;
¥ &
O Im)
The SPEL aulomatic alarm/monitoring \ [ A \
tem provides continuous monitoring B 'h\ i F / \ ) /,
system provides contintous monitoring © - \
Y HETES v , ¢ Procedure in brief I
the separator contents by sensing a¥
light iquid within the separator h 1. Lift handie and coalescer unit cut of the M Ba
a predetermined level {with desig tank and place ahead of the separator. 7 . v Y / N
R i 13 H 1 I !
margins), and provides a simple audio-visual . ; . . K ,F A / \
s A PIOVIGES & SIMPIE auGio-visLic 2. Remove foam insert and wash with normal w N h 4
warning to alert the operator that the separator . & ¥

water pressure, ensuring the d
runs into the separator

ity water

needs to be emptied.

Choice of pipe connections

Maintenance 3. Empty light liquids and silt alternating
between both chambers o avoid excessive

nressure one side of the partition.

Crientation of infet/outiet pipe connections.

The SPEL 200 ¢ Stormeeptor cl:
by-pass separators have good access
the primary chamber and the light liquid . Re-insert the foam insert into the stainless
separation chamber for periodic emptying of steel coalescer unit and re-insert the
retain Silt w coalescer unit into the separator.

NN

inlet to invert

to maintai mum performance
’1 70(’517-.m
Catchment SPEL Nominal Qil storage Silt storage Overall  Max pipe | .
area m? ref gize NSB litres NSBx15 litres NSBx100 length (mm) (mm} l
......................................................................................................................................................................... |
2222 204C18C 4 60 400 1860 300 \ “““ R e -~
3333 206C18C §] a0 600 211¢ 300
4444 208C1SC 8 120 800 2260 300  Dual access shaft openings
5556 2100150 10 150 1000 2920 300 For access to desludge primary chamber, cut
- ‘ : - o 750mm dia. access shaft opening. Where a
8333  215CisC 15 225 1500 4227 300 sift trap is incorporated upstream or silt build

up will not occur 600mm diameter access
shaft may be adequate.

N
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AquaCell Core has been designed for use in deep applications,
subject to both regular and heavy traffic loadings, such as cars
and HGV’s (for vehicles up to 44 tonnes). In addition AquaCell
Core can also be used for deep soakaways and landscaped
applications.

Typically for use down to depths of 4.25m (landscaped), 4.1m
(trafficked by cars) and 4m (trafficked by HGV’s), to the base of
the units from ground level, in best soil conditions.

. _ TR o -
SO R o @ sy, 8 8§ S, N Ny
Tl Tl Nl et T B et e A R

Trafficking by heavy construction plant on site, including
mechanical equipment, must be avoided until the minimum cover
depth of 0.9 metres is in place.

Faais

{3 Suitable for regular and heavy traffic loadings

{&x Proven vertical loading capacity of: 56 tonnes/m?

{%: Proven lateral loading capacity of: 7.7 tonnes/m?

31 Dark blue in colour, for ease of identification from other
AquaCell units

{{x BBA approved — Certificate No 03/4018

{%: Ideal for all types of shallow and deep projects including
major attenuation and infiltration schemes

Vi

_>|4_

56 tonnes/m’

7.7 tonnes/m’

Lz

APPROVED

BRICK

BONDING

Benn o il SN e
Sopratedl Sovw

Maximum installation depths (to base units)

3 By

A

L

L

.

X\\\\‘_

y

4° 1.65 175 2.35 2.50
26° 1.70 1.80 2.50 2.65
29° 1.80 1.90 2.85 2.95
33° 1.90 2.00 3.30 3.45
38° 2.05 215 4.10 4.25

ARUNQISTRICT o=

(1) Loosening of dense sand or softening of clay by water can occur during installation. The designer should allow for any such likely
effects when choosing an appropriate value of ¥.

(2) The design is very sensitive to small changes in the assumed value of ¥, therefore, it should be confirmed by a chartered
geotechnical engineer. In clay soils, it may be possible to utilise cohesion in some cases.

(3) Applicable for car parks or other areas trafficked only by cars or occasional refuse collection trucks or similar vehicles (typically
one per week).
Assumptions made are:
{¥} ground surface is horizontal
{%x shear planes or other weaknesses are not present within the structure of the soil

Source: BBA

Lk387/21/D s
1 cqurn_
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dia.
Not to scale

Job Ref: A/PHLYM.2
Sign Ref: TS301

Scale 1:10

Dimensions (mm):

Width: 1417, Height: 788
x-Height: 75 Area: 1.12 m?

Colours:
1 black on white

Mounting height: 2.605m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL6, TDB4, PL3, PAF1

1200 N/m2

Structure Details:

1 no. Steel circular section S275:
139.7mm O.D. 5mm thick
Support length: 4543 mm

Planted foundation to BD 94/17:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 1050 mm
Diameter of footing: 600 mm

TS301
PHLYM

SignPlot v3.50

mayer browsn
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Job Ref: A/PHLYM.1
Sign Ref: TS301F

Scale 1:12

Dimensions (mm):

Width: 1654, Height: 993
x-Height: 75 Area: 1.64 m?

Colours:
|| black on white
§§ yellow on dark green

Mounting height: 2.4m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB4, PL3, PAF1

1600 N/m2

Structure Details:

1 no. Steel circular section S275:
139.7mm O.D. 5mm thick
Support length: 4543 mm

Planted foundation to BD 94/17:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 1050 mm
Diameter of footing: 600 mm

Future sign to be implemented by WSCC
when Northern section of bypass is
constructed

TS301F
PHLYM

SignPlot v3.50

mayer browsn
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dia.

Not to scale

650

Job Ref: A/PHLYM.2

Sign Ref: TS303

Scale 1:6

Dimensions (mm):

Width: 849, Height: 359
x-Height: 62.5 Area: 0.30 m?

Colours:
1 black on white

Mounting height: 1.8m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

1 no. Steel circular section S275:
76.1mm O.D. 3mm thick
Support length: 2909 mm

Planted foundation to BD 94/17:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 650 mm
Diameter of footing: 400 mm

Passively safe to BS EN 12767:2007

TS303
PHLYM

SignPlot v3.50

v hrown
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Job Ref: A/PHLYM.2
Sign Ref: TS304

Scale 1:7

Dimensions (mm):

Width: 1001, Height: 281
x-Height: 75 Area: 0.28 m?

Colours:
1 black on white

Mounting height: 2.1m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

1 no. Steel circular section S275:
76.1mm O.D. 4mm thick
Support length: 3231 mm

Planted foundation to BD 94/17:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 750 mm
Diameter of footing: 400 mm

Passively safe to BS EN 12767:2007

TS304
PHLYM

SignPlot v3.50

mayer browsn
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Not to scale

Job Ref: A/PHLYM.2
Sign Ref: TS304F

Scale 1:7

Dimensions (mm):

Width: 905, Height: 581
x-Height: 75 Area: 0.53 m?

Colours:
|| black on white

Mounting height: 1.8m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

1 no. Steel circular section S275:
76.1mm O.D. 4mm thick
Support length: 3231 mm

Planted foundation to BD 94/17:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 750 mm
Diameter of footing: 400 mm

Future sign to be implemented by WSCC
when Northern section of bypass is
constructed

Passively safe to BS EN 12767:2007

TS304F
PHLYM

SignPlot v3.50

mayer browsn
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Job Ref: A/PHLYM.2

Sign Ref: TS305 & 306

Scale 1:17

Dimensions (mm & m?):

Width: 600, Height: 600, Area: 0.28
Width: 2400, Height: 400, Area: 0.96
x-Height: (100) Total area: 1.24 m?

Colours:
§\\\\ Mounting height: 1.5m
N Material: BS EN 12899-1:2007
\\\\\\\\\ 1050 | Class: RA2/R2
' ( BS EN 12899-1:2007 classes:
N WL, TDB5, PL3, PAF1
N oo ’
\\\\\\\\\\ ‘k \ § - 1600 N/m
\\\\ O 302 § 898 §302 Strusture Detail:
g X \ N ructure Details: .
! \§; § § 2 no. Steel circular section S275:
\\\\ § \ 76.1mm O.D. 2.6mm thick and
N \ \ 1500 1 no. Jerol passive post with door:
\ § § Jerol 114
T § § Support length (longest): 3550 mm
N\ N\
N N
§ § Planted foundations to BD 94/17:
§ § Soil type: poor or unknown
§ \ Depth of soft fill: 100 mm
§ § Height of footing: 800 mm
X § § o Diameter of each footing: 300 mm
‘300‘ ‘300‘ ‘300‘
dia. dia. dia.
Notto scale Passively safe to BS EN 12767:2007
TS30586
PHLYM
SignPlot v3.50

mayer browsn
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Job Ref: A/PHLYM.2

Sign Ref: TS307 & 308

Scale 1:25

Dimensions (mm & m?):

Width: 900, Height: 900, Area: 0.64
Width: 3600, Height: 600, Area: 2.16
x-Height: (100) Total area: 2.80 m?

Colours:

Mounting height: 1.5m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL5, TDB5, PL3, PAF1

1000 N/m2

Structure Details:

2 no. Steel circular section S275:
76.1mm O.D. 5mm thick and

1 no. Jerol passive post with door:
Jerol 140

Support length (longest): 4050 mm

Planted foundations to BD 94/17:
Soil type: poor or unknown

Depth of soft fill: 100 mm

Height of footing: 800 mm
Diameter of each footing: 400 mm

Passively safe to BS EN 12767:2007

TS307&8
PHLYM

SignPlot v3.50

mayer browsn
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‘300‘
dia.

N

‘300‘ ‘300‘

dia. dia.
Not to scale

Job Ref: A/PHLYM.2

Sign Ref: TS311 & 312

Scale 1:17

Dimensions (mm & m?):

Width: 750, Height: 750, Area: 0.44
Width: 2400, Height: 400, Area: 0.96
x-Height: (100) Total area: 1.40 m2

Colours:

Mounting height: 1.5m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

2 no. Steel circular section S275:
76.1mm O.D. 3mm thick and

1 no. Jerol passive post with door:
Jerol 114

Support length (longest): 3700 mm

Planted foundations to BD 94/17:
Soil type: poor or unknown

Depth of soft fill: 100 mm

Height of footing: 800 mm
Diameter of each footing: 300 mm

Passively safe to BS EN 12767:2007

TS311-12
PHLYM

SignPlot v3.50

mayer browsn




Dimensions (mm):
Width: 496, Height: 518
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Not to scale

Job Ref: A/PHLYM.2
Sign Ref: TS337

Scale 1:7

Dimensions (mm):

Width: 1018, Height: 638
x-Height: 75 Area: 0.65 m?

Colours:
1 black on white
2 yellow on dark green

Mounting height: 1.8m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

1 no. Steel circular section S275:
76.1mm O.D. 5mm thick
Support length: 3338 mm

Planted foundation to BD 94/17:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 800 mm
Diameter of footing: 400 mm

Passively safe to BS EN 12767:2007

TS337
PHLYM

SignPlot v3.50

mayer browsn
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Job Ref: A/PHLYM.2
Sign Ref: TS337

Scale 1:7

Dimensions (mm):

Width: 1018, Height: 638
x-Height: 75 Area: 0.65 m?

Colours:

black on white

§ yellow on dark green

Mounting height: 1.8m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

1 no. Steel circular section S275:
76.1mm O.D. 5mm thick
Support length: 3338 mm

Planted foundation to BD 94/17:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 800 mm
Diameter of footing: 400 mm

Only post and foundation to be

installed. Sign to be installed by

WSCC at a later date.

Passively safe to BS EN 12767:2007

TS337
PHLYM

SignPlot v3.50

er brown
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Job Ref: A/PHLYM.2
Sign Ref: TS401

Scale 1:9

Dimensions (mm):

Width: 1333, Height: 281
x-Height: 75 Area: 0.37 m?

Colours:
1 black on white

Mounting height: 2.212m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

2 no. Steel circular section S275:
76.1mm O.D. 4mm thick
Support length: 3393 mm

Planted foundations to BD 94/17:
Soil type: poor or unknown

Depth of soft fill: 100 mm

Height of footing: 800 mm
Diameter of each footing: 400 mm

TS401
PHLYM

SignPlot v3.50

mayer browsn
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Job Ref: A/PHLYM.2
Sign Ref: TS401F

Scale 1:11

Dimensions (mm):

Width: 1550, Height: 693
x-Height: 75 Area: 1.07 m?

Colours:
|| black on white
N vellow on dark green

Mounting height: 1.8m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

2 no. Steel circular section S275:
76.1mm O.D. 4mm thick
Support length: 3393 mm

Planted foundations to BD 94/17:
Soil type: poor or unknown

Depth of soft fill: 100 mm

Height of footing: 800 mm
Diameter of each footing: 400 mm

Future sign to be implemented by WSCC
with Northern section of bypass is
constructed

TS401F
PHLYM

SignPlot v3.50

mayer browsn
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Job Ref: A/PHLYM.2
Sign Ref: TS402

Scale 1:12

Dimensions (mm):

Width: 1742, Height: 955
x-Height: 75 Area: 1.66 m?

Colours:
1 black on white

Mounting height: 2.4m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL5, TDB5, PL3, PAF1

1000 N/m2

Structure Details:

2 no. Steel circular section S275:
76.1mm O.D. 5mm thick
Support length: 4355 mm

Planted foundations to BD 94/17:
Soil type: poor or unknown

Depth of soft fill: 100 mm

Height of footing: 900 mm
Diameter of each footing: 300 mm

TS402
PHLYM

SignPlot v3.50

mayer browsn
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Bognor Regis A259
Industrial estates

Littlehampton
Marina

Arundel (A284)

> N

X
|

| 2629 |

Bognor Regis A259

Industrial estates

Littlehampton
Marina

Arundel (A284)

Hampton
Park

1900

O

Not to scale

3950

1500

Job Ref: A/PHLYM.2

Sign Ref: TS403 & 417

Scale 1:20

Dimensions (mm & m?):

Width: 2629, Height: 3406, Area: 8.95
Width: 270, Height: 270, Area: 0.06
x-Height: 125 Total area; 9.01 m?

Colours:
black on white
N vellow on dark green

Mounting height: 2.4m
Material: BS EN 12899-1:2007
Class: RA2/R2

Structure Detalils:

2 no. Steel circular section S275:
193.7mm O.D. 8mm thick
Support length: 7950 mm

Planted foundations to BD 94/17:

Soil type: poor or unknown
Depth of soft fill. 100 mm
Height of footing: 1500 mm
Diameter of each footing: 800 mm
TS403-17
PHLYM
SignPlot v3.50

//////////////////////,,%

mayer brown
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T 77777777777777777777 g7 TSN T/ N |
i l AN | Job Ref: A/PHLYM.2
Boghor Regls 299 | | Sign Ret: TS403
- - Scale 1:35
Bognor Regis A259 Dimensions (mm):
. Width: 2629, Height: 3406
I'Tdus‘t"al' estates x-Height: 125 Area: 8.95 m?
Littlehampton
Marina Colours:
¥ black on white
Arundel (A 284 ) 2 yellow on dark green

Mounting height: 2.816m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:

Hampton WL6, TDB4, PL3, PAF1
2
Park 1200 N/m

3& 1900 §36‘ 4\ o Structure Detgils: . .
\ \ 2 no. Steel circular secpon S275:
. L mmam
. § § Planted foundations to BD 94/17:
Bognor Regis A259 . e e
Industrial estates . N e
Littlehampton . .
Mari . .
arina §¥ §
Arundel (A284) %§ a§
i\%\\\\\\\@%\\\\\\@ § § 1500 | Ts403
§ § P:;::ot v3.50
- N
\ 800 \ \ 800 \
dia. dia
Not to scale

Hampton
Park

mayer browsn
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Job Ref: A/PHLYM.2
Sign Ref: TS404

Scale 1:8

Dimensions (mm):

Width: 1098, Height: 431
x-Height: 75 Area: 0.47 m?

Colours:
1 black on white

Mounting height: 1.95m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

1 no. Steel circular section S275:
76.1mm O.D. 4mm thick
Support length: 3231 mm

Planted foundation to BD 94/17:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 750 mm
Diameter of footing: 400 mm

Passively safe to BS EN 12767:2007

TS404
PHLYM

SignPlot v3.50
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Job Ref: A/PHLYM.2
Sign Ref: TS404F

Scale 1:7

Dimensions (mm):

Width: 905, Height: 581
x-Height: 75 Area: 0.53 m?

Colours:
|| black on white

Mounting height: 1.8m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

1 no. Steel circular section S275:
76.1mm O.D. 4mm thick
Support length: 3231 mm

Planted foundation to BD 94/17:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 750 mm
Diameter of footing: 400 mm

Future sign to be implemented by WSCC
when Northern section of bypass is
constructed

Passively safe to BS EN 12767:2007

TS404F
PHLYM

SignPlot v3.50

mayer browsn
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i Job Ref: A/PHLYM.2
Sign Ref: TS405A&B

1698 || Scale1:17
Lol ‘ Dimensions (mm & m2):
77777777777 Bognor A259 Width: 1698, Height: 1105, Area: 1.88
Regis Width: 1503, Height: 488, Area: 0.73
Industrial x-Height: 75 Total area: 2.61 m2

estates Colours:

: % black on white
thtlivelgiil::gton 1643 2 yellow on dark green

Mounting height: 1.8m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:

/

R

(Arundel
T
(A284) \\\\\\\\&%\\

/

/

//

| WL6, TDB4, PL3, PAF1

364 970

\ \ 1200 N/m2
§ § Structure Details:
§ § 2 no. Steel circular sectiqn S275:
\ \ 114.3mm O.D. 3.2mm thick
§ § Support length: 4443 mm
§ § 1800 Planted foundations to BD 94/17:
N \ Soil type: poor or unknown
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T Sign Ref: TS406 & TMPO1

Scale 1:37

Dimensions (mm & m?):

Width: 2235, Height: 2985, Area: 6.67
Width: 1256, Height: 581, Area: 0.73
x-Heights: 125, 75 Total area: 7.40 m?

Colours:

% black on white
3630 2 white on red

Mounting height: 2.6m

Hampton Material: BS EN 12899-1:2007
Park Class: RA2/R2
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Job Ref: A/PHLYM.2

Sign Ref: TS406F

Scale 1:20

Dimensions (mm):

Width: 2756, Height: 3922
x-Height: 125 Area: 10.81 m?

Colours:

black on white

§ yellow on dark green

Mounting height: 2.3m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL6, TDB4, PL3, PAF1

1200 N/m2

Structure Details:

2 no. Steel circular section S275:
193.7mm O.D. 8mm thick
Support length: 7772 mm

Planted foundations to BD 94/17:
Soil type: poor or unknown

Depth of soft fill: 100 mm

Height of footing: 1450 mm
Diameter of each footing: 800 mm

Future sign to be implemented by WSCC
when Northern section of bypass is
constructed

TS406F
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SignPlot v3.50
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Job Ref: A/PHLYM.2

Sign Ref: TS407 & 408

Scale 1:17

Dimensions (mm & m?):

Width: 750, Height: 750, Area: 0.44
Width: 2400, Height: 400, Area: 0.96
x-Height: (100) Total area: 1.40 m2

Colours:

Mounting height: 1.5m
Material: BS EN 12899-1:2007
Class: RA2/R2

BS EN 12899-1:2007 classes:
WL9, TDB5, PL3, PAF1

1600 N/m2

Structure Details:

2 no. Steel circular section S275:
76.1mm O.D. 3mm thick and

1 no. Jerol passive post with door:
Jerol 114

Support length (longest): 3700 mm

Planted foundations to BD 94/17:
Soil type: poor or unknown

Depth of soft fill: 100 mm

Height of footing: 800 mm
Diameter of each footing: 300 mm

Passively safe to BS EN 12767:2007

TS407-08
PHLYM

SignPlot v3.50
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Job Ref: A/PHLYM.2

Sign Ref: TS433, 434 & 435
Scale 1:8

Dimensions (mm & m32):

Width: 600, Height: 600, Area: 0.28
Width: 600, Height: 600, Area: 0.28
Width: 604, Height: 288, Area: 0.17
x-Height: 50 Total area: 0.74 m?

