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FOREWORD

This Specification was approved by Paul Siddals, Transmission Policy Manager for National Grid
Transcoon 10th. January 2002 for use throughout Transco and adopted by Wales & West Utilities.

Documents are revised, when necessary, by the issue of new editions. Users should ensure that they
are in possession of the latest edition by referring to the document library available on the company
intranet site.
Compliance with this document does not confer immunity from prosecution for breach of statutory or
other legal obligations.
BRIEF HISTORY

First published as T/PR/CE12

January 2002

Editorial update to comply with GRM

August 2004

Document totally revised, updated and amended tot ake
account of company restructure

February 2006

DISCLAIMER
This document is provided for use by Wales & West Utilities and such of its contractors as are obliged
by the terms and conditions of their contracts to comply with this document. Where this document is
used by any other party it is the responsibility of that party to ensure that this document is correctly
applied.

MANDATORY AND NON-MANDATORY REQUIREMENTS

In this document:
must: indicates a mandatory requirement.
should: indicates best practice and is the preferred option. If an alternative method is used then a
suitable and sufficient risk assessment must be completed to show that the alternative method delivers
the same, or better, level of protection.
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ENDNOTE
Comments
Comments and queries regarding the technical content of this document should be directed to:
Asset Management & HSE Dept
Wales & West Utilities Ltd
Wales & West House
Spooner Close
Coedkernew
Newport
NP10 8FZ

Buying documents
Contractors and other external users should direct their requests for further copies of Wales & West
Utilities documents to the department or group responsible for the initial issue of their contract
documentation.

© Wales & West Utilities Ltd.
This document is copyright and must not be reproduced in whole or in part by any means without the
approval in writing of Wales & West Utilities Ltd
(Rev 01/02)
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This Wales & West Utilities Specification, The Design, Construction and Testing of Civil and
Structural Works - Pipeline Protection Slabs, is part of the suite of Specifications noted below:
Part One

General

Part Two

Geotechnical, Ground Works and Foundations
(Including Excavation/ Back fill, Foundation Analysis, Pipe Soil Interaction,
Analysis of pipeline “special structural sections”, Site Investigation, Piling,
Tunnelling/Directional Drilling, Blasting)

Part Three

Concrete

Part Four

Steelwork

Part Five

Roads

Part Six

Drainage

Part Seven

Masonry

Part Eight

Timber

Part Nine

Fencing

Part Ten

Equipment Enclosures and Pit Covers

Part Eleven

Miscellaneous Building Works
(Including Plastering, Rendering, Plumbing, Roofing, Painting, Glazing, Ducting
and Water Supply.)

Part Twelve

Pipeline Protection Slabs

Part Thirteen

Landscaping and Site Finishes

Part Fourteen

Additional requirements for Compressor Stations and Terminals.

Where civil or structural works form part of a project, Part 1 shall always be incorporated into the
Contract Documents for that project. Parts 2 - 14 inclusive shall be incorporated into the Contract
Documents as required by the nature of the project works.
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SPECIFICATION FOR

THE DESIGN, CONSTRUCTION AND TESTING OF CIVIL
AND STRUCTURAL WORKS
PART TWELVE - PIPELINE PROTECTION SLABS
INTRODUCTION

The “Specification for the design, construction and testing of civil and structural works” is made up of
fourteen separate parts. It provides design and construction requirements for all new works and
modifications to existing assets, which include aspects of civil and structural engineering. The
Specification is intended for use over all pressure regimes of the associated gas equipment unless
stated otherwise.
1.

SCOPE

This Specification is part of a set of documents covering the design and construction of civil and
structural works associated with onshore gas installations, mains and pipelines and defines the
minimum requirements for the Design, Materials, Workmanship and Materials Testing.
This Part of the Specification covers Pipeline Protection Slabs for use over steel gas pipelines at
operating pressures up to 85 barg. It shall not apply to cast iron, ductile iron and polyethylene gas
pipes, as these pipes have not been checked for the horizontal forces exerted on them due to the
increased soil loading under the slab. For these types of pipe, the Competent Design Authority (CDA)
shall be consulted for guidance. It is intended for use, only within Great Britain.
This Part of the Specification includes a number of “Standard Slab Designs” for use over steel pipes,
which, provided the application criteria are met, obviate the need for further analysis.
This Part shall be read in conjunction with T/SP/CE1 of this Specification and the project particulars.
2.

DEFINITIONS

For the purpose of this Specification the following definitions shall apply:
artificial fill - designed compressible fill e.g. polystyrene or similar.
Californian Bearing Ratio (CBR) – the result of a soil test in accordance with BS 1377 “Methods of
test for soils for civil engineering purposes” Part 4 “ Compaction-related tests” to determine the
suitability of the soil with respect to its strength stiffness and moisture content.
crossing point slabs - those pipeline protection slabs initially installed at, or close to, the ground
surface and intended to spread the load of vehicles crossing above the pipeline thereby providing a
designated crossing point. Such slabs may also be required to provide impact protection.
dead loads - the self-weight of the slab and any soil placed over it.
exceptional industrial loads – loads such as electrical transformers, generators, pressure vessels,
machine presses etc. carried by a special vehicle.
haul road - a designed and constructed crossing point e.g. bog/excavator mats, road plates, stone
roads or similar.
Heavy Goods Vehicle (HGV) – large goods vehicle with a gross vehicle weight not exceeding 44
tonne currently permitted (i.e. December 2001) on UK roads.
impact protection slabs - those pipeline protection slabs buried above a pipeline and whose primary
function is to reduce the likelihood of third party damage to the pipeline e.g. from excavators. Such
slabs may also be subjected to occasional imposed loads.
imposed loads - traffic or surcharge loads.
lateral encroachment - the horizontal dimension between the edge of the slab and the face of the pipe
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load impact factor - a factor by which the nominal load value of a moving load is multiplied to take
account of its dynamic effect, the product being the nominal dynamic load.
load safety factor - a factor by which either a nominal load (for static loads) or a nominal dynamic
load (for moving loads) is multiplied to produce the design load for the relevant limit state.
nominal design trench width - the trench width given in Table 1 of this Specification and adopted as
the clear span in the standard slab designs in Appendix E.
nominal load - the assessed static magnitude of any given load type, prior to the application of any
appropriate load impact factors and load safety factors. Thus nominal load values will exist for dead
loads and for imposed loads. The “nominal load” value for any particular load shall be taken to
represent the “characteristic load” value for that same load required for the design of reinforced
concrete in accordance with BS 8110 “Structural use of Concrete”.
pipe cover - the thickness of material (including concrete protection slab and road construction where
present) from the pipe crown to the finished ground level.
reinforcement cover - the thickness of any concrete between the outermost reinforcing bar and the
nearest face of the concrete member.
separation slabs -Those pipeline protection slabs installed between the pipeline and another service
where they cross.
sidefill – the material at each side of the pipe trench on which the pipeline protection slab rests.
slab cover - the thickness of material from the top surface of the slab to the finished surface level.
slab length - the dimension of the slab parallel to pipe longitudinal axis.
slab width - the dimension of the slab transverse to the pipeline.
support width - the width of each bearing strip on which the slab is supported.
surcharge loading - the loading other than vehicles, applied above the existing or proposed pipe cover
e.g. stacked materials or distribution and compaction of further soil over and above that already placed
or proposed.
traffic loading - a form of imposed loading arising from the passage of vehicles or construction
equipment. The “nominal load” value for a given vehicle or item of construction plant shall be taken as
that given in the manufacturers Data Sheets including any payload.
type HA loading – a uniformly distributed load and a knife edge load combined, or a single wheel
load, as defined in BS 5400-2 Steel, concrete and composite bridges – Specification for loads.
type HB loading – an arrangement of loading representing a special vehicle as defined in BS 5400-2.
3.