Colours:
|| black on white

Mounting height: 2.4m
Material: BS EN 12899-1:2007
Class: RA2/R2

Structure Details:

1 no. SPS wide base post:
139.7x3.6 & 88.9x3.0
Support length: 4842 mm

Planted foundation to BD 94/07:
Soil type: poor or unknown
Depth of soft fill: 100 mm
Height of footing: 800 mm
Diameter of footing: 400 mm
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Job Ref: A/PHLYM.2
Sign Ref: TS436

Scale 1:5
Dimensions (mm):
Width: 600, Height: 600
Area: 0.28 m?

Colours:

Material: BS EN 12899-1:2007
Class: RA2/R2

Sign to be mounted on
reverse of TS433

TS436
PHLYM

SignPlot v3.45
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Dimensions (mm):
Width: 600, Height: 600
- 2

Colours:
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Traffic Signals Installation Standards Issue 4

Requirements for Installation of Permanent Traffic Signal Equipment in West Sussex

Index
1. Introduction
2. Standards, specifications and regulations
3. Equipment
3.1 General
3.2 Controller and Controller Functions
3.3 Signal Heads General
3.4 Pedestrian Far Side Signal Heads
3.5 Pedestrian Near Side signal Heads
3.6 Pedestrian Demand Units
3.7 Signal Heads For Cyclists
3.8 Additional Signs
3.9 Traffic Signal Poles
3.10 Vehicle Detection
3.11 Pedestrian Detection
4, Loop Detection Installation
5. Cabling
6. Electricity Supply
7. Testing of Installed Cables and Marking of Cable Drawing
8. Testing and Commissioning
9. Documentation

10. Connecting to Urban Traffic Control (UTC) SCOOT

11. Connecting to Remote Monitoring System (RMS)

12. Connecting to Microprocessor Optimised Vehicle Activation (MOVA)
Appendix A - Cable Specification

Annex A - Test Certificate for Cabling, Earthing and Insulation Test Certificate
Annex B - Specification for Cable and Cable Core Identification

Annex C — Test Certificates

Annex D - Standard detail drawings
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Traffic Signals Installation Standards Issue 4

1. Introduction

1.1 The aim of this document is to provide a guide to enable promoters of schemes to prepare
signal installations which address the specific requirements of West Sussex County Council.

1.2 Although this document is not in the form of an “ APPENDIX 12/5:TRAFFIC SIGNS :
TRAFFIC SIGNALS AND ASSOCIATED EQUIPMENT” scheme promoters should ensure that
items covered within this document are replicated within any Appendix 12/5 that they produce
for work on Traffic signals in West Sussex.

1.3 Traffic signals for both vehicle and pedestrians control, in West Sussex are required to meet a
number of standards in both function and installation. As a result this guide should be read
with reference to West Sussex County Councils standard detail drawings. The most relevant
of which are contained within the appendix of this document.

1.4 The National Code of Practice TA 84/06 (formally MCH 1869A) shall apply throughout the
design and installation cycle. In addition, the “Guide to Good Practice” shall be used as a
reference (when published by EITAC).

1.5 All designs and installations shall be subject to Safety Audit in accordance with the latest
WSCC Safety Audit Policy. This shall include the completed Signal Controller Specification
(TR2500 forms). The completed and Audited specification shall be sighed and dated by the
Engineer who caries out the Audit. The Original of all Audits shall be retained in the WSCC
Traffic Signal section site file.

1.6 In Addition, where appropriate, modelling data from Linsig version 2 or higher shall be
submitted in electronic format (.Isg files), to demonstrate the proposed signal arrangements
can operate satisfactorily. This must include sufficient information to allow the design to be
audited, and any assumptions used in the design, for example a pedestrian phase appearing
once every other cycle, shall be fully documented and justified.

1.7 The installation of traffic signal equipment shall only be undertaken by a Contractor
certificated to BS EN ISO 9000 : 2000 or equivalent , and in line with the current edition of the
IEE wiring Regulations for electrical installations

1.8 The Works contained in this appendix shall refer to the installation of traffic signals, Pelican
crossings, Puffin crossings, Toucan crossings, Equestrian Crossings and cycle facilities.

1.9 Installers shall at all times conform to Health and Safety at Work Acts, the Electricity at Work
Regulations, the Construction Design & Maintenance Regulations and all other relevant
legislation. Installers shall also ensure that installation procedures conform with all relevant
DfT advice notes and directives, especially signing and guarding shall conform to Chapter 8 of
the Traffic Signs Manual.

1.10  All systems should be designed to minimise energy consumption and utilise ELV controllers
and associated equipment. Where this is not possible written approval from WSCC Traffic
Signals must be obtained.

1.11  Any deficiencies found in the design or in the operation of the equipment shall remain the
responsibility of the promoter of the scheme for a period of 1 year from the date of the take-
over of the site following a successful site commissioning or for a year following the date that
the associated development is opened and the initial impact of the fill traffic and pedestrian
flows are realised, whichever is the later. It is therefore the responsibility of the promoter to
ensure that all data regardless of source is correct, and that the consequence of any imposed
conditions are well documented and acknowledged.
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Traffic Signals Installation Standards Issue 4

2. Standards, specifications and regulations
2.1 All works shall be undertaken in accordance with the following:
(a) EN 12368:2006
(b) IEE Regulations for Electrical Installations (current edition) BS 7671 : 2015

(c) Current Department of the Environment, Transport and the Regions (DfT)
Specifications relating to traffic signals and associated equipment

(d) Highways Agency Manual of Contract Documents for Highways Work Volume 1
Specification for Highways Works Series 1400. 'Electrical Work for Road Lighting
and Traffic Signs'.

(e) Current DfT Standards relating to traffic signals and associated equipment

(f) Current DfT Advice Notes relating to traffic signals and associated equipment
(9) The Traffic Signs Regulations and General Directions 2 or later

(h) The Zebra, Pelican and Puffin Pedestrian Crossings Regulations and General

Directions 1997

(i) DfT Local Transport Note 1/98 The Installation of Traffic Signals and Associated
Equipment

)] DfT Specification TR2500

(k) The Traffic Signs Manual

() The Health and Safety at Work Act, 1974

(m) Electricity at Work Regulations 1989

(n) Code of Practice for Traffic Control and Information Systems TA 84/06
(0) MCH 1815 A System Certification

(p) New Roads and Street Works Act (NRSWA) 1991

(Q) Construction (Design Management) Regulations 2015

(r) Highways Act 1980

(s) Road Traffic Regulations Act 1984
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Traffic Signals Installation Standards Issue 4

3.1

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1

10

Equipment
General

The Works shall be monitored using the Urban Traffic Control system or Remote Monitoring
system as specified by WSCC. The monitoring equipment shall be supplied and installed by
the WSCC traffic signal term maintenance provider and the costs for this shall be covered by
the scheme contractor, unless prior written agreement is obtained from West Sussex Traffic
Signals Section. All other equipment shall be supplied by the Contractor.

The Contractor is to store, deliver to the Site at a time specified, install, test and commission
the equipment associated with the Works unless otherwise agreed by West Sussex Traffic
Signals Section.

All street furniture must comply with the appropriate TOPAS specification number and in
accordance with the latest standards. If it is proposed to use street furniture without approval,
the supplier shall state the level of approval and what, if any conditions or limitations have
been imposed on use or operation. Except with the prior written permission of WSCC traffic
signals engineer the street furniture shall be supplied by the WSCC traffic signal term
maintenance contractor.

Signals installed on roads with a speed limit of 50mph plus shall use passively safe low
access poles with a quick disconnect system.

Any equipment not to WSCC Traffic Signals Engineers approval identified up to the signing
and acceptance of final Site Acceptance Certificates shall be replaced by the Contractor at
their own expense.

With the exception of LED aspects all equipment, materials and workmanship shall be
covered by a 12 month warranty by the Contractor which shall take effect from the date of the
Site Acceptance Certificate. During this time the Contractor shall be responsible for rectifying
any failure of equipment, materials or workmanship, with the exception of lamp failures. At
the Engineer's discretion, the Contractor shall at his own expense attend the site within 48
hours of notification and rectify the fault or replace / repair the faulty equipment and return it
within 1 week.

All LED aspects shall be covered by a 6 year warranty by the contractor which shall take
effect from the date of the Site Acceptance Certificate. During this time the Contractor shall be
responsible for rectifying any failure. At the WSCC Traffic Signals Engineer's discretion, the
Contractor shall at his own expense attend the site within 48 hours of notification and rectify
the fault or replace / repair the faulty equipment and return it within 1 week.

All street furniture shall be set out at the positions shown on the drawings which shall be
approved in advance by WSCC Traffic Signals Engineer and in accordance with the
Engineer's siting instructions. An Engineer from West Sussex Traffic Signals section shall
confirm the position of all traffic signal street furniture and detection on site matches the
drawing before the equipment is installed. Where engineering difficulties necessitate
alternative positions the Contractor shall inform the WSCC Traffic Signals Engineer and gain
their consent prior to installing the furniture and provide amended drawings to show all new
positions.

Unless otherwise specified, the installation of ducts, drawpits, controller base, pole retention
sockets and the feeder pillar will be undertaken by the main civil engineering Contractor for
the Works.

Signal dimming, will be required and is to operate from a Photocell. The photocell shall be
located as shown on the drawing or in a position furthest away from overhead lighting units.
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Traffic Signals Installation Standards Issue 4

3.2

3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

3.2.10

3.2.11

3.2.12

3.2.13

3.2.14

3.2.15

Controller and Controller Functions

Except with the prior written permission of WSCC traffic signals engineer the controller shall
be supplied by the WSCC Traffic Signal term maintenance contractor.

If the controller type supplied is new to WSCC then a full set of documentation and facilities
offered for the training of Engineers from WSCC and their Maintenance Contractors shall be
supplied free of charge.

If the controller type supplied has less than 5 units in WSCC then a full set of spares will be
supplied.

The operation of traffic signal installations shall be in accordance with TR2500 - General
Specification Form

The Controller shall be fitted as a minimum with a 20 amp double pole switch fuse.

The controller shall be constructed on a foundation all in accordance with the
manufacturers/suppliers recommendations. Excepting where the ‘root’ is an integral part of
the controller cabinet, the controller base shall be levelled by the Civils contractor and stable
prior to installation of the controller cabinet.

The controller base shall be sealed immediately after installation is completed and accepted.
The installer shall accept responsibility for damage caused by failure to seal the equipment

properly.

The Contractor shall provide up to 2 EPROM reconfigurations at the Engineer's request within
12 months of the issuing of the final Site Acceptance Certificate. The reconfigurations shall
not result from a non-compliance at the Factory Release Test nor subsequently from the
equipment failure

Controllers are to be installed so that the DFM lamp may be readily seen from the
carriageway and such that all normal maintenance and checking can be readily carried out
without encroachment on the carriageway by equipment or personnel and with minimum
obstruction to pedestrians.

Controllers mounted on a root based plinth shall be sealed at base level and controllers
mounted on a post shall be sealed just below the post access door. Following the termination
of all signal cables the Contractor shall backfill the controller void with dry compacted sand.
This shall be sealed by a 6mm thick epoxy resin to form a water and airtight seal.

Where a controller cabinet base seal has been broken for removal or installation of cables the
fine dry sand backfill shall be reinstated and an epoxy resin base seal repair shall be made.

The Contractor shall ensure that a separate 50mm diameter duct for a telemetry connection
has been provided before sealing the base. The duct shall link between the main controller pit
and shall terminate above the final base seal level within the controller. The duct entry shall
be sealed to prevent the ingress of moisture but the seal shall be removable to allow
telemetry equipment to be installed subsequently.

The controller to be supplied shall meet the appropriate TOPAS specification, TR2500 and alll
relevant appendices for traffic signal junctions, Pelican crossings, Puffin crossings, Toucan
crossings and cycle facilities.

The controller shall include a Master Time Clock System (MTCS) to permit the use of
alternative maximum timings, fixed time plans, etc.

The controller shall have a back up power supply for all detector commands, timing details
and MTCS.
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3.2.16

3.2.17

3.2.18

3.2.19

3.2.20

3.2.21

3.2.22

3.2.23

3.2.24

3.2.25

3.2.26

3.2.27

3.2.28

3.2.29

3.3

3.3.1

3.3.2

Manual push buttons shall be labelled to indicate the stage numbet/letter using the facility
panels standard lettering.

Where practical a scheme drawing shall be laminated and attached to the inside door of the
controller.

Where practical the MOVA link diagram shall be laminated and attached to the inside door of
the controller

A staging diagram should be provided on the inside of the manual panel door, with clearly
labelled stages and phases, by means of silk-screening or adhesive label.

The controller shall include a 3U equipment rack(s) with sufficient void space to
accommodate an Qutstation Monitoring Unit, Outstation Transmission Unit and/or a camera
surveillance unit as specified in the WSCC specification. The minimum void space within the
3U equipment rack shall be 300mm wide by 300mm deep for each module stated above. The
Contractor should satisfy himself that the controller contains adequate void space within the
rack to accommodate the stated modules prior to tendering. Subsequent failure to meet this
requirement shall result in the Contractor replacing the controller cabinet, and internal
hardware, as necessary, and undertaking all remedial works at his own expense.

Two 13 amp 3 pin electricity sockets to BS 1363 shall be provided inside the controller
cabinet, protected by a residual current device of maximum rating 30mA residual current.
The sockets shall be marked for maintenance use only and be connected via a dual lockable
isolator switch to the controller mains.

Provision shall be available within the controller to supply two devices via a separately fused
auxiliary supply.

On sites where bus priority is to be installed (ACIS) a separate power supply controlled via a
dedicated RCD is required

Sufficient terminals and termination points are required at the controller to accommodate all
Neutral and Earth connections.

Two complete sets of keys to all parts of the apparatus, including 'T' bars, as required, shall
be provided at the time of commissioning.

The controller access door(s) shall be fitted with a door stay.

A suitable fixed facility to store controller documentation & drawings shall be provided within
the cabinet, where this is not a welded plate on the inside of the door approval should be
sought for it from WSCC.

The Controller cabinet shall have front and rear opening doors or a swing frame in order to
provide access to the rear of the equipment.

The controller shall include a location at which to securely fix a telemetry termination unit.

Signal Heads General

The lowest part of any signal head assembly including brackets shall have a minimum
clearance above the finished ground level of 2.1 metres.

All entry points into signal heads for cables shall have a secure and permanent watertight
seal.
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3.3.3

3.3.4

3.3.5

3.3.6

3.3.7

3.3.8

3.3.9

3.3.10

3.3.11

3.3.12

3.3.13

3.4

3.4.1

3.4.2

3.4.3

3.4.4

Backing boards shall be securely attached to all vehicular signal heads. The composite head
including any additional signs shall be bordered on the front by a high intensity white
retroreflective tape between 45mm and 55mm wide.

There shall be a minimum clearance of 450mm between the edge of the signal head and the
edge of the carriageway. Where the minimum clearance cannot be achieved the Contractor
shall notify WSCC Traffic Signals immediately.

Puffin/Toucan/Equestrian crossings, unless otherwise shown on the design, all vehicle signal
head cowls shall be Primary, to maximise the angle of view of the optics.

The Contractor shall align all signal heads in accordance with the Contract drawing and as
required by WSCC Traffic Signals Engineer at the site commissioning.

All vehicular sighal aspects shall include cowls. The primary signal shall include cut away
cowls and the secondary heads shall include full length cowls. In addition where specified the
Contractor shall supply and install louvred cowls.

Adjustable horizontally louvred cowls designed to reduce the driver's visibility to the aspect
shall only be used on the amber and green aspects of the primary or secondary signals. The
angle of the slats shall be capable of being adjusted on site by the Contractor to the
Engineer's requirements. The cowl shall be a minimum of 300mm long and include a
minimum of 5 slats.

Fixed vertically louvred cowls designed to reduce the driver's visibility to the opposing
secondary aspect shall be used on all the aspects of the secondary signals. The cowl shall
be a minimum of 500mm long and include a minimum of 3 slats.

Where sighal heads include additional filter or right turn arrow signals or box signs the
configurations shall be as specified in the signal head schedule on the Contract drawing.

All signal aspects shall be monitored Central Light Source (CLS)-type extra low voltage (ELV)
LED’s with a minimum 6 year warranty, unless otherwise agreed and written approval
obtained from WSCC Traffic Signals Engineer. (ELV = 50 Volts maximum)

The Contractor shall be responsible for installing LED vehicular signal heads on overhead
mast arms and tall signal poles (exceeding 4 metres length) including the hiring of lifting
equipment and traffic management.

Where two signal heads (twin) are positioned adjacent to each other on the same signal pole
the Contractor shall ensure the structural stability of signal pole and provide a base plate
where necessary.

Pedestrian Far Side Signal Heads

The lowest part of any pedestrian signal head assembly including brackets shall have a
minimum clearance of 2.1 metres above the finished ground level.

All entry points into pedestrian signal heads for cables shall have a secure and watertight
seal.

All pedestrian far sided signals shall be fitted with hoods and where required louvres to
restrict see through at crossings.

All far sided signal heads shall be monitored CLS-type ELV LED’s with a minimum 6 year
warranty, unless otherwise agreed and written approval obtained from WSCC Traffic Signals
Engineer
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3.5

3.5.1

3.5.2

3.6

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

3.7

3.7.1

3.7.2

3.7.3

3.8

3.8.1

3.8.2

3.8.3

3.8.4

3.8.5

Pedestrian Near Side Signal Heads

Near side pedestrian aspects and combined units shall meet the appropriate TOPAS
specification and shall comply with the Zebra, Pelican and Puffin Pedestrian Crossings
Regulations and General Directions 1997 Schedule 3 Part I.

To reduce the risk of ‘see through’, narrow field of view display units to be installed as
standard on dual crossings and signalised junctions. Deviation from this standard will need
justification and written agreement from WSCC Traffic Signal Engineer.

Pedestrian Demand Units

Push button units shall include both an audible and tactile devices unless specified elsewhere
in the Contract or if an audible device can not be fitted for safety reasons then just a tactile
device need be supplied. The facility shall exist to inhibit the audible signal between 22:00
and 07:00 each day or at any other times as required by the Engineer.

Pedestrian push button units shall be positioned in accordance with the orientation shown on
the Contract drawing.

All entry points into pedestrian demand units for cables shall have a secure and watertight
seal.

Push-button units shall not contain cables carrying mains or any other low voltage.
The centre of all pedestrian push button units shall be positioned between 1.0 and 1.1 metres
above the finished ground level. The push button units shall be securely fixed to the signal

pole so that no movement occurs.

Where tactile devices are to be installed in pedestrian push-button units as specified on the
drawing they shall be of a type approved by the Engineer.

Signal Heads For Cyclists

The lowest part of any cycle sighal head assembly including brackets shall have a minimum
clearance of 2.4 metres above the finished ground level.

All entry points into cycle signal heads for cables shall have a secure and watertight seal.

All cycle signals shall be fitted with primary or secondary cowls and shall be fitted with anti-
phantom screens and hoods.

Additional Signs

Internally illuminated 'box’ signs shall be provided as specified on the drawing. The
configuration shall be as specified on the drawing signal head schedule.

The lowest part of the sighal head assembly including any additional signs and brackets shall
have a minimum clearance of 2.1 metres above the finished ground level.

Regulatory signs on signal heads shall comply with BS 873: Part 5: 1983 "Specification for
Internally llluminated Signs and External Lighting Luminaires”.

Regulatory signs on signal heads shall be individually fused within the head.