DESIGN

3.1

Types of protection slabs

3.1.1

General

Pipeline protection slabs may be required over a pipeline either at construction stage or during the
operational life of the pipeline.
Reference shall be made to T/PR/GM1, the Wales & West Utilities “Procedure for the protection of
pipelines from ground movement and external loading. External loading on Steel Pipelines” to
ascertain whether a slab is required to avoid excessive stress or strain in the pipe. Reference shall also
be made to clause 3.3.3.3 of this Specification.
Other protective measures may be employed as an alternative to a pipeline protection slab, including
the use of:
♦
♦
♦
♦
♦

marker tape
heavy wall pipe
increased cover
construction of a haul road
concrete surround
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but the stresses and strains in the pipe must be kept within acceptable limits, which may be
considerably more difficult to achieve with the above options and the Designer shall also ensure that
the risks to the pipeline from impact are to acceptable levels.
In addition, the design of concrete surrounds shall take full account of:
♦ the issues concerning cathodic protection
♦ the potential for cracking of concrete due to pipe expansion during pressurisation and
shrinkage of the concrete
♦ restriction on maintenance and inspection access
With all of these alternative protective measures, the Project Manager shall ensure that an appropriate
risk analysis is carried out and recorded prior to being incorporated in the final design. In assessing the
risk analysis the Project Manager may wish to consult with the Competent Design Authority.
The purpose of the pipeline protection slab includes the following, for which it may be necessary to
consider more than one, in deriving a suitable slab design:
♦ impact protection slabs, see clause 3.1.2.
♦ crossing point slabs, see clause 3.1.3
♦ separation slabs between pipeline and other services, see clause 3.1.4
The “standard slab designs” included in this document are suitable for all of the above, provided the
design criteria are met.
3.1.2

Impact protection slabs

Impact protection slabs should be installed:
♦ to provide additional protection as required by IGE/TD/1 “Steel pipelines for high
pressure gas transmission” to reduce the likelihood of pipeline damage by mechanical
plant.
♦ at stream and ditch crossings, see clause 3.3.2.5
♦ where otherwise required by the Project Manager or Designer.
3.1.3

Crossing point slabs

Where it is necessary for vehicles to cross a pipeline, the point of crossing should be controlled and
protection provided.
At all locations, where analysis of the pipe shows that it is necessary to reduce the stress in the
pipeline caused by external loading, the Designer shall:
♦ amend the pipe design or
♦ provide a crossing point slab
In addition, where the Project Manager considers it is desirable to minimise the development of rutting
in proximity to the pipeline, it will be necessary to consider temporary protection measures over the
pipeline. These may include:
♦ construction of a haul road
♦ provision of a crossing point slab
Where a haul road is provided, arrangements shall be put in place to have it regularly inspected and for
it to be maintained in a good condition.
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3.1.4

Separation slabs between pipeline and other services

Where open cut construction is employed and it is deemed appropriate by the Project Manager, who
shall refer to the Engineer responsible for the operation of the pipeline, or required by the owner of the
other service, separation slabs may be installed between the pipeline and the other services:
♦ where a pipeline is to be installed above other services, so as to prevent damage to the
other services during its installation, testing and any subsequent maintenance or repair.
♦ where a pipeline is to be installed below other services.
♦ where other services are to be laid above, to prevent damage to the pipeline during
installation, maintenance or repair of the other services.
The requirements of Wales & West Utilities document, SSW2 “Code of practice for safe working in
the vicinity of transmission pipelines and associated installations operating at pressures in excess of 7
bar” with respect to pressure testing shall be taken into account. If a separation slab is the chosen
method of satisfying these requirements, the slab sizes in this document will require to be increased
accordingly.
In addition, where it is known that future services will be installed above or below the pipeline, the
Project Manager shall consider the installation of a separation slab to prevent damage.
Where required by the owners of other services, or deemed appropriate by the Project Manager or the
Wales & West Utilities person responsible for the operation of the pipeline, separation slabs may be
installed to protect the pipeline and the other service from the risk of damage due to the installation,
testing or subsequent maintenance or repair of the other service.
3.2

Loading considerations

As well as the final loading condition, the Designer shall also consider any intermediate loading
stages, which may include shallower soil covers to the slab, plus construction traffic. This loading
situation may well be the design criteria.
3.3