Green arrows and regulatory signs which are side mounted on signal heads shall be secured,
after alignment, with stay bars.
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3.8.6

3.8.7

3.9

3.9.1

3.9.2

3.9.3

3.94

3.9.5

3.9.6

3.9.7

3.9.8

3.9.9

3.9.10

3.9.11

3.10

3.10.1

There shall be a minimum lateral clearance of 500mm between the outer edge of all
additional signs including backing board and the edge of the carriageway.

Backing boards shall be securely attached to all additional signs to form a composite signal
head.

Traffic Signal Poles

All traffic signal poles shall be installed using the NAL pole retention system or a similar
system that has WSCC approval that allows the pole to be removed following a knockdown.
The pole retention system is to have at least two bolts to securely fix the pole in place, to
reduce the risk of rotation. See Standard drawing in Annex D for installation.

All traffic signal poles that are not installed in a retention socket shall have a slot to provide
cable entry access and shall be installed in a pole box.

All poles are to be set to ensure that the centre of the ambers are between 2.4 and 4.0 metres
above finished ground level.

All traffic signal poles shall be galvanised prior to the application of a grey plastic coating
unless otherwise specified by WSCC for specific locations. Poles shall not be supplied with
pre drilled holes for push buttons. Holes shall be drilled on site as required and shall be
treated with a suitable zinc rich paint or other suitable rust inhibiting paint as agreed by the
Engineer.

Stub poles shall be of a one piece, welded top, construction and shall be galvanised prior to
the application of a grey plastic coating.

Signal head extension brackets ('D' type) shall be galvanised prior to the application of a
black final coating. Brackets shall only be used where specified (in position and length) on the
relevant site drawings, or following approval of the WSCC traffic signals engineer.

Signal head mounting brackets ('L’ type) shall be galvanised prior to the application of a black
final coating. All brackets shall be long enough to provide sufficient rotational movement to
allow correct alignment of heads, with a minimum movement of 120 degrees.

Responsibility for checking the vertical alignment of signal posts rests with the Contractor who
shall also ensure that there is adequate stability before fitting signal heads. The Contractor
shall notify the Engineer immediately if any signal poles fail to satisfy the aforementioned
requirements.

Where necessary to achieve the correct location for the pedestrian push buttons and achieve
not less than 500mm clearance to the side of the signal head/heads, formed swan neck signal
poles shall be used, welded cranked type will not be accepted. Consideration to matching
other poles for cosmetic reasons shall be made.

Location of poles in relationship to the tactile paving can be found on standard drawing in
Annex D

All traffic signal poles must be of spigot low access design. An example of this can be
supplied on request
Vehicle Detection

Unless otherwise specified all detector packs shall be housed within the controller cabinet.
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3.10.2

3.10.3

3.10.4

3.10.5

3.10.6

3.10.7

3.10.8

3.1

3.11.1

3.11.2

4.1

4.2

4.3

Detection shall be supplied as 2 or 4 channel detection cards. System D, MOVA, UTC or
speed loops are not to be mixed on the same detector card.

All new loop detector cards shall be of automatic self-tuning multi-channel microprocessor
type and shall be fully type-approved and in accordance with the latest issue of MCE 01/08.

System D and Stopline detector loops are shown schematically on the relevant site drawings
and shall be cut to the standard configuration shown on the attached drawing: "Standard
Detail for the Configuration of Loop Detectors”. The location of detector loops shall conform
with the latest issue of MCE 108B "Siting of Inductive Loops for Vehicle Detecting Equipments
at Permanent Road Traffic Signal Installations”, incorporating all released amendments.

Special facility loops e.g. SCOOT, MOVA, Call/Cancel, presence or red light camera loops or
where specific conditions require, shall be sited under the instruction of the WSCC traffic
signals engineer. Where this is necessary, the position and size of loops shall be set out on
site by the Engineer with the Contractor in attendance prior to slot cutting work commencing.

Where the use of Microwave Vehicle Detectors and infra-red detectors are specified these
shall be Type Approved and shall comply with TR2505 "Above ground vehicle detector
systems for use at permanent traffic signal installations”. The use of the above ground
detection shall be in accordance with the manufacturer's instructions. The alignment of all
pedestrian above ground detection shall be set up as required by the Engineer at the site
commissioning.

Subject to the prior approval of WSCC the use of suitable wireless linking equipment may be
considered where there would be practical difficulties with the installation or maintenance of
hard wired links or loops.

Subject to the prior approval of WSCC the use of a suitable camera detection system may be
considered where there would be a cost benefit or there are practical difficulties with the
installation or maintenance of the loops.

Pedestrian Detection

Kerbside and On Crossing detection of pedestrians are now standard on all WSCC sites. The
type of detection shall be agreed with WSCC and supplied as per the relevant site drawing.

Requirements for test and configuration equipment for programmable devices shall again be
agreed with WSCC and the appropriate number of test units supplied. Any relevant training
shall be part of the training requirements.

Loop Detection Installation

All detector channels shall be labelled to indicate the detector name. The label shall be
waterproof and marked adjacent to the detector channel.

Loop feeder cables shall be kept clear of main switch and maintenance sockets within the
cabinet.

The standard dimension for the width of the loop slots shall be 10.0mm (+1mm/-Omm). The
formula for the overall depth of the slots shall be 50+7n mm (+10mm/-0mm), where 'n' is the
number of layers of cable in the slot. In general the depth shall allow for 50mm of cover
above the uppermost cable in the slot.
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4.4

4.5

4.6

4.7

4.8

49

410

411

412

Where a surface comprises black top overlaying concrete, the installer shall ensure that all
loops are laid within one material, subject to a minimum cover which may be discussed with
WSCC traffic signals engineer.

Slot cuts between adjacent 'System D' loops (where required) shall be made along the centre
line of single carriageways or the offside of dual carriageways (not along the gutter edge).

Detector loops are to be connected via individual pairs of feeder cables or where agreed with
WSCC twin pairs.

No feeder cable shall be jointed unless it is to connect a detector loop.

All joints shall be made using a reusable joints system conforming to IP68 Cat 1 (BS
EN60529) and in accordance with the manufacturer’s instructions and recommendations.

Detector feeder cables shall be jointed to the detector loop within the specially provided
connection chamber in the footway/verge. No additional joints between the detector loop and
detector unit shall be permitted unless agreed with the Engineer prior to commencement of
works. Individual cores shall be jointed by means of insulated crimp connectors using a
ratchet type of crimping tool and staggered to avoid the possibility of any short circuits. The
joint shall be waterproof and able to withstand a vigorous "pull-test” of approximately 3kg.

Loop tails shall be cut directly back to the under kerb ducting and cabled into the connection
chamber. See standard drawing in Annex D for under kerb installation. Slots through kerb
edges are not acceptable and loops and loop tails so cut shall be re-cut and the kerbs
replaced at no cost to WSCC

Where partial excavation of the footway is required to access stub-duct ends, then the
exposed loop tails shall be covered with resin and then bitumen in several layers as
necessary, after sealing the end of the stub duct and prior to re- instatement of the footway
with cold setting asphalt and sealing with hot pour bitumen.

Working Practice when Cutting Slots and Laying Loop Cable

(a) Slots shall be cut at least one metre from any ferrous objects or areas of poor surfacing

unless otherwise approved by the Engineer.

(b) Slots shall be properly dried and cleared of all debris before laying loop or detector feeder
cable and the slots shall be kept clean and dry before the backfill is complete.

(c) The depth of the slot shall be checked with a depth gauge along the whole length of the
slot.

(d) All cable shall be dry before laying in slots.
(e} Sharp implements shall not be used to seat cable in slots.

(f) Where the corners of the slot are at an angle of less than 100 degrees then this angle
shall be rounded with the use of a cold chisel or the corners of the loop shall be crosscut.

(g) After backfilling, which shall be hot pour bitumen, excessive spillages of bitumen shall be
removed from the road surface and loose asphalt shall be swept clear of the road surface
and disposed of off site.

(h) The type of bitumen used shall not embrittle at temperatures above 5 degrees Celsius.
The temperature of the ‘kettle’ shall be in accordance with the suppliers instructions.

(i} Loop cable shall conform with Departmental Specification TR2031.
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5.1
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5.3
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55

5.6

5.7

5.8
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() The Contractor shall be responsible for erecting, maintaining and dismantling all Chapter
8 Traffic signing including traffic control required to complete the slot cutting. The method
of traffic control is to be stated by the Engineer and may include the use of temporary
traffic signals at the Contractor's own expense.

(k) Loop cable shall be taken through a length of orange colour plastic ducting marked Traffic
Signals with a minimum diameter of 50mm leading to a chamber situated in the
footway/verge where the loop tails and detector feeder cables shall be jointed. The
Contractor shall include for excavation (the minimum necessary) at the channel to access
this duct and for reinstatement with bitumen (as used for sealing slots). The holes shall
then be backfilled with hot rolled asphalt or cement. The depth of cover for the duct end at
back of footway shall be 60mm. If practical constraints prevent this any alternative
arrangement must be agreed with WSCC. (See standard drawing in Annex D for under
kerb installation details)

(I) All slot cutting shall be carried out only once appropriate Chapter 8 signing and traffic
control has been put in place.

(m) Where the bitumen backfill is below the road surface, the Contractor shall be responsible
for topping up the bitumen backfill to achieve a level finish with the road surface. The
Contractor shall be responsible for additional backfilling of the slots should the level of
backfill fall below the road surface within 28 days of the issue of the Taking-Over
Certificate.

(n}) Where the contract drawing indicates the application of new special surfacing on the

carriageway, the contractor shall complete all slot cutting and backfilling of cables in these
areas prior to the application of the special surfacing.

Cabling

Pedestrian push button units and all other extra low voltage equipment on all LV installations
are to be wired on a separate core cable(s) to the vehicle signal cables.

Cables shall be terminated in the controller at the appropriate terminal block and in the correct
terminal position.

Detector feeder cables shall be terminated in an appropriate terminal block and "soft wired" to
the correct labelled detector unit, using light gauge stranded wire, twisted in pairs.

With stranded conductors or with conductors having a diameter less that 2.5mm sq, a crimped
pin or protective leaf shall be used in the terminal.

All labels shall be permanent and marked in ink.

Cable sheath and cable core identification is to be undertaken on all signal cables within the
controller as per ANNEX C.

Cable sheath identification only is to be undertaken on all signal cables, at the pole tops as
per ANNEX C.

All loop feeders shall be labelled with the detector name or conductor function at both ends as
near as is possible to the appropriate terminal or connection.

All loop conductor wire pairs shall be connected together with zip ties or similar, and labelled
as close to the point they enter the drawpit as possible.
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5.10

5.11
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5.14

5.15

5.16

517

5.18

5.19

5.20

5.21

5.22

5.23

5.24

5.25

5.26

5.27

6.1

All cables shall be armoured in multibanded steel and covered in an outer sheath of orange
coloured PVC.

All Cables including loop feeder cables shall comply with or exceed the WSCC specification
shown in Appendix A and comply with the requirements of B.S.505 as amended by TR0102.

Detector signals shall not be brought back on the same cable carrying the supply to signal
heads or push buttons.

The core provision shall provide not less than the greater of 25% or 4 spare cores overall to
each pole.

Each signal pole shall be cabled directly to the controller. The looping of any cables between
signal poles will not be accepted. ONLY in exceptional circumstances, as directed by the
Engineer, will alternative means of cabling be acceptable.

Unused cores at the controller shall be left for future expansion but isolated to ensure no earth
loops can be created.

Unused cores between poles shall be connected to Earth at one pole top.
Unused cores between the pole and the controller shall be connected to Earth at the pole top.

Signal cables shall not pass through ducts or boxes used for any other service and no other
services may utilise the traffic signals ducts or boxes.

Duct shall be in accordance with NJUG Standards, Orange 100 mm diameter with “traffic
signals’ stamped at regular intervals.

A mixture of extra low voltage (ELV) and low voltage (LV} circuits in multicore cables is not
acceptable in any circumstances.

Cables carrying 230v lamp power shall occupy separate ducts from cables carrying extra low
voltage (push button/audible, detection etc) although they will use the same chambers. This
will not apply to the individual duct directly feeding each pole.

One duct shall be left empty on all road crossings.

Draw strings will be provided in all duct runs and to the pole tops by the main civil engineering
contractor. The Contractor shall be responsible for ensuring that a drawstring is retained in
each duct run and pole following the installation of the cables.

Pulling of cables will be the responsibility of the Contractor. All cabling shall be installed as
shown on the relevant site drawing

Cables shall not be bent to a radius of less than 12 times their diameter or less than a radius
recommended by the manufacturer, whichever is the greater.

Low voltage and extra low voltage cables shall not be terminated in the same position in the
pole tops.

Where possible all cable runs shall include 1 metre of slack cable in each drawpit, along the
full length of the run.

Electricity Supply

The mains input shall be to a Haldo or equivalent pillar positioned close to the controller, in a
location where the chance of impact by vehicles leaving the carriageway is minimised. The
Mains Electricity supply shall incorporate a protective earth. The supply will be 230 V 50Hz.
(See standard drawing in Annex D for installation details)
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6.2

6.3

6.4

6.5

7.1

7.2

7.3

7.4

7.5

7.6

7.7

The feeder pillar shall be a minimum size to ensure that the electrical apparatus can be
installed. A typical size approximately 560 mm high, by 250 mm wide by 160 mm thick above
the ground, with an installation depth of approximately 250 mm

Connection to the DNO supply must only be made by the DNO’s authorised staff with a fuse
rating between 16 and 40 amp (specific rating is determined by the DNO)

The traffic signals equipment must be protected by a lockable double pole safety isolator
switch rated at 32 amp cut-out with a 25 amp fuse for a Traffic Signal junction, and 16 amp
fuse for Pedestrian Crossings in accordance with BS 88 Part 2. (TOFCO DP1 or equivalent)

Traffic signals installation should not normally commence until the feeder pillar has been
installed and connected.

Testing of Installed Cables and Marking of Cable Drawing

The Contractor shall supply to WSCC at the site commissioning the relevant electrical test
certificates. The Contractor's failure to supply the test certificate will cause the switching on of
the signals to be delayed until the certificate is produced. The Contractor shall be liable for all
expenses involved with re-attending the subsequent site commissioning.

The electrical test certificates shall be in accordance with the format shown in Annex A.

The Contractor shall notify WSCC prior to tests being undertaken so that the Engineer or his
representative may be present to verify the tests.

The following tests shall be carried out:
7.41  Series resistance of loop and feeder. The resistance shall not exceed 5 ohms.

7.4.2 Impedance to earth of the armouring of every feeder cable and connecting cable
before the armouring is bonded to earth. The reading shall not be less than 10
megohms.

7.43 Impedance to earth of cable armouring after the armouring has been connected to
earth. The reading shall not exceed 0.5 ohms.

7.4.4 Impedance to earth of loop and feeder conductors with both feeder conductors
connected together, using at least 500 volts DC applied for at least one minute. The
cable shall be disconnected at both ends during the taking of this reading.

7.4.5 Impedance to earth of connecting cable conductors with all conductors connected
together, using at least 500 volts DC applied for at least one minute. The reading
shall not be less than 10 megohms. The cable shall be disconnected at both ends
during the taking of this reading.

Any loop or feeder or connectable cable which fails any of the tests shall be replaced by the
Contractor before the site is commissioned.

The Contractor shall reset the detector card power supply where necessary and shall observe
and monitor the LED for the correct operation of each loop connected to the detector card.
Any defects or malfunction shall be reported immediately to the WSCC. This work shall be
carried out for all detectors which have been affected by the Works.

Measurement of linear meterage may be carried out with a measuring wheel that has been
calibrated within the previous 12 months. WSCC shall have the right to check any
measurement and request that any electrical test be repeated at the contractors expense
during commissioning.
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8.8

8.9
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8.14

Testing and Commissioning

The contractor shall translate the TR2500 specification into a controller configuration and give
WSCC at least 10 days notice of a simulated Configuration Acceptance Testing (CAT). The
contractor will allow for WSCC attendance at those tests by the Engineer's representative or
they will be conducted by a WSCC approved consultant. (For approved supplier list contact
Traffic.signals@westsussex.gov.uk) The test will verify operation of the signals and will be
conducted on an emulator to allow various scenarios to be tested.

On completion of the simulation test the Configuration Acceptance Test shall be documented
on the WSCC forms shown in Annex C

The Contractor shall give WSCC at least ten working days notice of the controller(s) being
ready for Factory Acceptance Testing (FAT) and shall allow for attendance at those tests by
the Engineer's representative. The location of the acceptance test is to be at the contractors
premises.

The installer shall supply the WSCC traffic signals engineer with a copy of the controller
specification prior to or at the above tests.

Suitable signal lamp mimics and means of simulating inputs shall be required and the test
shall demonstrate compliance with the operational specification, including necessary green
conflict monitoring. Any non-compliances identified by the Engineer shall be rectified by the
Contractor at his own expense.

The Factory Acceptance Test shall be documented on the WSCC forms shown in Annex C

The Contractor shall supply suitable opaque signal head covers. The Contractor shall use
these to completely cover all signal head assemblies including pedestrian heads and push-
buttons that are not controlling traffic during installation. The covers shall only be removed by
the Contractor when commissioning the signals.

The SCN of the site shall be displayed on the controller cabinet in characters approximately
50 mm high. (i.e. 3621) The method of application shall be approved by WSCC.

All signhal poles shall be numbered as specified on the designh drawing or starting with the pole
closest to the controller and proceeding in a clockwise direction around the facility.

On completion of the installation the site shall be left clean and tidy and all rubbish shall be
removed.

After installation of the equipment, site testing shall be carried out by the Contractor prior to
the commissioning in order to demonstrate compliance with the specification. The Contractor
shall test the operation of all lamps, detectors and push buttons. Only after the tests have
proved satisfactory shall WSCC or their representative be asked to attend the installation in
order that it may be commissioned. The Contractor shall supply all equipment necessary for
testing purposes.

The Contractor shall give at least one week advance notice to WSCC traffic signal section’s
traffic signal engineer to attend the commissioning tests. WSCC reserve the right to invite
their maintenance contractor to attend the site commissioning.

The Site Acceptance Test shall be documented on the WSCC forms shown in Annex C

Any non-compliances identified by WSCC shall be resolved at the commissioning by the
Contractor. If after taking all reasonable action the Contractor is unable to rectify the
outstanding non-compliances and at the commissioning the Engineer considers that the non-
compliances are such that the signal equipment cannot be switched on the Contractor shall
re-attend the site to resolve the non-compliances immediately the following day and each day
thereafter until the item is rectified. Where the non-compliances are not deemed by the
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10.1
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10.6

Engineer to affect the switching on of the signal equipment and the Contractor has taken all
reasonable measures at the commissioning, the outstanding non-compliance items must be
resolved within 5 working days. All labour, plant and materials required to resolve the non-

compliant items shall be undertaken at the Contractor's own expense.

Following a successful site commissioning the installation will be handed over to the
Engineer's maintenance contractor. For a period of 12 months following adoption of signals
works the WSCC maintenance provider shall be responsible for maintaining the site, in the
event of a fault with any of the equipment, other than lamps, shall inform the Contractor of the
faulty equipment and return for said equipment for repair or replacement, or shall instruct the
Contractor to attend the site and to rectify the fault.

In addition to any faults that occur following site acceptance the maintenance responsibilities
and liability for any traffic signal equipment shall not be accepted by the Engineer until final
Site Acceptance Certificates have been signed and accepted by WSCC. If during this period
a fault develops, WSCC’s maintenance provider shall attend the site, to rectify the fault at the
Contractor's expense.

Documentation

The following documents are to be supplied by the Contractor and retained in the controller at
commissioning:

(i) A Log Book

(ii) A copy of the controller specification.

(iii) RAM data sheet

The Contractor shall supply to WSCC at the site commissioning the relevant electrical test
certificates. The Contractor's failure to supply these test certificates will cause the switching
on of the signals to be delayed until the certificate is produced. The Contractor shall be liable
for all expenses involved with re-attending the subsequent site commissioning.

Within 30 days of the commissioning the contractor is to supply three "as built" cable and
signal drawings. One shall be retained within the controller, the remaining two shall be sent to
WSCC. The Contractor is in addition to supply the "as built" drawing in Autocad format.

Within 7 days of the commissioning the contractor is to supply an electronic PDF version of
the EPROM specification and the relevant data files.

Connection to Urban Traffic Control (UTC) SCOOT

Where UTC facility and/or connection is specified the Contractor should ensure that the
following requirements are met.

The controller is to be modified as necessary for UTMC including a UTMC interface with a 3U
rack including sufficient void space and back wiring to an approved unit which provides the
UG405 communication protocol.

The modification wiring is to include all sockets for connection to the UG405 communication
unit.

The bit pattern shall be as specified in the UTC database sheet(s) of the General
Specification forms.

The manual panel is to be fitted with a 'computer on' LED operated by the presence of force
bits from the UTC computer and with a remote reconnect switch. The manual panel LED
shall be labelled 'UTC on'.

The Contractor is to provide self tuning multi-channel detector units for all SCOOT loops
which are to be mounted and wired in the UTMC detector rack
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10.7 ltis the Main Contractor’s responsibility to arrange for a telemetry line to be fitted in the
controller cabinet and to liase with WSCC signal engineer to determine the exact telephone
requirements.

10.8  It's the main contractor’s responsibility to arrange for an approved supplier to input all
UTC/SCOOT data into the WSCC in-station, in an agreed format.

10.9  The Contractor shall be responsible for commissioning the SCOOT detection control and
reply bits. The Contractor shall be responsible for supplying all necessary equipment for
testing purposes.

10.10 The Contractor is responsible for validating the SCOOT region and supplying a report
verifying validation and identifying any observations.

10.11  Any unused data transmission bits shall be strapped out.

10.12 A UTC/SCOOT drawing and any data configuration will be recorded on an appropriate sheet
will be left in the controller and within 7 days of commissioning a electronic

11 Connection to Remote Monitoring (RMS)

11.1 Unless specified otherwise by the Engineer in writing the installation will be connected to
West Sussex County Council's Remote Monitoring System supplied by Telent. The following
requirements are to be met.

11.2  The preferred option is the installation of an integral OMU, therefore reducing wiring and
ensuring direct communication with the controller. If this is not feasible a standard 3U rack is
to be provided for an Qutstation Monitoring Unit (OMU) to be fitted in the controller cabinet
containing a 300mm wide by 300mm deep void space.

11.3  Itis the Main Contractor’s responsibility to arrange for an agreed communication connection
to be installed and connected. This could be in the form of an ADSL line, GSM modem (sim
card to be supplied by WSCC Traffic signals) or a telemetry line connected to the Public
Switched Telephone Network to be fitted in the controller cabinet.

11.4  The OMU must report any identified fault back to the Instation.
11.5  The OMU must be linked to enable full interrogation of the controller via handset commands.
11.6 A separately fused supply shall be provided solely for use of the OTU/OMCU.

11.7  The OMU equipment shall be of a type approved by WSCC Traffic Signals Engineer to
ensure compatibility with the Instation operating system.

11.8  The OMU shall be connected with phase indications in order, followed by phase wait lamps in
order. The detectors shall be connected in the order in which they appear in the controller
input.

12 Connection to Microprocessor Optimised Vehicle activation (MOVA)

12.1 Unless specified otherwise by WSCC Traffic Signals in writing the installation will be
connected to MOVA and the following requirements are to be met.

12.2  Anintegral MOVA system shall be installed thus eliminating the need for separate detector
wiring and ensuring direct communication with the controller. If this is not feasible written
permission must be obtained from WSCC Traffic Signals and a standard 3U rack is to be
provided for a MOVA/ Outstation Monitoring Unit to be fitted in the controller cabinet
containing a 300mm wide by 300mm deep void space.
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A UTC interface is provided inside the controller for MOVA control. The Contractor shall test
the output of all UTC bits at the Site commissioning.

All controller detector inputs shall be capable of being remotely monitored. All control and
reply bits shall be capable of being wired to the MOVA unit.

The manual panel shall include a 'computer on' LED which shall indicate when the controller
is operating under MOVA control. The LED shall be labelled 'MOVA on-line'.
The MOVA equipment shall be of a type approved by the Engineer to ensure compatibility

with the WSCC Site interrogation software and Instation operating system.

The latest version of the MOVA software shall be supplied, including all relevant licences to
operate MOVA.

WSCC currently operate Telent integral MOVA and Siemens MOVA via Gemini Units.

Appendix A Cable Specification

A) Loop

2.5m

Cable

m2 30/0.25 tinned annealed copper conductor, insulated with 0.8 mm radial thickness of EPR

and sheathed with 1.4 mm radial thickness of PCP. Overall diameter 6.8 mm (minimum), 7.2mm

(max

imum)

B) Feeder Cable

2.5m

m2 1/1.38 plain annealed circular copper conductor, steel wire armoured, 0.7 mm radial

polyethylene insulation, 2 or 4 cores with cores laid up with 5 turns per metre

C) Power Cable (low voltage or extra low voltage)

1.5m

m2, 8, 12 or 16 core steel wire armoured, with orange PVC sheathing and colour coded cores
according to requirements, noting the need for spare cores:-
Black Green ) )
Red White 8 core
Blue Orange
Brown Yellow > 12 core
Red/Brown Red/Yellow > 16 core
Red/Grey Red/White J
Red/Blue Red/Black
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ANNEX A

TEST CERTIFICATE FOR CABLING AND EQUIPMENT
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Customer

Site No

Site Address

Controller Type

Controller S/No

Engineer

Date

Config Number:

Firmware Number

Power Supplies Seals Controller Case Reg Signs
Fuses Base seal Poles| Haldo
Dimming Earthing Pole Tops Road Markings
Relays Locks Lanterns Above Groung Det
Detectors Hinges Brackets
DFM UTC P/B Units
Terminal Blocks ouT Tactiles
Operation LMU Audio
Drawings oMU Detector Housings
Schedule RCCB
Loop RE RS Frequency [Setting Loop RE RS Frequency |[Setting Reading Equipment JReading
AX
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ANNEX B
SPECIFICATION FOR CABLE AND CABLE CORE IDENTIFICATION

This Schedule is issued to ensure that all cable and cable cores in traffic signal installations are identified
by the same method and code.

1
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CABLE IDENTIFICATION

1.1

All cables entering any equipment housing shall be identified by a ‘Pull-Tite’ tag fixed

around the inner sheath immediately above the Steel Wire Armouring (SWA)
termination gland.

1.2

The tag shall be marked, using an approved waterproof, indelible, black marker pen, in

the following manner:-

(@)

(c)

Examples:-

prd
o
=
®

Example:-

Low Voltage Signal Cables

The tag shall be red and shall be clearly marked with the number of the pole,
serviced by the cable.

Extra Low Voltage Cables (Pedestrian Push Buttons, etc)

The tag shall be yellow and shall be clearly marked with the pole number
serviced by the cable, in addition the letters ELV shall be added.

Extra Low Voltage Cables (Linking Cables)

The tag shall be yellow and shall be marked with the Site reference number
of the linked equipment and in addition the letters ELV shall added.

(a) {(b) {c)
P3 3636
P6 ELV ELV

The pole numbers referred to above are as shown on the contract drawing.

Loop Feeder Cables

The identification of these cables is as follows:-
One side of the yellow tag shall be marked with the detector and arm
designation - the other side shall be marked with the Street or Road name.

Side 1 Side 2
------- AXYZA1 HIGH ST | -------
ARM 1 W/BND

CABLE CORE IDENTIFICATION

2.1

All individual cable cores in cables used in a traffic signal installation shall be identified

using coloured PVC grip type markers with black lettering. The markers shall be
positioned on the core adjacent to the termination point in such a way that they can be
read easily.

2.2

Three types of identification marker shall be used:-

Numbered markers indicating poles numbers. These will be colour coded in
accordance with the international resistor colour code. The number shall
indicate the pole fed by that cable ie the next pole to which the cable runs.
Legend markers indicating the function of the core as shown below.

Lettered markers indicating the phase of the core.
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2.3 The colours, numbers, function, letters and arrangement of the markers shall be as
follows:-
2.3.1 (a) Low Voltage Signal Cables - This arrangement shall be used for all cables in

the controller and for all cables |eaving a signal pole.

First Marker Second Marker Third Marker
(Pole) (Function) (Phase)
Colour:- Colour Coded Red White
1 | Brown RED AMBER GREEN A
2 | Red R/MAN G/MAN WAIT B
3 | Orange | IL.G/A F.G/A SIGN C
4 | Yellow P/EL PE/N PE/SW D
5 | Green SIG/N SIGN/N SPARE E
6 | Blue F
7 Violet Note:- Functions not covered G
by the above to be
8 Slate (Grey) written onto blank H
markers with an
9  White approved pen. etc
10 Brown and Black (Two Markers)
23.1.  (b) Low Voltage Signal Cables - This arrangement shall be used for all cables

arriving at a signal pole or equipment housing.

Only two markers shall be used ie the Second and Third marker as in 2.3.1
(a) above.

232 (a) Extra Low Voltage Cables - This arrangement shall be used for all cables in
the controller and for all cables |eaving a signal pole.

First Marker Second Marker Third Marker
(Pole) (Function) (Phase)
Colour:- Colour Coded Yellow White
Brown |PUSHB | [BLEEP | [TACT | [ A |
Red [cOMM | [INHB | [LNK ] [ B |
Orange [T/O | [PBCOM | | | [ C ]
Yellow [DET+ | [DET- | | [ D |

[5] Green [MVD ]| [IRD | [SPARE ] [E |
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[ 6] Blue |

7 Violet
8 Slate (Grey)

9 White
10 Brown and Black

I | | L F |
Note:- Functions not covered G
by the above to be
written onto blank H
markers with an
approved pen. etc

(Two Markers)

2.3.2 (b) Extra Low Voltage Cables - This arrangement shall be used for all cables
arriving at a signal pole or equipment housing.
Only two markers shall be used ie the Second and Third marker as in 2.3.2
(a) above.
Examples of above:-
Controller Pole 12
0 |1 2 -| RED - A RED |[-]A [ -0
Marker Brown Red Red White Red White
Colour
Post 12 (cont'd) Post 6
N 6 |- | RED - A RED - A -0
Blue Red White Red White
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ANNEX C - TEST CERTIFICATES

1) Configuration Acceptance Test for a Telent Controller: -

CONFIGURATION ACCEPTANCGE

TEST SCHEDULE

FOR TELENT TR2500 CONTROLLER

CUSTOMER :

SITE NAME :

SITE REFERENCE :

CONTROLLER TYPE :

TELENT MTC / SENTINEL/Optima

CONFIG REFERENCE :

CONFIG ISSUE :
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CONFIGURATION ACCEPTANCE TEST RESULTS

DATE OF TEST :

PASSED / FAILED (delete as appropriate)

TEST METHOD: EMULATOR

COMMENTS

LATEST DATE FOR CORRECTIVE ACTION :

SUPPLEMENTARY FAT REQUIRED YES / NO (delete as appropriate)

OR CONSULTANT :

Name:
TRAFFIC SIGNAL ENGINEER :

Signature:
SIGNAL COMPANY ENGINEER Name:

Signature:
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CONFIGURATION ACCEPTANCE TESTS

General:
Pass/Fail
Check Configuration Serial Number & Issue with the Specification (RSN)
Check controller starts up in correct stage and that the correct indications are given
Check the starting inter-green time (IGS)
Check that the controller serves all specified phases after start-up
Check phase appearance and termination types
Use the handset commands to check the following basic parameters are as
specified:-
Minimum Green times (MIN)
Maximum Green times (MAX)
Pedestrian Blackout times (PBT or PSQ)
Pedestrian Window times (PWN)
Intergreen times (IGN)
Phase Delay times (DPG)
Timetable Entries and Event Parameters (TTIl & TEL)
BST Changeover Weeks (BST)
Handset Limit Values — try setting some times outside limit values
Pedestrian Sequence times (PSQ)
Mode Priority:
Check that the mode priority operates as specified (MOD) [ ]

Manual Mode:

Check manual disable via handset, if specified (MND)

Select each configured manual button & check stage/phase relationship is correct

Check any optional appearance phases under manual mode are as specified

Check permitted stage to stage movements

Check that non-permitted movements give the correct indication

Check that leaving manual mode inserts demands for all specified phases

Check operation of all other buttons/switches on the manual panel
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CONFIGURATION ACCEPTANCE TESTS — continued

Detection:
Pass/Fail

Check DFM times are as specified (DFA & DFI)

Check Call/Cancel times are as specified (DCL & DCN)

Check for correct active states on each detector input (DAC)

Check for correct DFM force states on each detector input (DAC)

Check Detector times are as specified (EXT)

Check that all inputs perform the correct functions, e.g. latched/unlatched demands,
green extensions, light wait indicators, etc (PHS)

Check SD/SA loop spacing is as specified (controlled by SD/SA logic unit)

Check SD/SA Extension times are as specified (controlled by SD/SA logic unit)

Check SD/SA Extra Intergreen times are as specified (MIG & IGX)

Check SD/SA operation

FT Mode:

Select fixed time mode and check for correct stage sequence

Check fixed time stage durations, if specified (FIX)

Check fixed time runs to current phase maximums (if specified)

Check any demand dependant stages/phases

Check that leaving fixed time mode inserts demand for all specified phases

VA Mode:

Check the VA logic for each stage change is correct (i.e. stages are only demanded/
extended by the appropriate phases)

Check that arterial reversion occurs to the correct stage/phase if no
demands/extensions present (if specified)

Check that correct revertive phase demands occur if extension running when
maximum green expires (PHS)

Check stage movement constraints (i.e. permitted, prohibited, alternative moves)

Check operation of signals with permanent demands on all detectors ensuring that
all phases are satisfied

CLF Mode:

Check plan timings/influences are as specified (CLC, CLD, CLO & CLI)

Check that all plans operate, especially demand dependant stages

Check CLF permitted movements by writing a plan with a non-permitted move in it
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CONFIGURATION ACCEPTANCE TESTS — continued

UTC Mode (or add-on MOVA):

Pass/Fail

Check mode changes when force bit is active, with TC bit if specified (MOD)

Check operation of non-demand dependant force bits

Check operation of demand dependant force bits with both street demands and D-
bits and check that any stage demand reply bits are returned correctly

Check that the UTC stage change logic is correct

Check for correct operation with multiple force bits

Check stage to stage movement restrictions (i.e. permitted, prohibited, alternative)

Check DX bit runs specified stages/phases to maximum in VA mode

Check operation of any other miscellaneous control bits

Check that the correct G-bit replies are returned for each stage

Check that any phase confirm bits are correctly returned

Check reply bits for specific controller conditions (lamps off, DFM, manual, etc)

Check operation of any other miscellaneous reply bits
Check operation of serial MOVA detectors

Part Time Mode:

Check timetable change points by altering the clock (TOD)

Check that signals switch off in correct stage, once minimums have expired (MOD)

Check queue detector operation

Check minimum on/off operating timers (PTH & PTP)

Check operation of part-time inhibit switch

Hurry Call Mode:

Check Hurry Call Delay times are as specified (HCD)

Check Hurry Call Hold times are as specified (HCH)

Check Hurry Call Prevent times are as specified (HCP)

Check operation of request detectors

Check operation of cancel detectors

Check that correct stage is called in relation to the detector (MOD)

MOVA Mode (Integral only):

Check that all MOVA data is as specified (DS)

Check that all MOVA IN, X and Stopline detectors call the appropriate phases

Check that all push button inputs call the appropriate phases

Check that stage selection logic (SDCODE’s) operates as intended
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CONFIGURATION ACCEPTANCE TESTS — continued

Vehicle Priority Mode:

Pass/Fail

Check Priority unit basic requirements are as specified (PAl, PRA, PRF, PRR, DSR)

Check Priority Extension times are as specified (PRE)

Check Priority Maximum times are as specified (PRM)

Check Inhibit times are as specified (PRI)

Check Phase Compensation times are as specified (PRC)

For each priority unit check operation of priority demands/extensions, inhibit periods
and compensation periods (MOD, PHS, PRS, PUO)

All Red Extensions:

Check All Red Extension times are as specified (RXD)

Check All Red Maximum times are as specified (RMX)

Check that appropriate detectors extend appropriate stage moves

Check all red extensions are operative or auto-extend to max in the appropriate
modes

Intergreen Exiensions:

Check Maximum Intergreen times are as specified (MIG)

Check Intergreen Extensions are as specified (IGX)

Check operation of intergreen extensions

Variable Maximum:

Check Variable Maximum Additional Period times are as specified (VMP)

Check Variable Maximum Threshold Flow values are as specified (VMT)

Check operation of phases with variable maximum

Pedestrian Linking:

Check Pedestrian Link timings are as specified (SCT or LNK)

Check operation of pedestrian link

Check operation of override timer

Red Lamp Monitoring:

Check that 1 red lamp out extends appropriate intergreens by the specified duration

Check that 2 reds out inhibit conflicting ped phases or shutdown part-time streams

Check that red lamp failure actions cease when lamps are replaced, (if required)
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CONFIGURATION ACCEPTANCE TESTS — continued

Green Conflict Monitoring:

Pass/Fail
Check all green/green conflict data is correct
Special Conditioning:
Check operation of any special conditioning not already covered (SCV & SCT) [ ]

Miscellaneous:

Perform any other miscellaneous tests that may be required (define below):-
1.