Design criteria

3.3.1

General

Where it has been either:
♦ determined that a pipeline protection slab is necessary, (e.g. to control stress or strain in
the pipeline to tolerable levels) or,
♦ decided that a pipeline protection slab is to be adopted, (e.g. required by the Project
Manager),
two primary design options are available:
♦ standard slab designs
♦ case-specific designs
This Specification includes “standard slab designs” which may be used provided the criteria stated in
Appendix E are satisfied.
Case-specific designs are required where a slab is deemed necessary and:
♦ the specified criteria for standard designs are not met or
♦ the particular site situation renders the installation of a standard design impractical e.g.
due to site constraints such as access, location or geometry, see below, or
♦ the Designer or Project Manager wishes to use a design other than the Standard designs.
Where two gas pipelines are laid parallel together, a case-specific design shall be produced. Where the
dimension between the pipelines is at least twice the lateral encroachment dimension of the slab, the
appropriate standard design may be used for each pipeline and should be cast as continuous. Where
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one of the pipelines is not a Wales & West Utilities pipeline, the permission of the owner of the other
pipeline must be obtained.
“Standard slab designs” include a requirement for the provision of an artificial fill material as
required by clause 3.12, immediately below the slab. If the above requirement for artificial fill is not
included, in a “case-specific design” then the Designer shall demonstrate that the consolidation of the
soils below the support width and any other time related effects do not result in an excessive
concentration of loading onto the pipe crown. (An “excessive concentration of loading” is that which
causes excessive stresses or strains within the pipeline.)
Separation slabs between a pipeline and another service shall be designed to span the pipeline or
service to ensure that any loading on or above the slab is not supported by the pipeline or service
below.
Where a separation slab is installed below an existing service, the width of the pipe trench shall be
restricted to enable the slab to be supported on the sides of the pipe trench.
The application of Wales & West Utilities document P18 “Procedures for working on pipelines
containing defective girth welds or girth welds of unknown quality” may be necessary prior to the
installation of a pipeline protection slab.
3.3.2

Standard slab designs

3.3.2.1 General

The loading on standard slabs has been taken to include the following loads:
♦ self weight of the slab (assuming normal weight aggregates) see clause 3.4.2
♦ a uniformly distributed load equivalent to a maximum of 5 metres of soil cover.
♦ traffic loading – see clause 3.4.4.5
“Standard slab designs” take account of the considerations addressed by clauses 3.5 and 3.6.
The additional ‘site specific’ considerations as required by clauses 3.7, 3.8 and 3.9 should also be
addressed. – Such ‘site specific’ considerations could limit the application of “standard slab designs”.
For “standard slab designs” constructed of precast planks refer to clauses 3.10.2 and 3.10.4 for lifting
and handling considerations.
3.3.2.2 Nominal trench width

The nominal design trench widths used in the “standard slab designs” are shown in Table 1 below.
Table 1: Nominal design trench width
Nominal Pipe Size
Nominal Design Trench Width
(mm)
(mm)

Up to 300
700
450
900
600
1050
900
1350
1200
1850
Where the actual width of the pipe trench is greater than the nominal design trench width given in
Table 1 above, the sidefill up to the level of the slab shall, where practical, be compacted to the
standard required by the design. The required performance of the soil bearing is specified in clause
3.5. Where such sidefill cannot be compacted to the desired standard, it shall be removed and replaced
with imported granular material as specified in clause 4.2 or clause 4.3 and compacted to the
requirements of clause 5.3.
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3.3.2.3 Pipe criteria

Provided the pipe criteria stated in Appendix E are met, it is not necessary to carry out further checks
on the integrity of the pipe.
The standard designs are based upon the minimum wall thickness for each pipe nominal diameter
stated in Wales & West Utilities document DAT6 “Carbon and carbon manganese steel pipework for
operating pressures greater than 7 bar”. For pipelines which do not comply with material grade and
minimum wall thickness criteria in DAT6 the pipe stresses resulting require to be checked prior to
using the standard slab designs.
Standard slabs to Tables SD2 and SD3 should not be installed within 3 pipe diameters of forged bends
which have a bend radius of 5 pipe diameters or less without carrying out a specific assessment of the
pipeline integrity subject to the additional dead and live loading.
3.3.2.4 Pipe surround below pipeline protective slabs in public highways

The pipe surround below pipeline protection slabs in public highways shall be material complying
with clause 4.7 of this Specification.
3.3.2.5 Stream and ditch crossings