® N o O ~wD

11.
12.
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2) Configuration Acceptance Test for a Telent Controller: -

CONFIGURATION ACCEPTANCE
TEST SCHEDULE
FOR SIEMENS TR2500 CONTROLLER

CUSTOMER :

SITE NAME :

SITE REFERENCE :

CONTROLLER TYPE : | SIEMENS T400/ ST800 / ST900/5T950

CONFIG REFERENCE :

CONFIG ISSUE :
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CONFIGURATION ACCEPTANCE TEST RESULTS

DATE OF TEST :

PASSED / FAILED (delete as appropriate)

TEST METHOD: EMULATOR

COMMENTS

LATEST DATE FOR CORRECTIVE ACTION :

SUPPLEMENTARY FAT REQUIRED YES / NO (delete as appropriate)

OR CONSULTANT :

Name:
TRAFFIC SIGNAL ENGINEER :

Signature:
SIGNAL COMPANY ENGINEER Name:

Signature:
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CONFIGURATION ACCEPTANCE TESTS

General:

* Indicates commands that only apply to the ST800/ST900.
Pass/Fail
Check Configuration Identity Code Number & Issue with the Specification (CIC)

Check controller starts up in correct stage and that the correct indications are given

Check the starting inter-green time (IGS)

Check that the controller serves all specified phases/stages after start-up

Check phase appearance and termination types

Use the handset commands to check the following basic parameters are as
specified:-

Minimum Green times (MIN)

Green Extension times (EXT, IPX*)

Maximum Green times (MAX, MBX, MCX, MDX, MEX*, MFX*, MGX*, MHX*)

Pedestrian Blackout times (PBT)

Pedestrian Window times (PWN)

Intergreen times (IGN)

Phase Delay times (DPG, DMV, DFZ, DMF*, DMT*)

Timetable Entries and Event Parameters (TSW, TDY™)

Handset Limit Values (MTV, ITV) — try setting some times outside limit values

Pedestrian Sequence times (PAR*, PIT*, PBT, CMX*, CDY*, CRD*)

Mode Priority:
Check that the mode priority operates as specified (MOD, STS*) [ ]

Manual Mode:

Check manual disable via handset, if specified (MND)

Select each configured manual button & check stage/phase relationship is correct

Check any optional appearance phases under manual mode are as specified

Check permitted stage to stage movements

Check that non-permitted movements give the correct indication

Check that leaving manual mode inserts demands for all specified phases/stages

Check operation of all other buttons/switches on the manual panel

ARUN DISTRICT COUNCIL LU/387/21/DOC



Traffic Signals Installation Standards Issue 4

CONFIGURATION ACCEPTANCE TESTS — continued

Detection:
Pass/Fail

Check DFM times are as specified (DFD, DGP*, DSA*, DSI*)

Check Call/Cancel times are as specified (DCL & DCN)

Check for correct active states on each detector input (IPS*)

Check for correct DFM force states on each detector input (DFA)

Check Input Extension times are as specified (IPX*)

Check that all inputs perform the correct functions, e.g. latched/unlatched demands,
green extensions, light wait indicators, etc (SPH)

Check SD/SA loop spacing is as specified

Check SD/SA Extension times are as specified

Check SD/SA Extra Intergreen times are as specified (SCT)

Check SD/SA operation

FT Mode:

Select fixed time mode and check for correct stage sequence

Check fixed time stage durations, if specified (FIX, FTS*, LFT*)

Check fixed time runs to current phase maximums (if specified)

Check any demand dependant stages/phases

Check that leaving fixed time mode inserts demand for all specified phases/stages

VA Mode:

Check the VA logic for each stage change is correct (i.e. stages are only demanded/
extended by the appropriate phases)

Check that arterial reversion occurs to the correct stage/phase if no
demands/extensions present (if specified)

Check that correct revertive phase demands occur if extension running when
maximum green expires (SPH)

Check stage movement constraints (i.e. permitted, prohibited, alternative moves)

Check operation of signals with permanent demands on all detectors ensuring that
all phases are satisfied

CLF Mode:

Check plan timings/influences are as specified (PLT, PLI, IFA, IFB, IFC, IFD, CYC*,
PLE*, PLX*, OFF*, IFN*, IFS*)

Check that all plans operate, especially demand dependant stages

Check CLF permitted movements by writing a plan with a non-permitted move in it
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CONFIGURATION ACCEPTANCE TESTS — continued

UTC Mode (or add-on MOVA):

Pass/Fail

Check mode changes when force bit is active, with TC bit if specified (MOD, STS*)

Check operation of non-demand dependant force bits

Check operation of demand dependant force bits with both street demands and D-
bits and check that any stage demand reply bits are returned correctly

Check that the UTC stage change logic is correct

Check for correct operation with multiple force bits

Check stage to stage movement restrictions (i.e. permitted, prohibited, alternative)

Check DX bit runs specified stages/phases to maximum in VA mode

Check operation of any other miscellaneous control bits

Check that the correct G-bit replies are returned for each stage

Check that any phase confirm bits are correctly returned

Check reply bits for specific controller conditions (lamps off, DFM, manual, etc)

Check operation of any other miscellaneous reply bits

Check operation of serial MOVA detectors

Part Time Mode:

Check timetable change points by altering the clock (STM, CKL, TOD?)

Check that signals switch off in correct stage, once minimums have expired (MOD,
STS*)

Check queue detector operation

Check minimum on/off operating timers if specified

Check operation of part-time inhibit switch

Hurry Call Mode:

Check Hurry Call Delay times are as specified (DHC)

Check Hurry Call Hold times are as specified (HHC)

Check Hurry Call Prevent times are as specified (PHC)

Check operation of request detectors

Check operation of cancel detectors

Check that correct stage is called in relation to the detector (MOD, STS*)

Vehicle Priority Mode:

Check Priority unit basic requirements are as specified (PUT, PUP, PMT, PDE, PRE,
PRI, PDR, PUI, PSE, PSA, PVG)

Check Priority Extension times are as specified (PVE)

Check Priority Maximum times are as specified (PVM)

Check Inhibit times are as specified (PVI)

Check Phase Compensation times are as specified (PCn)

For each priority unit check operation of priority demands/extensions, inhibit periods
and compensation periods (PVU, PVP, PVS, PIA, PDS, PIU)
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CONFIGURATION ACCEPTANCE TESTS — continued

All Red Extensions:

Pass/Fail

Check All Red Extension times are as specified (REX)

Check All Red Maximum times are as specified (RMX)

Check that appropriate detectors extend appropriate stage moves

Check all red extensions are operative or auto-extend to max in the appropriate
modes

Pedestrian Linking:

Check Pedestrian Link timings are as specified (PIR, CDT*)
Check operation of pedestrian link
Check operation of override timer

Red Lamp Monitoring:

Check that 1 red lamp out extends appropriate intergreens by the specified duration
(SIE, RLT™)

Check that 2 reds out inhibit conflicting ped phases or shutdown part-time streams
Check that red lamp failure actions cease when lamps are replaced, (if required)

Green Conflict Monitoring:

Check all green/green conflict data is correct | |

Special Conditioning:

Check operation of any special conditioning not already covered [ ]

Miscellaneous:

Perform any other miscellaneous tests that may be required (define below):- Pass/Falil

1.

© © N o g MWD
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3) Factory Acceptance Test for a Telent Controller

FACTORY ACCEPTANCGCE

TEST SCHEDULE
FOR TELENT TR2500 CONTROLLER

TELENT MTC / SENTINEL/Optima

CUSTOMER

SITE NAME

SITE REFERENCE

CONTROLLER TYPE

CONFIG REFERENCE

CONFIG ISSUE

o,
eenn
by,

“ocdnrfy

oo
Ytrs,,
7
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FACTORY ACCEPTANCE TEST RESULTS

DATE OF TEST :

PASSED / FAILED (delete as appropriate)

TEST METHOD: CONTROLLER / TEST RIG

COMMENTS

LATEST DATE FOR CORRECTIVE ACTION :

SUPPLEMENTARY FAT REQUIRED YES / NO (delete as appropriate)

OR CONSULTANT :

Name:
TRAFFIC SIGNAL ENGINEER :

Signature:
SIGNAL COMPANY ENGINEER Name:

Signature:

ARUN DISTRICT COUNCIL LU/387/21/DOC




Traffic Signals Installation Standards Issue 4

FACTORY ACCEPTANCE TESTS

General:

Pass/Fai

I
Check Configuration Serial Number & Issue with the Specification (RSN) [ |
Note serial number of controller | |

Set all detectors to Off, all computer bits to Off, select Normal on the Manual Panel
Switch on mains supply, initialise RAM (RCP), check time/date (TOD, CAL, DAY,
WEK) and switch signals on

NB. Use PWD to obtain level 3 access if using TR2500 software

Check controller starts up in correct stage and that the correct indications are given

SNEN e
N -o‘.'«'
Lof s

Check that the controIIer serves aII specmed phases after start-up
Check phase appearance and termination types

Use the handset to check the following basic parameters are as specified:-

Minimum Green limes (MIN)

Maximum Green times (MAX)

Pedastrian Blackout times (FET or PSS

Peadestrian Window limes {PWHN)

intergreen fimes (1GN)

FPhase Delay times {(3FG)

Timetable Entries and Event Parameters (TTH & TEL}

BST Changeover Weeks (BST)

Handsel Limil Valuss — Iry sefling some Himes oulsids limit valuss
Pedestrian Seqguence times (PSGY)

Mode Priority:

Manual Mode:

Check manual disable via handset, if specified (MND)

Select each configured manual button & check stage/phase relationship is correct
Check any optional appearance phases under manual mode are as specified
Check permitted stage to stage movements

Check that non-permitted movements give the correct indication

Check that leaving manual mode inserts demands for all specified phases

Check operation of all other buttons/switches on the manual panel
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FACTORY ACCEPTANCE TESTS — continued

Detection

Pass/Fai

. latched/unlatched demands,

e.g

Check that all inputs perform the correct functions,

etc (PHS)

H

green extensions, light wait indicators

Check SD/SA operation
Check Operation of D

imming

FT Mode

g L

VA Mode

CLF Mode
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FACTORY ACCEPTANCE TESTS — continued

UTC Mode (or add-on MOVA):

Reset all detectors to off and select Normal on the Manual Panel Pass/Fail

Check mode changes when force bit is active, with TC bit if specified (MOD)

Check operation of non-demand dependant force bits

Check operation of demand dependant force bits with both street demands and D-

b|ts and check that any stage demand repIy b|ts are returned correctly

Check DX b|t runs specrfled stages/phases to maximum in VA mode

Check operation of any other miscellaneous control bits

Check that the correct G-bit replies are returned for each stage

Check that any phase confirm bits are correctly returned

Check reply bits for specific controller conditions (lamps off, DFM, manual, etc)

Check operation of any other miscellaneous reply bits

Part Time Mode:

Check that slgnals switch off in correct stage once minimums have expired (MOD)

Check queue detector operatlon

Check operatlon of part- t|me inhibit swrtch

Hurry Call Mode:

Check operatlon of request detectors

Check operatlon of canceI detectors

Check that aII MOVA IN X and Stopllne detectors call the appropriate phases

Check that aII push button inputs caII the appropriate phases

P T
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FACTORY ACCEPTANCE TESTS — continued

Vehicle Priority Mode:

Pass/Fai
|

AN N Nor & IRy USRS v

For each priority unit check operation of priority dem\ands/extensions, inhibit periods
and compensation periods (MOD, PHS, PRS, PUO)

All Red Extensions:

Check All Red Extension times are as specified (RXD)

Check All Red Maximum times are as specified (RMX)

Check that appropriate detectors extend appropriate stage moves

Check all red extensions are operative or auto-extend to max in the appropriate
modes

Intergreen Extensions:

Check operation of intergreen extensions

Variable Maximum:

Check operation of phases with variable maximum

Pedestrian Linking:

SN I e - -
{ohaok 23 o

Check operation of pedestrian link

Check operation of override timer

Red Lamp Monitoring:

Check that 1 red lamp out extends appropriate intergreens by the specified duration

Check that 2 reds out inhibit conflicting ped phases or shutdown part-time streams

Check that failure of all (or 2) monitored reds on a channel of a stand-alone
pedestrian stream causes shutdown

Check that red lamp failure actions cease when lamps are replaced, (if required)
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FACTORY ACCEPTANCE TESTS — continued

Green Conflict Monitoring:

Pass/Fai
Check all green/green conflicts using a test box (or the Simulator) I
Check fault log for correct conflict data (FLF & HFL)
Special Conditioning:
Check operation of any special conditioning not already covered (SCV & SCT) [ ]

Miscellaneous:

Perform any other miscellaneous tests that may be required (define below):-
1.

o2 © X N o g MWD

- O

—
n
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4) Factory Acceptance Test for a Siemens Controller

FACTORY ACCEPTANCGCE

TEST SCHEDULE
FOR SIEMENS TR2500 CONTROLLER

SIEMENS T400/ ST800 / ST900/5T950

CUSTOMER

SITE NAME

SITE REFERENCE

CONTROLLER TYPE

CONFIG REFERENCE

CONFIG ISSUE

“eersy
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o
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e
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FACTORY ACCEPTANCE TEST RESULTS

DATE OF TEST :

PASSED / FAILED (delete as appropriate)

TEST METHOD: CONTROLLER / TEST RIG

COMMENTS

LATEST DATE FOR CORRECTIVE ACTION :

SUPPLEMENTARY FAT REQUIRED YES / NO (delete as appropriate)

OR CONSULTANT :

Name:
TRAFFIC SIGNAL ENGINEER :

Signature:
SIGNAL COMPANY ENGINEER Name:

Signature:
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FACTORY ACCEPTANCE TESTS

General:

* Indicates commands that only apply to the ST800/ST900.

Pass/Falil
Check Configuration Identity Code Number & Issue with the Specification (CIC) | |
Note serial number of controller | |

Set all detectors to Off, all computer bits to Off, select Normal on the Manual Panel
Switch on mains supply, initialise RAM (PME, TKE, LRN, CNN), check time/date
(STM, CKL, TOD, DAY, WEK) and switch signals on

Check controller starts up in correct stage and that the correct indications are given

S

Mode Priority:

Manual Mode:

Check manual disable via handset, if specified (MND)

Select each configured manual button & check stage/phase relationship is correct
Check any optional appearance phases under manual mode are as specified
Check permitted stage to stage movements

Check that non-permitted movements give the correct indication

Check that leaving manual mode inserts demands for all specified phases/stages
Check operation of all other buttons/switches on the manual panel
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FACTORY ACCEPTANCE TESTS — continued

Detection

Pass/Fail

g. latched/unlatched demands,

e.

Check that all inputs perform the correct functions,

tors, etc (SPH)

Ica

green extensions, light wait ind

054
=5

e

Check SD/SA operation
Check Operation of D

imming

FT Mode

VA Mode:

oy

R

S

o
R
N

N

CLF Mode
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FACTORY ACCEPTANCE TESTS — continued

UTC Mode (or add-on MOVA):

Reset all detectors to off and select Normal on the Manual Panel Pass/Fail

Check mode changes when force bit is active, with TC bit if specified (MOD, STS*)

Check operation of non-demand dependant force bits

Check operation of demand dependant force bits with both street demands and D-

b|ts and check that any stage demand repIy b|ts are returned correctly

Check DX bit runs specmed stages/phases to maX|mum in VA mode

Check operation of any other miscellaneous control bits

Check that the correct G-bit replies are returned for each stage

Check that any phase confirm bits are correctly returned

Check reply bits for specific controller conditions (lamps off, DFM, manual, etc)

Check operation of any other miscellaneous reply bits

Check operation of serial MOVA detectors

Part Time Mode:

veer

\.

Sy
R

Check that signals SW|tch off in correct stage once m|n|mums have explred (MOD,
STS*)

Check queue detector operation

\\
e

W

Check operation of part-time |nh|b|t swﬂch

Hurry Call Mode:

Check operatlon of request detectors .

Check operation of cancel detectors

For each priority unit check operatlon of prlorlty demands/extenslons inhibit periods
and compensation periods (PVU, PVP, PVS, PIA, PDS, PIU)
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FACTORY ACCEPTANCE TESTS — continued

All Red Extensions:

Pass/Fail

Check All Red Extension times are as specified (REX)

Check All Red Maximum times are as specified (RMX)

Check that appropriate detectors extend appropriate stage moves

Check all red extensions are operative or auto-extend to max in the appropriate
modes

Pedestrian Linking:

SN § s e
{88 Y &N WY

SY N ~ y
TV 33 & 3¢
IS QTS S ARG

Check operation of pedestrian link

Check operation of override timer

Red Lamp Monitoring:

Check that 1 red lamp out extends appropriate intergreens by the specified duration
(SIE, RLT™)

Check that 2 reds out inhibit conflicting ped phases or shutdown part-time streams

Check that failure of all (or 2) monitored reds on a channel of a stand-alone
pedestrian stream causes shutdown

Check that red lamp failure actions cease when lamps are replaced, (if required)

Green Conflict Monitoring:

Check all green/green conflicts using a test box (or CFZ* on IC4 Emulator)

Check fault log for correct conflict data (FLF, FLD, FFS*, FDS*, LOG*)

Special Conditioning:

Check operation of any special conditioning not already covered [ ]
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FACTORY ACCEPTANCE TESTS — continued

Miscellaneous:

Perform any other miscellaneous tests that may be required (define below):- Pass/Falil

1.

® N o WD

11.

12.
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5) Site Acceptance Test: -

SCHEME/ LOCATION :

Controller Make Type

1. GENERAL ARRANGEMENT
1.1 Check that the poles have been installed in the correct positions and are upright.

1.2 Check lantern arrangements are correct and include backing boards and HI tape.

Check that the base of the controller has been sealed and that any spare ducts have
also been sealed.

1.4 Check above ground detectors have been installed using nyloc nuts

1.5 Check that the white lining are in the correct positions. Stoplines
Studs
Zig Zags
Other

1.6 Perform visual inspection for neat wiring, ancillary equipment fitted, etc

1.7 Check that the paving has been installed to the correct layout Tactile
Corduroy

1.8 Check that permanent/temporary Advanced Warning Signs have been erected.

1.9 Check that a phone line has been installed if specified, and note the line

number :

2. ELECTRICAL
2.1 Check that correct fuse has been fitted in cut-out.

2.2 Flash Test and if successful Switch the Signals ON.
2.8 Check that box signs are illuminated.
2.4 Check that all the lamps are operational.
2.5 Check the alignment of the signal heads.
2.6 Check dimming operation
2.7 Check that a conflict shuts down the controller
3. TIMINGS

3.1 Check that time and date are correct
§ OAL, DAY, WEK Slgmenrs = STM, CKL, TOD, DAY, WEK

VO

3.2 Check British Summer Time settings
Tatent = BRY Slemaens = BHA, BER, OKAY, CKR

ARUN DISTRICT COUNCIL LU/387/21/DOC
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4.1 - MEN MEN
Limit Values

Maximum Green Period, including Handset

42 Limit Values

4.3 Detector Extension Times

Intergreen Values, including Handset Limit

4.4 Values

4.5 Start Up Intergreen Period

4.6 Detector Call/Cancel Values O0L & DON DOL & DON

4.7 Phase Delays

4.8 Pedestrian Blackouts

4.9 Pedestrian Window times

4.10 Timetable entries and events

4.11 CLF data

4.12 Pedestrian sequence times PRG
. DETECTION
5.1 Check all loops have been cut in the correct positions and have been sealed. SDE/SA
System D
SCOOT
MOVA

5.2 Check all loop detector packs for correct settings

5.8 Check that all loops are connected to the correct controller input

Siemens = {0F or DET

5.4 Check that all above ground detectors are connected to the correct controller input
5.5 Check that all push button units are connected to the correct controller input
5.6 Check SD/SA for correct operation with Soundmark Testset

. HURRY CALL
6.1 Check the operation of detection or loops

6.2 Check that the correct stage is called in relation to the detector.

N

1 [ 3 Slemans = MOD or 878"

ARUN DISTRICT COUNCIL LU/387/21/DOC
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6.3 Check call delay period.

N P
: b

6.4 Check hold period.

6.5 Check prevent period.

Te
NG

= MGE Slemens = PHO

7. OPERATION
7.1 Check VA operation, ensuring vehicle gaps terminate max timer.

1 UL

7.2 Check alignment and operation of on-crossing detectors

7.3 Check operation of kerbside detectors:

(a) check alignment

(b) check demand lock-in

(¢) check demand cancel

7.4 Check the operation of the crossing indications.

a) Check that the wait indicator units are at the correct angle

b) Check the wait indicator operates as specified

(
(b)
(c) Check the audible signal operates at the correct volume and by time of day.
(d)

d) Check tactile devices operate.

7.5 Check operation of manual panel

(a) Auxiliary Switches

(b) Operation, particularly noting the operation of green arrows

7.6 Check the operation of CLF.

7.7 Check the operation of any Local Link/Ped Link Facility.

8. RED LAMP MOITORING
8.1 Check that 1 red lamp out extends appropriate intergreens by the specified duration

8.2 Check the DFM lamp

8.3 Check that 2 reds out inhibit conflicting pedestrian phases or shutdown part-time streams

Check that failure of all (or 2) monitored reds on a channel of a stand-alone pedestrian

8.4 stream causes shutdown

8.5 Check that red lamp failure actions cease when lamps are replaced, (if required)

JULIOL L

8.6 Check that general lamp failures are detected and reported correctly

9. REMOTE MONITORING
9.1 Commision OMU using WSCC commisioning sheets
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Traffic Signals Installation Standards Issue 4

10. MOVA

10.1

Validate MOVA data set

11. UTC

11.1

11.2 Check that all control bits are connected to the correct controller inputs

11.3 Check that all reply bits are connected to the correct controller inputs

Check the operation of any SCOOT loops.

N VY
Valant I
N

N .
Vatant = ORFD

12. DOCUMENTATI ON

12.1 Check Controller Identification Number and Helpline sticker are in place

12.2 Check that the electrical tests have been carried out and the correct forms provided

Siemens = 1

Sienreng = {OF

12.3 Check the following documentation is in the controller

ARUN DISTRICT COUNCIL LU/387/21/DOC

(a) TR2500
(b) Site drawing

(¢) Log book

(d) RAM sheet

(e) OTU set up sheets
(f) SCOOT loop identification and layout sheet
(g) UTC junction configuration
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13. INVENTORY (enter quantity)
Poles
Straight - 4m
6m
Swan neck
Nal Sockets

5m

Stub

Cranked welded

Vehicle Heads - (assumed LED unless specified)

RAG
Add. Green

Pedestrain Heads
Far Side Ped

Push Buttons
Puffin
Toucan
Pegasus
Small Wait
Addit Puffin (High Mounted)
Addit Pegas (High Mounted)

Pedestrian Equipment
Audibles
Kerbside Dets

Detection (check type)
MVDs
VA
SD
SCOOT loops

Remote Monitoring & Other
MSL
CCTV
PE Cell
Bus Priority

ARUN DISTRICT COUNCIL LU/387/21/DOC
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Y/ N
Y/ N

Y/ N
Y/ N
Y/ N
Y/ N

RAGA

Box Signs

Far Side Tou

Puffin Combi

Toucan Combi

Pegasus Combi

Pelican

Addit Toucan (High Mounted)

Tactile Cones

On Crossing

IRDs

MOVA loops

SA

Y/ N

Detector Pack

CCTV Make & Model ..o

Bus Priority Make & Model.......cociviviviviniimieinn
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COMMISSIONED BY : ..o Date oo

COMMENTS :

Latest Date for corrective action.........ociviviiniiviinens

W SCC Traffic Signal Engineer

[N =T 1 TP TPPRTRPRRPVRE.C 1 To | - § U1 f - P

Client Representative

[N =T 1 TP TPPRTRPRRPVRE.C 1 To | - § U1 f - P
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ANNEX D - STANDARD DRAWINGS

Wy
go S
Location C %gﬂgﬁ
0
1.2m 5200
of)& a
G0l
o
= vy ¥ oBw
Bock of Footway <% 2+ 83
c PR
E Sun st
- s SS5 0o
S Er TS
< S c'x
rop P50
TP 525 S
‘ E 2% OP a
Locotion C E% S é =
Scowmby
RN
5 b~ Lg
g S XBwg <
> Q)LPQ S (@]
¥ Location B
Location B X
\ / \/ ;. Location A
Location A ey a1
>\*ATA*E%T* ‘ﬁﬁ*“f»
> >
[ 1] ' i1 T
Dropped Dropped
KeDrDb it Emm Mox Upstoand iy Kepy\pb
3n i = . s L
Location | Pole Type Dim 'x Dim 'y
ol - - A Swan Neck 0.5m 0.6m
\ B Straight 0.5m 0.8m
Stop Line - o Swan Neck
L or Straight 0.5m see Drg
Traoffic Signal Pole Location
NOT TO SCALE

NOTES:-

1) All dimensions are in millimeters unless otherwise specified.
2} Surface around controller and feeder pillar to be made good to
match existing.

3} All ducts to be installed with a suitable draw cord.

4} Only approved controller root shall be used.

Haldopillar or equivalent
to house electrical supply

1 meter Min

Controller Housing

/

Controller root

Shuttering to be made of an
impervious material (to be
left in place)

S0 Diameter orange
traffic signal duct

Bockfill
material

with suitable

Mounting
Studs

N
J

300 Approx.

Ground Level

150 Min thickness
concrete mix ST2

Main suppl
from DNO

Minimum of 3 x 100 Diameter
orange traffic signal ducts
to service box

Traffic Signals Controller and Feeder pillar Installation Detail

Controller root to be filled with
dry compocted sand after cakling

P.C. Concrete paving
slab to BS368

Min 150 of lean
mix concrete

NOT TO SCALE
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Kerb Foundation

Kerb

Ground Level
End of ducting to ke

protected by suitable plug
from ingress of dirt etc
during construction

Slot cutting for
traffic signol loop

100 Dio.orange
traffic signal duct
(see site specific cdesigr

50 Dio orange .
traffic signal duct NOTES." . o ) .
1) All dimensions are in millimeters unless otherwise specified.
2) All ducts to be installed with a suitable draw cord.

Typical Section Through Traffic Signals
Access Chamber and Kerb Loop Connection
NOT TO SCALE

X
342
o
= Foundation Details for RSILS Retention Socket
with Maximum Pole Height = 6 meters
. Socket Depth Solid Ground Loose Ground
Dim ‘x| Dim 'y’ | Dim ‘x’ | Dim "y’
300 1200 1200 1600 1600
450 1000 1000 1400 1400
600 850 850 1200 1200
‘ 750 750 750 1040 1000
117 Dia 500 680 680 1100 1100
150
200 Min Loose Ground
Soft Lonscape sites
Surfocing
v
% Grass
L NOTES:-
- [ 1) All dimensions are in millimeters unless otherwise specified.

) 2) Surface around poles to be made geod to match existing.

3) All ducts to be installed with a suitable draw cord.

4) Retention socket to be installed in accordance with manufactures
installation specificaticn. Only approved retention sockets shall be used.

150

concrete Minimum
mix ST2

Drain Tuke

\]OO Dia orange traffic

signal ducts

Refer to table

MOT Type 1 Granular
moteriol for dralnage

Traffic Signals Pole Retention Socket Installation Detail
NOT 7O SCALE
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Footway 150 to 500
Carriagway 450 to 500

Somm dla hole
drainage soakoway

B125 Composlte
cover

Extro deep golvanised
steel frame

85

155, 1165

55,

1

\Tmmc signal ducting

Troffic Sighals Access Chamber
300 x 300

""" [~ Frane fixed to

N

=

=41

L) o

o8

°e

B~

N |

3

3¢

g5

page)

Surface as per [
engineers drawing 25
8

S0nm dia hole
drainage sookaway

Bi25 Composite
cover

Extro deep golvanised
steel frame

85

Chamber waoll with
8mm coach screws

16

155,

Backfill
(as per notes)

Riser Sectlon

Access Section

Base Section
s per Notes)

155

Traffic signal ducting

Traffic Signals Access Chamber
450 x 300

Surface as per
engineers drawing

T Frane fixed to

chamker woll with
\emm coach screws

= Backfill

(as per notes)

Riser Section

Access Sectlon

Base Section
(s per Notes)

Footway 150 to 500
Carringway 450 to 500

Somm dia hole
drainage soakaway

B125 Composlte
cover

Extra deep golvanised
steel frame

Surfoce as per
engineers drawing

85

16

T Frane fixed to

155

8mm coach screws

\Chomber woll with

Traffic signal ducting

Backfill
(a5 per notes)

Rlser Sectlon

Access Section

Base Section
(as per Notes)

Traffic Signals Access Chamber
450 x 450

Footway 150 to 500
Carriogway 430 to 500

Somm dia hole
drainage soakaway

BI2S Composite
cover

Extro deep golvanised
steel frame

Surface os per
engineers drawing

85

T Frane fixed to

chamber wall with

Troffic signal ducting

Traoffic Signels Access Chamber
600 x 450

\SMM coach screws
BackFill

(os per notes)

Riser Section

Access Sectlon

Base Section
(as per Notes)

50mm dio hale
droinage sookaway

Surface as per
engineers drawing

T Frane fixed to

chamber wall with

\SMM coach screws
Backfill

g
SR
g
0P
*o
oB
nY B12S Composite
>
23 cover
< 5 )
53 Extra deep galvanised
8c steel frame
L3
S
1 9
@ e
10
o ~
i
1)
N N

Traffic signol ducting

Troffic Signals Access Chamber
600 x 600

(as per notes)

Riser Section

Access Section

Base Section
(as per Notes)

S

-~

»

Modula Installation

4 In Footway m In Carrlageway
FRAME & COVER

MINIMUN 20mm mortar between underside of
frame and top of chamber In

oddition, far grass or loose surfaces ploce

o 100mm fillet around the frome to

secure

MINIMUM 25nm Resin Bedding mortar hetween
underside of frame and

top of chamber

WALL FITTINGS
Far brockets and/ar steps drlll holes

before the chamber is lowered into the hole

Drill bolt holes using on 1lmm drill bit and
fit brackets with MI6 bolts supplied

Far retro fitting used MID galvanised caach
balts

SURROUND

MINIMUM SOmm_ Lean mix concrete or
compacted MOTZ stane or self compacting
ca gravel or sutoble os dug material.
MINIMUM 150mm Lean mix concrete

DUCT ENTRY

Use o hole saw of the appropriote size to
suit the duct 0/D ideally 2 to &nm larger
thot the ouct O/D, run the duct directly
Into the hole and use mortar to polnt up
ony gop between the duct and the chomber
If “using STAKKAbox pre-formed Bell Mouths,
use o hole saw of L17mn diometer
Pre-Driled access section olso availakle

BASE

MINIMUM 100mm Leon mix concrete or
compacted MOT2 stone

MINIMUM 150mm Lean mix concrete reinforced
with A393 steel mesh of 15cm

GENERAL NOTES: -

) Different types of
chamber systems, as specified
in the West Sussex County
Council Traffic Signal Design
Stondords moy be used.
Instollotion of these systems
shall be in accordance with
the suppllers specifications.

2> Preferable systen is a
twin wall construction in
pre-formed segments with
cach section castellated to
positively interlock with the
odjacent units. With o deep
golvonised frome Min 83
deep) and o vertical loading
of 40 tonnes.

3> Al dimensions are in
millineters unless otherwise
specified.

4> All ducting to be orange
In colour, 100nn dia and
morked trafflc slgnals, unless
otherwise specified on the
site specific drawing

5 All units must have o
Functional drainage hole.
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IN VERGE

BACKFILLING WITH
SUITABLE MATERIAL TO
CL. 505 COMPACTED TO
CL. 612

IN FOOTWAY

BACKFILLING WITH
SUITABLE MATERIAL TO
CL. 505 COMPACTED TO
CL. 612

IN CARRIAGEWAY

STL MIX CONCRETE
TO CL. 2602

SINGLE

300

100 TYPE 1
SUB-BASE TO
803

TWIN

TRIPLE

QUAD

CL.

150
TOPSOIL

100

500
OR 1000

HRA TO CL. 11058

14mm DBM TO CL. 912 OR
ASPHALT TO CL. 9118

NOTES.

1, DUCTS TO BE 100 DIA UPVC
TO CL. 5168,

2, IN HOT ROLLED ASPHALT
CARRIAGEWAY, WEARING
COURSE 20mm CHIPPINGS TO
BE APPLIED TO SURFACE.

40

28mm DBM TO
CL. 903

100 Dia orange
troffic signal duct

e

50

i

100
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Requirements for Installation of Signal Equipment in West Sussex

1. Introduction

1.1 The aim of this note is to provide a guide to enable promoters of schemes to prepare traffic signal
designs which address the specific requirements of West Sussex County Council.

1.2 Traffic signals for both vehicle and pedestrians control, in West Sussex are required to meet a
number of requirements in both function and installation, to produce a consistency of approach for
the benefit of the public who use the signals and to aid in maintenance. As a result this guide should
be read with reference to West Sussex County Councils standard detail drawings. The most relevant
of which are contained within the appendix of this document.

1.3 The National Code of Practice MCH 1969 shall apply throughout the design and installation cycle.
In addition, the “Guide to Good Practice” shall be used as a reference (when published by EITAC)

1.4 The standards complement, but do not replace, Department of Transport the Environment and the
| Regions (DETR) Advice Notes, guidelines, manuals etc.

1.5 Any deficiencies found in the design shall remain the responsibility of the promoter of the scheme for
a period of 1 year from the date of the take-over of the site following a successful site commissioning
or for a year following the date that the associated development is opened and the initial impact of
the full traffic and pedestrian flows are realised, whichever is the greater. It is therefore the
responsibility of the promoter to ensure that all data regardless of source is correct, and that the
consequence of any imposed conditions are well documented and acknowledged.

1.6 On completion of the installation a site acceptance test (SAT) will be conducted with a
representative from WSCC Traffic Signals and WSCC’s term contractor. The following
documentation will be required: -

i. SAT form
ii. Electrical test certificate
iii. Take over certificate
iv. On completion of the SAT, site validation will be required to verify bus priority,
remote monitoring, CCTV operation, timing parameters and/or UTC/MOVA setup.
v. To complete the design package an as built drawing, controller configuration and a
validation report must be supplied to the WSCC traffic signals team
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2.1

2.2

2.3

2.4

25

2.6

2.7

2.8

29

210

Method of Control

The method of control to be adopted will be determined by the location of the signal installation
having specific regard to its’ proximity to other installations and to the operational envelope, traffic
patterns etc, the site is required to serve. Consideration should be given, for example, to sudden
surges in flow from entertainment facilities, abnormal patterns from other activities in the area and
any other feature of traffic pattern and behaviour, which the signals will be required to serve.

The method of control used for signals are:-

) UTC (Urban Traffic Control) normally SCOOT.
) MOVA — latest software specification

) Compact MOVA — latest software version
)

(a
(b
(c
(d VA (Vehicle Actuated)

The method of control in use for pedestrian signals are:-

@  UTC
(b) VA
¢/ MOVA

In all cases either Puffin, Pegasus, or Toucan with nearside Puffin type presentation shall be used.

UTC is adopted for all signal installations, which relate to existing areas of control and for

new installations where proposals to implement the use of SCOOT exist. Or where proposals form
part of or create a natural SCOOT region. Currently only the signals in Crawley and parts of
Worthing and Horsham are controlled by UTC. (For detailed information on which sites are
controlled by UTC please contact WSCC Traffic Signals on 01243 642105 or email
traffic.signals@westsussex.gov.uk). The addition of a new site may require modification of existing
equipment, particularly SCOOT loops, to take account of the changes to the network.

UTC signalised junctions will use MOVA as the fallback mode, although if justified VA will be
considered.

MOVA is the preferred method of control for signalised junction sites, which do not form part of the
UTC network.

VA shall be used as a fall back at all MOVA sites and may be adopted as the main method of
operation for sites which have characteristics, which will not be best served by the adoption of
MOVA. Such proposals will require justification.

UTC is adopted for pedestrian crossings using the same criteria as for signals, with the additional
rider that there may be circumstances where linking to adjacent signals, rather than direct control by
UTC is appropriate. All crossings within the UTC system shall be VA in method and operation.

For non UTC pedestrian crossings, the method of control is dependent upon the speed limit and the
85"%ile approach speed. The recommended operation will be as per Local Transport Note 2/95,
although MOVA should be considered for 85"%ile >35mph and would be the preferred method of
control for 85"%ile >45mph

All signalised junctions must incorporate the installation of CCTV cameras located in suitable
positions to enable all approaches to the junction to be remote monitored. The system must
conform to the latest WSCC CCTV standard and will be connected via an ADSL line or 3G SIM.
Details of equipment can be obtained from WSCC Traffic signals on 01243 642105 or email
traffic.signals@westsussex.gov.uk
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Signal Staging
Complex staging of the signals shall be avoided, because it causes inflexibility in control.

The requirement for pedestrian facilities shall always be considered and included where appropriate.
Unless otherwise agreed they shall be to the Puffin format, to allow the cycle time to be minimised
and thus the service to pedestrians maximised. The use of an all red stage will usually cause
serious delay in the form of an excessively long cycle time and would require detailed justification.

Where signals are under UTC control and have an all red pedestrian stage, there shall be provision
for a “dummy” phase and hurry call for the stage, activated by time of day, with UTC over-ride. If the
design Engineer is unfamiliar with the technique, guidance may be obtained from WSCC Traffic
Signal staff. If appropriate, the same methodology shall be used for other pedestrian phases.

Where significant numbers of buses are operating, special assistance to public transport shall be
considered. This may include:-

(a) Bus Lanes
(b) Selective Detection
(c) Bus by-passes

If the proposed signal facility is part of a cycle route, special provision for cyclists shall be made, but
this will not include a separate cycle stage unless a detailed justification is provided.

Parallel Stage Streaming and alternative stage selection by time of day or week, are both
technigues, which should be used as appropriate.

The use of early starts is not common in the South of England. The adoption of an early start may
be subject to detailed questions and require justification.

For Mid block crossings — Puffin and Toucan, in all cases a VA or MOVA controller build shall be
supplied.

Pre-timed max shall be used where appropriate on non UTC mid-block crossings.
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

49

410

Timings

Minimum green times shall be 7 seconds for normal traffic phases, 4 seconds for indicative right turn
green arrows. Dummy phases shall be given minimums appropriate for their purpose.

Vehicle intergreen times shall be calculated for the conflict points of the worst case in accord with
TA/16/07 ref TAL 1/06

Where a phase has an 85"%ile of more than 35 mph or the posted speed limit is more than 30 mph,
on a maximum change, the intergreen shall be extended by 2 seconds.

Intergreen’s to pedestrian phases shall be calculated on the basis of the conflict point being just past
the most remote pedestrian movement of the pedestrian phase that gains right of way.

Pedestrian Green Man times at signals shall be calculated as for a Puffin crossing of the same width
and as specified in TAL 1/06

Pedestrian clearance times shall be calculated using the clearance times as for a Puffin. Whether
the pedestrian clearance is extendable shall depend on the location of the site within the highway
network. The decision shall be justified.

Any phase intergreen less than 5 seconds will be subject to audit, unless the phase gaining right of
way is an indicative green arrow phase.

Phase delays shall be used to minimise overall delay, whilst having regard to safety and
interpretation of movements on other phases by drivers. On occasion it may be necessary to
sacrifice a few seconds of theoretical capacity in the interest of safety e.g. where two or more traffic
phases should sensibly start together.

Ripple changes are permitted, however the need for the UTC system to be able to monitor the
operation of the site shall be considered. This may impose some restriction on the use of this
feature.

To standardise part of the controller specification (TR2500) the following settings should be used
unless otherwise justified: -

—  British Summer Time Start Week 13, End 43

— Min Green Limit for Traffic Phase = 7, Pedestrian Phase = 5 and Intergreen = 5

— Pedestrian Sequence Timings

o Gap=1

o FRC=1

o Min=3

o Max = Width of crossing / 1.2
o CLR=0

o XTR=0

o Demand Extension = 1

o Push button, kerbside and on crossing extension = 1
— Starting Intergreen = Maximum intergreen — 3
— Detector names as below
Loops = (Phase letter)(Loop type)(sequential number if required)
Eg. AX1, AX2, BSL, BX, BY, BZ
MVD’s = MVD (Phase Letter)(sequential number if required)
Eg. MVDA, MVDB1, MVDB2
Detector = (Type)(Phase letter)(sequential number if required)
Eg. IRDA1, IRDA2, ONCB3, ONCB8, KSB, PBB1, PBB4, AR
Bus input = BUS (Phase)(sequential number if reqd}(R = Request, C = Cancel)
Eg. BUSA1R, BUSA2R, BUSAC
— DFMtimes as below
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Loops & MVD’s = Active 30 Min Inactive 18 Hours
Push Buttons (PB) = Active 1 Hour Inactive Not Set
On Crossings (ONC) = Active 30 Min Inactive 18 Hours
Kerb Side (KS) = Active 1 Hour Inactive 72 Hours
Bus inputs (BUS) = Active 5 Min Inactive Not set
IRD’s & All Red (AR) = Active 1 Hour Inactive 18 Hours

— Bleeper drivers to be timetable controlled — On = 7:00 Off = 22:00
— Special conditioning
o Kerbside safety feature to be included on all pedestrian facilities with push button
and kerbside detectors paired.
o Auxiliary 1 switch to be configured as VA select
o MOVA mode running lights AUX1 LED

Table 1 active/inactive states in DFM

Detector Active Inactive
Loops A A
MVD A A
BUS [ N
Pushbutton N N
Kerbside N N
On-crossing A A
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5.1.

52.

5.3.

54.

5.5.

5.6.

57.

5.8.

5.09.

5.10.

5.11.

5.12.

5.138.

5.14.

Detection
Stages that are not always required shall be demand dependant including when under UTC control.

Pedestrian phases may be non demand dependent when walk with traffic as long as there is no
additional delay to vehicles. If an all red stage is required type 0 appearance should be considered
but will be site specific and cyclic DFM’s must be taken into account.