The provisions of this clause apply where a watercourse, trench, ditch or culvert is crossed by open-cut
techniques.
An impact protection slab shall be installed above the pipeline with the following criteria:
♦ minimum cover to pipeline shall be 1.7 metres from the true clear bottom of the
watercourse, after the removal of silting. In addition a depth of cover of not less than 1.2
metres in the immediately adjacent areas should be maintained.
♦ the slab shall be placed on a 100 mm thick layer of artificial fill, 1.5 x pipe diameter
width, on a 200 mm layer of consolidated backfill above the pipe.
♦ slab shall be to standard design SD1 unless otherwise agreed with the Competent Design
Authority. However, in recognition of crossing profiles and other site conditions, it may be
possible to reduce the widths and certain other details of the SD1 slabs, in agreement with
the Competent Design Authority. In such cases a case-specific design shall be prepared.
♦ the pipeline protection slab should extend at least 500 mm beyond both sides of the
watercourse.
♦ in addition, where a water course, trench, ditch or culvert is under the control of any
statutory authority, the design of the crossing and protection works shall be in accordance
with any requirements that they may make.
This clause replaces the requirements of clause 26 of P10 “Wales & West Utilities Technical
Specification for General pipelining designed to operate at pressures greater than 7 bar”.
3.3.3

Case-specific designs

3.3.3.1 General

For loading on slabs see clause 3.4. For traffic and surcharge loading refer to clause 3.4.4. At least the
minimum loadings required in clause 3.4.4 shall be used and either the loadings as referred to from BS
5400 or the actual loadings from known vehicles shall be applied.
Case-specific designs should take account of the considerations addressed by clauses 3.5 to 3.9
inclusive.
3.3.3.2 Nominal trench width

For case-specific designs, the nominal design trench width shall not be taken as less than that shown in
Table 1 unless special measures are taken to ensure a lesser trench width.
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3.3.3.3 Pipe criteria

The analysis of the stresses and strains arising in the pipeline shall take into account the requirements
of T/PR/GM1, the Wales & West Utilities Procedure for “The protection of pipelines from ground
movement and external loading. External loading on Steel Pipelines” and the effects of the proposed
slab designs.
3.4

Loading

3.4.1

General

The slab shall be designed to support the following loads where applicable, ensuring that the most
onerous loading condition, temporary or otherwise is taken:
♦
♦
♦
♦
3.4.2

self weight of the slab
soil load above the slab including road construction, etc.
surcharge loading
traffic loading

Self weight of slab

For concrete made with normal weight aggregates and in the absence of any more specific
determination, the nominal unit weight of any reinforced concrete forming the slab, should be taken as
24 kN/m3.
3.4.3

Soil loading

The nominal soil loading shall be taken as the weight of the soil prism located directly above the slab
and bounded in plan by the perimeter of the slab.
In the absence of more specific information e.g. from site investigations and consideration of
subsequent compaction, the nominal unit weight of soil should be taken as 20kN/m3.
3.4.4

Traffic and surcharge loading

3.4.4.1 General

Where loads due to traffic or surcharge are applied over a pipeline protection slab and such loads are
applied over a finite contact area, dispersion of such loads through any soil (including the thickness of
any road construction) placed over the slab, may be considered in the design. Such dispersion may be
assessed by:
(a)

the use of recognised load dispersion theories such as the Boussinesq equation, or

(b)

considering the load to disperse at a spread-to-depth ratio of 1 horizontally to 2
vertically from the perimeter of the surface contact area through the thickness of the
soil cover. Due consideration shall be given to the effects of overlap (at depth)
between individual load patches should such overlap occur.

Nominal values of traffic loads appropriate to the post-construction stage of the installation may be
determined from various sources relevant to the land use of the surface above the pipeline protection
slab. (Note that construction equipment used to complete the installation may however provide the
critical design condition).
Wherever the pipeline or pipeline protection slab may be subject to loadings from aircraft, railway
rolling stock or construction plant (including quarrying vehicles and equipment) then full details of
such loads shall be determined for each specific case.
Such details should include at least the following:
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for wheeled vehicles:
♦
♦
♦
♦

maximum wheel loads
axle spacing
wheel spacing
tyre pressures or contact areas

for tracked vehicles:
♦
♦
♦
♦

track width
track length
track spacing
track contact pressures

Similarly, should the pipeline or slab be subjected to loading from crane outriggers or other
concentrated load, the following is required:
♦ contact areas
♦ shape and size
♦ contact pressures
3.4.4.2 Traffic loading on public highways