Where “on crossing” detection is provided, each crossing shall be a separate phase and monitored
accordingly, and each detect will have a separate input to allow independent monitoring.

Far side pedestrian push buttons shall generally be mounted at 45 degrees for mid block crossings.
For dual crossings and junctions angles are site specific and shall be specified on site by WSCC.

Near sided pedestrian push buttons on mid-block crossings shall be ‘narrow angle of view’
positioned to maximise convenience for the user. They shall be installed at an angle of 22.5
degrees from the pedestrian stud line, 67.5 degrees from the line of the carriageway.

Near sided pedestrian push button angles at dual crossings and signal junctions will require greater
consideration and shall be ‘narrow angle of view’, due to the chance of motorists viewing the red
man green man signal, in these circumstances angles are site specific and shall be specified on site
by WSCC signal engineer. Consideration should also be given to using far side signals in certain
circumstances.

Detection may be by any type of detector. The use of above ground detection (AGD) is encouraged,
providing the detection characteristics are appropriate for the application. For SCOOT, the use of
AGD must be justified for each location to demonstrate that it will give satisfactory results. The
Highways England specifications MCE 0108 Issue C, TR 2123A, TR 2504, TR 2506, TR 2182B shall
be applied as appropriate. The use of secondary or tertiary standard configurations will require
justification.

Loop placement shall take account of ironworks, covers and drains in the carriageway during the
design and not leave this to be determined during installation.

Presence detectors shall normally be 3m long in the direction of travel of the vehicles passing over
them, to allow for a 2m separation between vehicles. This shall be adjusted as appropriate in
special circumstances. The location of the loop shall be justified, but for an early cut off it is
expected that it will normally be forward of the stopline.

Pedestrian detection shall use the appropriate device for both on crossing and footway detection. It
will be necessary to justify the adoption of a specific type or model, if it is hot in common use.

Footway detection for pedestrians is hot mandatory, but is normal and omission shall be justified. It
is the responsibility of the designer to ensure that the coverage of the detection is appropriate for the
width of the crossing and the safety interlock feature is configured.

All above ground detection shall be connected up using standard plug and sockets, not wired direct.
If the installers remove the plug sockets during installation, they will be required to replace them.

Slot cutting requires 50 mm of cover, with single part backfill. All slots shall be air dried before the
backfill is poured. Loops may be laid in the base course of the carriageway, providing that the
finished depth of cover does not exceed 60 mm.

All detector feeder cables laid in the carriageway, which exceed 5m, shall be armoured.
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5.15. Standard bus detection for hurry calls or green waves utilise the ACIS priority system. Details of
detection equipment can be obtained from WSCC Traffic signals on 01243 642105 or email
traffic.signals@westsussex.gov.uk
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6. Cable and Duct Requirements

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

Pedestrian push button units and all other extra low voltage equipment on all LV installations are to
be wired on a separate core cable(s) to the vehicle signal cables.

Each signal pole shall be cabled directly to the controller. The looping of any cables between signal
poles will not be accepted. ONLY in exceptional circumstances, and as directed by the Engineer,
will alternative means of cabling be acceptable. Signals Installed on roads with a speed limit of
50mph plus shall have passively safe low access poles and quick disconnect system.

A separate 16 core cable shall be used to each push button pole for the push button and audible,
and for future detection for Puffin type facilities, except where 2 poles for one pedestrian phase are
on the same side of the carriageway, in which case they may be linked.

A cable drawing shall be incorporated within the construction drawing, showing clear distinction
between LV and ELV.

Signal cables shall not pass through ducts or boxes used for any other service.
Mains and extra low voltage shall not be mixed in the same cable.

Detector inputs shall not be brought back on the same cable carrying the LV supply to signal heads
or push buttons.

The core provision shall provide not less than 25% spare cores overall to each pole.

Where a signal controller is controlled by a remote OTU there shall be two 16-core cables provided
for UTC control purposes.

Where Puffin/Toucan controllers are linked / controlled from a remote controller/OTU, there shall be
a 16-core cable provided, for every crossing.

All poles shall be mounted in a retention socket. A suitable system, the RS-Retention socket system
can be obtained from N.A.L. Limited, (Weir Lane, Worcester, WR2 4AY). Alternatives of equivalent
specification will only be accepted if prior written agreement is obtained from West Sussex Traffic
Signal Section.

All footway chamber lids shall have a Skid Resistance Value (SRV) of not less than 45.

Where the miss-use of the footway by goods vehicles is anticipated, heavy-duty frames and lids
rated to 25 tonne or greater shall be used.

A length of duct (minimum 50 mm diameter) should run from each loop jointing chamber under the
kerb and up through the road surface at the edge of the carriageway at the point where the loops will
enter.

Chamber base section is to be set on a 150mm x 50mm concrete edging with 6mm clean gravel infill
as a soak away.

Ducting shall be designed on the basis of a completely closed system and take note of the
following:-

(a) Cables carrying 240v lamp power shall occupy separate ducts from cables carrying extra
low voltage (push button/audible, detection etc) although they will use the same chambers.

(b) One spare duct shall be supplied on each road crossing.
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(c) Not more than eight cables shall be laid in each duct.

(d) The designer shall demonstrate that there is sufficient capacity in the ducts for the number
of cables proposed.

(e) Each road crossing shall terminate in a chamber.
(f) Any corner with an angle less than 135 degrees shall be turned in a chamber.
(9) No straight run shall exceed 50m between chambers.

6.17  Chambers of the following sizes should generally be used:-
(a) Immediately by a pedestrian controller 600 x 600 x 600
(b) Immediately by a junction controller a minimum of 600 x 600 x 600
(c) At the end of road crossings, intermediate chambers in runs 450 x 450 x 600 mm
(d) For detector jointing 450 x 300 x 300
Any variations from these sizes shall be noted on the drawing

6.18  Duct shall be in accordance with NJUG Standards, Orange 100 mm diameter with ‘traffic signals’
stamped at regular intervals. All carriageway crossing shall have not less than two ducts. Draw
cords shall be left in ducts on completion of cable installation.

6.19  Ducts and chambers shall be obtained from IDS Integrated Ducting Systems (Peter Savage Limited,
Liberty House, Liberty Business Park, Attleborough, Nuneaton, Warwickshire, CV11 6RZ ),
or STAKKAbox available from N.A.L. Limited, (Weir Lane, Worcester, WR2 4AY), or Centurion
Access Systems available from Civils and Lintels (Viking Way, Church Manorway Industrial Estate,
Erith, Kent, DA8 1EW). Alternatives of equivalent specification will only be accepted if prior written

agreement is obtained from West Sussex Traffic Signal Section.

6.20  All traffic sighal poles must be of spigot low access design. An example of this can be supplied on
request.

ARUN DISTRICT COUNCIL LU/387/21/DOC



Signal Design Standards Issue 7

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

712

713

714

Controller Requirements

The controller shall be the latest specification of TR 2500 (formerly TR2210 & MCE 0141) and will
incorporate an externally visible DFM lamp which can be readily seen from the carriageway.

There shall be provision for the supply of a second controller configuration within twelve months of
commissioning, to embody detail changes to timings and set up found necessary in the post-
commissioning phase.

The mains input shall be to a Haldo pillar positioned close, but no closer than 1 meter, to the
controller, in a position where the chance of impact by vehicles leaving the road is minimised.

Where a BT connection for UTC is required it shall be to BT keyline premier 4-wire circuit, or the
latest equivalent.

All non UTC junction controllers and pedestrian facilities shall be provided with an Outstation

Monitoring Control Unit (OMCU), which is compatible with a RMS in-station as specified by WSCC
Traffic Signals. Communication will normally be via GSM or broadband, however where the GSM
signal is unacceptable then consideration will be given to installing a standard domestic BT circuit.

All non UTC junction controllers should be fitted with integral MOVA running version 6 or greater.

All UTC junctions and pedestrian facilities shall be provided with a Outstation Transmission Unit
(OTU), which is compatible with the WSCC Siemens UTC system.

The SCN of the site shall be displayed on the controller cabinet in characters approximately 50 mm
high. (i.e. 3621) The method of application shall be approved by WSCC.

On completion of installation all cabinets, BT pillars, Haldo and other similar devices, shall be base
sealed.

On sites where bus priority is to be installed (ACIS) a separate power supply controlled via a
dedicated RCD is required.

On all signalised junctions the controller must accommodate the installation of the CCTV equipment
including a dedicated power supply and a broadband line. Details of equipment can be obtained
from WSCC Traffic signals on 01243 642105 or email traffic.signals@westsussex.gov.uk

Controller and associated equipment to be manufactured by the WSCC traffic signals term
maintenance contractor. Alternatives of equivalent specification will only be accepted if prior written
agreement is obtained from West Sussex Traffic Signal Section.

The controller configuration to be created by an approved WSCC supplier (i.e. TCT Consultancy Ltd)

Factory acceptance test (FAT) to be conducted on the new controller with a representative from
WSCC Traffic Signals and their maintenance contractor represented..

10
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8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

Loop Design

All loops shall be cut per lane. The only exception to this is the Y and Z loops of the system D loops,
which may have their loop cable joined in the loop pits. Otherwise where a multiple lane approach is
encountered, loops shall be cut individually and if necessary can then be joined at a terminal block
within the controller.

The use of soft loops to adjust the saturated flow, shall require justification if specified at all SCOOT
UTC sites.

SCOOT loop design shall take account of:-

(a) Adjacent signal installations. (This may include requirements for the modification of
adjacent installations, required as a consequence of the addition of the new site.)

(b) Sinks and sources between nodes.

(c) Lane use and width.

(d) Opposing flows, including the need for uni-directional detection link journey time.
(e) The need to separately identify vehicles for different phases as necessary.

(f) Good reflection of journey times and ‘MAX’ queues,

Where compromises 1o the above are necessary, the reasons shall be recorded with any special
requirements for system operation.

The need for unidirectional detection shall form part of the detector design and used as appropriate,
for SCOOT, MOVA and stopline detection.

The need for exit loops and short link lengths, may be dictated by site performance, vehicle
pathways and the junction design.

On MOVA sites each vehicle phase shall have separate stopline detection.

On MOVA sites where the loop positions are determined by vehicle speed, which can not be
measured before the site is operational, permission can be sort from WSCC traffic signal section to
cut the loops post commissioning. In these circumstances the duct network shall extend to an extent
agreed with the WSCC ftraffic signal engineer.

There is a potential danger of loops cut in footways being a trip hazard therefore any loops,
especially cycle loops in cycleways or footways shall be enclosed in 25mm plastic conduit which is
laid in the hardcore base prior to the surfacing of the footway. In general the depth shall allow for
50mm of cover above the conduit surround.

All phases not in the reversion stage will require stop line detection.
Where advanced cycle stop lines are installed on phases not included in the reversion stage, these

will include loop or IRD detection, any sites where they are omitted will require justification and
written approval from a WSCC traffic signals engineer.

11
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9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

Signal Design

WSCC standard details shall be used where appropriate. Any variation to these shall be noted on
the drawing

All optics shall be single light source ELV LED with a minimum 6 year warranty, not tungsten
filament lamps.

On all two lane carriageways, the norm shall be both a Primary and Off Side Primary Signal Heads.

Separately signalled phases facing in the same direction shall not be included unless there is
sufficient physical separation to allow the inclusion of a nearside primary sighal on both phases.

Where there are three lanes on one approach, high level Primary optics shall be specified. All optics
shall be single light source ELV LED with a minimum 6 year warranty, not tungsten filament lamps.
High level optics may also be required where approach speeds are high or the topography indicates
the need. The introduction of high level optics may introduce the need for similar provision at an
existing installation, to minimise the risk of confusion between the two sites. This shall be
considered as part of the design and safety audit.

Where there are three lanes near side and offside Secondary signals shall be specified. Secondary
signals shall be not less than 7 m from the stopline.

Where an early cut off is used the secondary for the phase which is terminated early, shall hormally
be on the “near side” of the junction.

Where opposing phases on a junction appear simultaneously, arrows shall not be used for the
ahead or right turn movements, because drivers expect to have right of way, when these are used.
They may be used for segregated left turn movements.

Specific attention shall be given to the presentation of the signals to both drivers and pedestrians, to
maximise the effective presentation of the signals and minimise the risk of confusion. In particular
the potential for ‘see through’ for pedestrian optics shall be considered (including the standard use of
narrow view pedestrian units). Where appropriate, special cowls, tunnel, cut away louvre etc may be
used. Each shall be specified in detail. Where long tunnel cowls are used, any louvre’s shall be
mounted at the outer end only (100 mm) and not for the whole length to minimise reflection within
the cowl. In appropriate situations, cut away cowls will give better performance than louvres
because there can be no reflection from the cut away side.

Clearance for all street furniture shall be at least to Design Manual Road and Bridges Standard.
Where there is the regular presence of special vehicles, such as car transporters, which have
special overhang requirements, these shall be taken into account.

All movements subject to Heavy Goods Vehicle turns shall be checked using proprietary software.
These checks are required to show that sufficient road space is available to enable the movement to
be carried out safely.

On routes subject to regular use by special loads, any necessary provision shall be included in the
design. This shall include requirements for removable poles or special clearances.

It is Council policy that sight lines shall be preserved. Where relevant grass or hard surfaces shall
be used, shrubs that obstruct sight lines shall be removed. Each tree within the sight lines, shall be
considered on its’ merits, and any which it is proposed to remove should be checked for tree
preservation orders.

Where formal pedestrian facilities are provided (i.e. red & green man) then tactile paving, (red,
400mm square), shall be laid in 'L shape' with the stem on the right hand side nearer the

12
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9.15

9.16

9.17

9.18

9.19

9.20

9.21

9.22

9.23

9.24

9.25

9.26

9.27

9.28

approaching traffic. For one-way streets where the traffic approaches from the left consideration
shall be given for the stem to be on the left.

A pedestrian push button shall be supplied no more than 400mm from the outside right hand edge of
the tactile paving. An additional push button will be required if the stem of the tactile paving is on the
left.

If the crossing passes through an island, where it is not intended for pedestrians to wait, or where it
does not form part of a staggered system, then generally tactile paving should not be laid within this
island.

The width of the crossing shall be consistent throughout and shall normally be between 2.4 m and
3m unless it is to be shared with cyclists when it shall be a minimum of 4.0 m. Any deviation from
these widths will require justification and written approval from a WSCC traffic signals engineer.

The outside edge of the pedestrian studs shall be in line with that of the tactile paving.
The footway slope to the dropped kerb shall be preferably 1 in 20 and no steeper than 1 in 12.

The drop kerb shall be flush with the carriageway surface with an absolute maximum permissible up
stand of 6mm. It is the designer’s responsibility to address any issues that may arise due to surface
water run off, and to include for them in the design.

Where signal poles and guard rail are immediately adjacent, the poles shall be installed in line with
the guard rail to minimise obstruction to pedestrians. This will probably require the use of cranked
poles to maintain adequate clearance for signal heads.

The pedestrian heads shall be placed so that pedestrians on the crossing look toward traffic
approaching on the far side of the road.

Tactile devices shall be fitted at all push button units. In addition an audible device should be fitted
where allowed.

Staggered pedestrian facilities shall be considered on all crossings over 14m wide. The stagger shall
normally be to the left and additional push buttons will be installed at the opposite side to the
approaching vehicles. Only in exceptional circumstances will a right hand stagger be accepted. In
these circumstances the designer shall fully justify the use of right hand stagger, and shall
demonstrate that full care has been taken to ensure that pedestrian indications cannot be wrongly
interpreted.

An absolute minimum clear width of 2.0m shall exist throughout the pedestrian area within the cage
created by the guardrail. This shall be increased to 3.0m if cyclists share the facility

The distance between the limits of crossing shall be at least 3m, only in exceptional circumstances
will a distance less that this be accepted. In these circumstances the designer shall fully justify the
departure and include sufficient measures such as louvers to ensure that issues such as see
through have been addressed.

There shall be preferably 3.0m between the stop line and the studs. If this needs to be reduced to a
minimum of 2m the designer shall fully justify the departure from standard.

Each design shall include an area of hard standing, typically in the form of grasscrete, to allow for a
maintenance vehicle to park. This area shall be accessed by 45 degree kerb units or similar. Where
this is not achievable the designer shall carry out a risk assessment to assess if any measures are
required to enable safe access by the maintenance engineer, which shall include identifying a
suitable parking location that allows easy access to the controller.

13
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10 Controller UTC Interface
10.1 The mode priority on a controller shall normally be:

Selected Manual Control 1

Selected Manual FT 2

uTcC 3

Priority 4

CLF 5

VA 6
A hurry call shall be priority 2 if used and MOVA shall rank as UTC.
Bus priority will be configured within SCOQOT using a BD bit which is activated by an input from the
ACIS equipment. If a hurry call is used for bus priority when the junction is under local control this
will be below UTC on the mode priority (ie 4).

If MOVA and UTC are configured special conditioning will be used to determine which UTC inputs
are used.

10.2  An AUX lamp shall be labelled and light when the controller is under UTC / MOVA control
10.3  The Manual Panel Signal On/Off switch shall be set to As Start Up.
10.4  Onthe UTC interface there shall be:

One “F” bit for each stage, with a “G” bit in a matching position on the reply word.

The “DX” bit followed by as many “D” bits as is necessary. The “DF” bit in the reply word shall
match the position of the “DX” bit.

No bit in the control word, with the “RR” bit in the reply.

No bit in the control word, with the “LF1” bit in the reply to denote any lamp fault.

No bit in the control word, with the “LF2” bit in the reply to denote a second red lamp fault.
The “TS” bit in the control word, shall be matched by the “CS” bit in the reply

Other bits such as “LL” shall be added as necessary, to suit the needs of the controller.

Separate phase reply bits shall be provided for demand dependant phases, though there may be
restrictions on the bit availability. These shall be discussed with WSCC.

For Puffin/Toucans, the control bits shall be PV, PX, and LL if appropriate, matched by, GV, WC, LO

10.5  Where the interface is to be used for more than one controller, the bits of the remote controller shall
be marked up on the interface specification of the controller which will house the OTU and the
separate controller bit sets marked up with the SCN of each. The bits should follow the same
pattern on the remote interface as on the signal controller interface. For Puffins, the bit pattern on
the remote interface shall be as described in 10.3, irrespective of the controller sequence.

10.6  The SCN (System Code Number) will be supplied on request by WSCC Traffic Signals section Tel
No 01243 642105.

14
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10.7  Example:
The example is for a three stage set of signals, stages 2 and 3 demand dependant, with a linked

Puffin.

< 3646 > <+— 3g70 —»
Bit No 1 2 [ 3 [4 |5 6 7 | 8 9 [10 [11 [12 [13 J14 15 |16
Control FA |[FB [ FC | DX [ DB [ DC TS PV | PX
Bits
Reply GA |GB|GC |DF |[DR|[DR [RR [LF |LF | CS GV |wC [LO
Bits B |C 1 2

10.8  UTC control is required when Force bits are present.

10.9 G1/G2 on the reply denotes No Lamp Power / Signal Off.

10.10 RR on the reply denotes that Manual Mode is selected.

10.11 Bus priority will be configured within SCOOT using a BD bit which is activated by an input from the
ACIS equipment. If a hurry call is used for bus priority when the junction is under local control this

will be below UTC on the mode priority.

10.12 Changes required to the UTC/SCOQOT database and the resulting validation will be conducted by
Siemens or WSCC Traffic signals.

15
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11. Presentation of Designs

11.1  All designs shall be prepared using Autocad and Keysignals. On completion of works, a copy of the
“as installed” drawing shall be supplied in an Autocad format agreed by WSCC Traffic Signals . The
file may be ‘zipped’ when supplied on disk. All files supplied in electronic format shall be certified as
virus checked and the software used with generation number, shall be quoted.

11.2  The drawing shall include a cable drawing and a staging drawing (if appropriate).

11.3  Special requirements relating to street furniture and signalling detail (special mounting
arrangements, four-in-line heads, long cowls, louvres etc.) shall be outlined on the drawings and
within notes accompanying the drawings.

11.4  Standard BS EN12368 (formerly BS 505) symbols shall be used.

11.5  All designs and installations shall be subject to Safety Audit either in accordance with HD 19/03 or
IHT Standards. This shall include the completed Signal Controller Specification. The completed and
Audited specification shall be signed and dated by the Engineer who caries out the Audit. The
Original of all Audits shall be retained in the WSCC Traffic Signal section site file.

11.6  The drawing shall be accompanied by notes as dictated by the Code of Practice detailing all
alternative signal designs that have been considered and reasons for choosing the design
presented.

11.7  Specific reference to any design detail that does not comply with these standards or the appropriate
DETR Advice Notes etc.

11.8  All signhal poles shall be numbered, starting with the pole closest to the controller and proceeding in a
clockwise direction around the facility.

16
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12 Approved Suppliers Addresses
Ducts and chambers

IDS Integrated Ducting System
Garner Street Business Park
Garner Street

Etruria

Stoke On Trent

ST4 7BH

Civils and Lintels

Viking Way,

Church Manorway Industrial Estate,
Erith,

Kent,

N.A.L. Limited,
Weir Lane,
Worcester,

e —

Pole retention systems

N.A.L. Limited,
Weir Lane,
Worcester,

S —

Controller

Telent Ltd

Unit N Acorn Industrial park
Crayford Road

Crayford

Kent

DA1 4AL

Controller Configuration

TCT Consultancy Ltd
11 Noon Gardens
Verwood

Dorset

BH31 7WQ
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1. Process for Technical Approval of the design of Street Lighting and other
illuminated equipment through the Section 278/ 38 Process

All street lighting and illuminated equipment in West Sussex is adopted and
maintained under a PFI contract with Tay Valley Lighting (TVL).

The County Council does not offer free design checks or a design service. All
third party designs and installations shall be approved and the County Council
will ask TVL to review your design and inspect your installation and recover their
costs through the agreement process.

The street lighting design submission must be completed and provided as a
standalone set of documents that can be issued to our PFI contractor for
checking. It shall include:

() A written notice including:

(A) Details of the proposed agreement. —-Whether S278/38, location,
description of highway works, PSI reference number

(B) the identity of the parties involved;

(C) written confirmation by the developer that the design complies with
the ‘Accrual Required Standards’.

(D) details of any special requirements by the Planning Authority in
addition to the Standard Development Specification with which the
proposed development or works must comply;

(E) the lighting classes which shall apply to each item of Apparatus
and/or each road, footpath or cycle track within the proposed
development or works;

(i) A copy of the proposed design of the Apparatus, including:

(A) A drawing showing the road layout the proposed development and
works and details of the types of relevant apparatus including lighting
columns positions (including their set-back from the carriageway
edge). The drawing shall normally be at 1:500 scale supplied in PDF
and in DWG or DXF format. The drawing must include trees and other
features that might obstruct lighting, if this is not shown and
subsequently added it could invalidate the design approval. For S278
there must also be a site clearance drawing. The drawing must show
the new unit numbers and the existing equipment numbers.

(B) Details of which signs are going to be illuminated. Illuminated signs
must be shown on the drawing and have appropriate schedules. For
S278 there must also be a site clearance drawing and schedule.
(Please note that TVL are only approving the specification and
materials and WSCC will approve sign types, size and location).
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(C) A lighting design file which includes all relevant road and area

calculations. These shall be in electronic format. The preferred
lighting design programme is Lighting Reality. Any other format must
be either readily available for free download or the programme
supplied with the design. We also require a PDF version of the
lighting design output file.

(D) For CDM requirements a Designers Risk assessment/hazard

elimination list.

(E) Passive Safety Assessment - a risk assessment detailing whether

passively safe equipment is required, and reasoning for the chosen
class of passively safe apparatus in each situation. Evidence shall be
provided that your design accords with TD 89/08 (Use of Passively
Safe Signposts, Lighting Columns and Traffic Signal Posts to BS EN
12767:2007.
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2. Development Standard for Highway Lighting - The ‘Accrual Required
Standards’

The basic start position of the design philosophy is West Sussex is considered a
rural county with most subsidiary roads being considered as quiet with slow
moving vehicles.

The following notes shall appear on the desigh drawings:

e All equipment is to be fitted to manufacturer’s guidelines.

e All lanterns are to be supplied ‘Constant Light Output’ (CLO) enabled,

e All apparatus shall be new at the time of installation and be supported by
relevant manufacturer’s guarantees. Such guarantees must be transferred
to Tay Valley Lighting (West Sussex) Limited at the point of adoption.

e All apparatus shall be sited so as to minimise, in so far as is reasonable
and practical, nuisance, danger and obstruction to all residents, businesses
and users of the highway.

e All columns and sign posts installed must be manufactured in accordance
with BSEN40 and be able to accept an attachment of 0.3m? in area at
height and offset on the apparatus.

e All illuminated apparatus must be installed and tested in compliance with
BS7671 at the time of adoption. Lamps must be no more than 6 months
old at the time of adoption.

e All installations must be installed in such a way that trees or any other
foliage on the site does not interfere with the level of lighting.

Equipment:
Subsidi Roads BS5489-1:2013 Cl S6/ PG - S4/ P4

Standard Lanterns: Philips ‘Micro Luma’ post top mounted, 12-20 LED, lumen
outputs as required for design, Cool White (5700K), wired for Dali control and
fitted with Mayflower six pin NEMA socket, post-top mounted, maximum tilt 5
degrees.

Heritage Lanterns: (Subject to specific prior approval of the County Council)
Metcraft Victoria, Addington or Newton, LED 1-3 modules Philips FastFlex Neutral
White (4000K) 350mA or Zeta SmartScape, LED. Set to required flux. Wired with
Mayflower internal GPS node.

Architectural Lanterns: (Subject to specific prior approval of the County
Council)

DW Windsor DW 400 Set to required flux Neutral White (4000K) set to required
flux level. Wired with Mayflower internal GPS node.

Lighting columns: Subsidiary Roads 6 metre straight shaft (no outreach bracket),
Coating Amercoat
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71P/PSX 700 polysiloxane and Amercoat 4560 GF epoxy glass flake root protection.
Columns designed to take an additional loading of a 0.6 metre square sign plate.
Colour as specified by the Authority.

Footpaths and other access limited sites, 6 metre Abacus post top root
counterbalance RLS168 - White

10kg Coating Amercoat 71P/PSX 700 polysiloxane

Switch controls:

Subsidiary Roads (Part Night areas)

Standard:: Mayflower Complete Lighting Control DALI GPS Node to plug into six-
pin NEMA socket in each lantern. Switching to 35/18 part night (12-5:30 off)

Heritage: Mayflower Complete Lighting Control DALI internal GPS node in each
lantern. Programmed for switching levels 35/18, part night (12-5:30 off)

Subsidiary Roads (All Night areas)

Standard: Mayflower Complete Lighting Control DALI external GPS node in each
lantern. Switching to 35/18

Dimmed 12-5:30 to 60% light output).

Heritage: Mayflower Complete Lighting Control DALI internal GPS node in each
lantern.

Switching to 35/18

Dimmed 12-5:30 to 60% light output).

Every lighting scheme is required to install one Mayflower Complete Lighting
Control DALI Sub-master unit to control Nodes and link to Central Management
System. (This shall be installed outside the Heritage lantern areas)

Secondary I solator: Where units are on statutory cable connections, in
addition to the double pole supply cut-out every lighting point shall be fitted with
a Tofco type 1 isolator.

Internal wiring: The cable from secondary isolator to the lantern 1.5mm? 3
core flex (3183Y) on columns greater height than 10m the cable size will increase
to 2.5mm?

Standard Lanterns: Philips Luma Versions Mini,1 to 3 post top mounted, (as
the number of LED’s and lumen outputs is required for the design),Neutral White
(4000K), wired for Dali control and fitted with Mayflower six pin NEMA socket
and post-top mounted, max tilt 5 degrees.

Lanterns Heritage: (Subject to specific prior approval of the County Council)
Metcraft Gladstone/Newton - LED 3-5 modules Philips FastFlex Neutral White
(4000K), set to required flux. Specific column design is required for this lantern
with its bracket combination.
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Lanterns Architectural: (Subject to specific prior approval of the County
Council)

DW Windsor DW 400 LED Neutral White (4000K), set to required flux. Wired
with Mayflower internal GPS node.

Lighting columns: Traffic Routes -8/10/12 metre straight shaft (no bracket),
Coating Amercoat 71P/PSX

700 polysiloxane and Amercoat 4560 GF epoxy glass flake root protection.
Columns designed to take an additional loading of a 1metre square sign plate.
Colour as specified by the Authority.

Passive Safe Lighting Columns: All Passive Safe equipment must be on a
private electrical supply with above ground NAL electrical disconnection system.
All Passive Safe equipment to be installed in NAL sockets. Sensor Cable
LOOP2X2/5SWA 1X2X2.5mm? (1) PE,PE,SWA,PE OR 0.6/1KV - BS6346, Orange.
Preferred manufacturers of passive lighting columns; NE and LE SAPA with HE
Valmont Stainton. Foundations shall be in accordance with NAL Retention Socket
Foundation Details below. Foundation dimensions shall be indicated on design
drawings. Installation shall be in accordance with the manufacturers guidelines:
www, nal. e, uk

Painted colour as specified by the Authority.

Switch controls: Traffic Routes Mayflower Complete Lighting Control
DALI internal GPS node in each lantern. Switching to 35/18
part night (Dimmed to 60% light output).

Every lighting scheme is required to install one Mayflower Complete
Lighting Control DALI Sub-master unit to control Nodes and link to
Central Management System. (This shall be installed outside the Heritage
lantern areas).

Secondary I solator:  Where units are on statutory cable connections, in
addition to the double pole supply cut-out every lighting
point will be fitted with a Tofco type 1 isolator.

Internal wiring: The cable from secondary isolator to the lantern 1.5mm? 3
core flex (3183Y) on columns greater height than 10m the
cable size will increase to 2.5mm?.

Subways and Under passages.

Simmons Single LED high frequency controlled Safeway subway light unit with
Mayflower internal GPS node in each unit and Dali Ballast. Every lighting scheme
is required to install one Mayflower Complete Lighting Control DALI Sub-master
unit to control nodes and link to Central Management System
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E Wy Lllumi | Road signs:

Sign Posts — Standard: Galvanised steel post painted in conservation areas
to match lighting columns.

All Centre island post mid hinge (for safe access).

Sign Posts — Passive: All Passive Safe equipment must be on a private
electrical supply with above ground NAL electrical disconnection system. All
Passive Safe equipment to be installed in NAL sockets. Sensor Cable
LOOP2X2/5SWA 1X2X2.5mm? (1) PE,PE,SWA,PE OR 0.6/1KV - BS6346,
Orange. Preferred manufacturers of Passive sign posts will be wide base posts -
SAPA. Foundations shall be in accordance with NAL Retention Socket Foundation
Details below. Foundation dimensions shall be indicated on design drawings.
Installation shall be in accordance with the manufacturers guidelines:
wiww nal itd, uk

Lanterns: Simmonsigns LUA (up to 750mm Sign) LED with low voltage HF
electronic ballast (Note on centre islands Extra Low Voltage 24 volt circuit).
Above 750mm Simmonsigns LUB 2 x LED with low voltage HF electronic ballast)

Switch controls: Mayflower Complete Lighting Control DALI internal GPS node
in each lantern. Switching to 35/18 part night.

Llluminated Bollards:

Bollard type: Simmonsigns SIMBOL base light bollard LED with electronic gear
24 volt supply

Switch control: Internal Royce Thompson 2000 BL mini one part lowlight
bollard photocell.

Centre Island llluminated Beacons:
Beacons type: Simmonsigns White LED beacon 24 volt supply.

Globe mounting height: 4m as standard, or as specified within highways
design.

Switch controls: 24 hour operation.

Signs type (where reflective bollards are fitted):
Internally Illuminated Simmonsigns Invinca, 24 volt supply.

Posts:

On roads up to 30mph: Mid hinged (for safe access) galvanised steel post. In
conservation areas painted to match the Lighting columns.

Over 30mph Roads: Simmonsigns Passafe system

ARUN DISTRICT COUNCIL LU/387/21/DOC



Highway Agreements Team, Planning Services
Lighting of Developer Promoted Highway Schemes in West Sussex
Revision 13™ August 2018

Zebra G ing lighti

Side of road:
Post: Installed on 6 metre column “black” with white 3m bands

Lantern: Philips/WRTL '‘Mini Luma’ post top mounted, DPR1 Pedestrian
Crossing Optics 12-40 LED, lumen outputs as design, Neutral White, wired
for Dali control and fitted with Mayflower six pin NEMA socket, post-top
mounted, maximum tilt 5 degrees.

Amber/ white beacons: Simmonsigns Midubel
Centre of road (where required):

Post: Installed on 4 metre (standard height) mid hinge (for safe access)
column “black” with white bands for 3 metre of post.

Amber beacon: Simmonsigns Post Top Amber beacon Modubel, 24 volt
supply if in centre of road. Switch controls: 24 hour operation

Electricity Suppli Lighting Col | Lit Sign Uni

District Network Operator (DNO): Power Supplies

Unless agreed otherwise with the Service Provider and Highway Authority prior
to approval of the design, all lighting columns and lit sign units are required to
have individual power supplies supplied by the District Network Operator
(DNO) via service connections from the Low Voltage mains network. There are
14 DNOs that cover Great Britain - the DNO’s for West Sussex geographical area
are Scottish & Southern Electricity Networks and UK Power Networks.

Independent Distribution Network Operators (IDNOs): Power Supplies
As part of the overall development the Developer may use an alternative to the
DNO Network and use an IDNO - there are currently a number of Licensed
IDNOs, details of which can be found on the Ofgem website www . ofgam.gov. uk.
IDNOs own and operate smaller networks located within the areas covered by
the DNOs. IDNO networks are mainly extensions to the DNO networks serving
new housing and commercial developments;

Should the development be covered by an IDNO Network, the Developer is
required to ensure that a Service Level Agreement (SLA) is in place between the
following prior to formal adoption of the development:-

1 Service Provider : SSE Enterprise;
1 Highway Authority : West Sussex County Council;
1 Independent Distribution Network Operator (IDNO);

The SLA shall cover factors including;-
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1 Agreed Costs for engaging the IDNO to cover a variety of works — new
connections, disconnection of services, transference of services and the

like;

Agreed timescales for engaging the IDNO to undertake new connections,
disconnection of services, transference of services and the like;

Liability following the failure of power supplies;

Duties of Responsibility for the Site;

Emergency Services — Agreed extent of services covered by such works,
Contact Details, Costs and Timescales for carrying out works;

ooo O

The SLA MUST be presented prior to adoption of site

Private Underground Service Cabling
All private cabling Low Voltage and Extra Low Voltage will be laid in orange duct

marked "“Street Lighting”. SWA cable will be terminated into the base of the
column Tofco cut-out via B21 Extension box fitted with IP7 Plate and 5 x
Encapsulated Terminals. Glands used will be CW and be covered by shroud.

Lighting columns will be installed to the rear or footpath or in verge to clearance
of BS5489. Columns and signs where possible will be installed with the door

aperture aligned so looking at it you will be facing oncoming traffic. Access must
be unrestricted from the highway.

Design speed Min
See TD9/93 for corresponding Horizontal
speed limits clearance/m
50kph or less 0.8
80kph 1.0
100kph
120kph 1.5
Design Inf .
S/P ratios;
Luma Cool White 5700 S/P
Ratio 1.96
Class Eave Eave Max Emin
S4 3.42 5.13 0.68
S5 1.82 2.73 0.40
56 1.12 1.68 0.40
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Design Maintenance Factors

Light Lamp Overall Maintenance
Source | Wattage Factor
Luma’s All

LED classed 0.83

Lx=90 E1/E2

Other Lx As calculated

South Downs National Park requirements
Within the National Park ambient luminance shall be considered as very low and
lower lighting levels for traffic routes are justified.

Numbering of electrical equi .

Letters and numerals shall be 50mm high black on white on adhesive labels
suitable for exterior use.

Generally the numbering of the road will follow the same direction as the house
numbering although this may not be practical in the instances of one way streets
and this would be an exception.

If an additional piece of equipment is erected into an existing numbering system
then the preference is to renumber the whole road again incorporating the new
equipment.

Columns:

The Columns shall be numbered consecutively per road starting with 1 through
to the conclusion of the road as per WSCC Gazetteer.

Numbers shall be positioned at 90 degrees to the carriageway, 2.5m above
ground level (no suffix is required).

Signs and Bollards:

Signs and bollards shall be numbered consecutively per road starting with 1
through to the conclusion of the road as per WSCC Gazetteer. In addition to this
the sign or bollard shall bear the first letter of the road as a suffix. For new
roads where the road name is not determined please use the letter X as
a temporary placeholder for desigh purposes and substitute the correct
suffix on installation.

For signs positioned facing the carriageway, numbers and letters shall be placed
at 45 degrees to oncoming traffic.

For bollards, letters and numbers shall be positioned on the rear of the bollard.
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Mounting of sighs on painted columns
Painted surfaces shall be protected by 5mm thick solid neoprene banding placed
between the sign mounting clips and the painted surface.
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4. BRoad Lighting Column Erection Details - Not to Scale

Standard columns
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NAL Retention Socket Foundation Details

Sow table &
miin, distance
to wdge of
concrete pad

Paving 1o sui‘{M

DN NN NN

g Founddation 3
Widdth 5q rom

Fovarid

ARUN DISTRICT COUNCIL LU/387/21/DOC



Highway Agreements Team, Planning Services

Lighting of Developer Promoted Highway Schemes in West Sussex

Revision 17 July 2018

NAL Retention Socket Foundation Details — Continued

The following foundation dimensions make worst case asumptions about wind loading etc.

In the absence of site specific calculations these dimensions shall be used.

Solid Ground - Hetention Socket Foundation Details
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Columns shall be erected in accordance with the manufacturers installation guide
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Paint Colours by Parish
Heritage columns shall be painted black, except in Park Place Horsham.

Otherwise paint colours shall be as indicated on the chart below.

In conservation areas illuminated sign posts shall be painted to match the
columns. Paint to be factory applied.

Where a scheme straddles a parish boundary, or where the intention is that a
boundary will change to encompass the new development the designer shall seek
further guidance on which paint colour to apply.
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5. Process for Process for Adoption of Street Lighting Equipment

All street lighting and illuminated equipment in West Sussex is adopted and
maintained under a PFI contract with Tay Valley Lighting (TVL).

The County Council does not offer free installation checks. All installations shall
be approved and the County Council will ask TVL inspect your installation and
recover their costs prior to certifying works for the release of bonds or deposits.

Following construction the street lighting accrual package must be completed and
provided as a standalone set of documents that can be issued to our PFI
contractor. It shall include:

() A written notice including:
(A) Details of the proposed agreement. -Whether $S278/38, Location,
description of highway works, PSI reference number
(B) the identity of the parties involved;
(C) written confirmation by the developer that the apparatus complies
with the ‘Accrual Required Standards’.

(i) Details of all equipment to be adopted:

(A) As built drawings showing the road layout the development and
works and details of the types of apparatus including all adoptable
lighting equipment, illuminated signs and distribution networks. -
normally 1:500 scale paper copies and pdfs. Drawings must show the
new unit numbers and the existing equipment numbers.

(B) Full details of any cable distribution networks.

(C) Electrical test certificates for all adoptable equipment. - Certificates
shall reference the new numbering system.

(D) A copy of the ‘Development Standard for Highway Lighting’ current at
the time the design was approved.

(iii) A copy of the IDNO (Independent Distribution Network Operator) Service
Level Agreement, if applicable.

(iv)  Any other documentation required to satisfy legislation at the time of the
accrual.
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