For public highways ‘nominal traffic loads’ shall be determined by consultation with the appropriate
Highway Authority for the loading to be applied to the specific roadway. For a pipeline protection slab
below a public highway, the nominal traffic load shall, unless otherwise agreed with the highway
authority, be taken for Motorways, Trunk roads and Principal roads as the most severe of:
(a)

the HA single wheel load (i.e. 100 kN applied to the surface),

(b)

the HA accidental wheel loading (i.e. two axles at 1.25 m c/c spacing, the first axle
with 2 No wheels of 100 kN at 1.8 m c/c, the second axle with 2 No wheels of 75 kN
at 1.8 m c/c spacing),

(c)

one axle pair of the HB load at the number of units specified by the appropriate
Highway Authority ( i.e. two axles at 1.8 m c/c spacing, each with four wheels at 1.0
m c/c spacing, each wheel load being equal to 2.5 kN per unit of HB loading),

(d)

any “Special Vehicle” loading declared by the relevant highway authority,

OR for other public highways:

Note:

(a)

the HA single wheel load (i.e. 100 kN applied to the surface),

(b)

the HA accidental wheel loading (i.e. two axles at 1.25 m c/c spacing, the first axle
with 2 No wheels of 100 kN at 1.8 m c/c, the second axle with 2 No wheels of 75 kN at
1.8 m c/c spacing),

(d)

any “Special Vehicle” loading declared by the relevant highway authority,

(e)

one axle pair of 30 units of HB loading (i.e. two axles at 1.8 m c/c spacing, each with
four wheels at 1.0 m c/c spacing, each wheel load being equal to 75 kN).

Impact factors for HA loading are provided in clause 3.4.5.
HB nominal loadings as given above are deemed to include an impact factor.

For (a) to (e) above, the pressure at the wheel to road surface contact area is to be taken as 1.1 N/mm2,
unless stated otherwise by the relevant highway authority for the “Special Vehicle”.
The loadings in (a) to (e) above are related to each notional traffic lane of the highway. The loading in
(a) and (b) above shall be applied assuming that the relevant notional traffic lane is 2.5 m wide. The
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loading in (c) and (e) above shall be applied assuming that the relevant notional traffic lane is 4 m
wide. The notional traffic lane for any “Special Vehicle” shall be taken as the greater of 4 metres or
the width of the “Special Vehicle” plus 1 metre. Where the actual slab length is not a whole multiple
of the notional traffic lane widths, the slab shall be designed as if the remaining portion of the slab
length carries the above loads on a pro-rata basis.
3.4.4.3 Traffic loading on agricultural land

For pipeline protection slabs in agricultural land, the minimum traffic loading shall be taken as two
wheels on a single axle, at 1.6 m c/c, each with a nominal wheel load value of 30 kN. The assumed
contact area shall be taken as 385 mm square or 437 mm diameter.
3.4.4.4 Traffic loading on private traffic routes

The landowner or Tenant should be consulted to determine the types of vehicles that use or are
expected to use the route. From this and any other relevant information, the Project Manager or
Designer shall determine the appropriate nominal traffic loading upon which the slab design is to be
based. In cases of doubt guidance should be sought from the Competent Design Authority (CDA).
In no circumstances shall the loading be taken as less than, two wheels on a single axle at 1.6 m c/c,
each having a nominal wheel load value of 70 kN. This loading shall be taken to apply to each 2.5
metre width of the designated route.
3.4.4.5 Traffic loading used for “standard slab designs”

Standard slab designs provided in Appendix E of this Document have been designed for the following
loading:
♦ Table SD1

25 HB units in accordance with BS 5400-2.

♦ Tables SD2 and SD3

the most severe of 45 HB units in accordance with BS 5400-2, and
HA Accidental Loading in accordance with Department of Transport
Highways and Traffic Departmental Standard BD37/88 – Loads for
Highway Bridges.

Slabs shall be selected to carry the maximum loading they are likely to be subjected to during their
design life, or as specified in the project particulars.
Where heavier traffic loadings or concentrated point loads e.g. crane outriggers, are anticipated, the
standard designs shall not be used and a case-specific design shall be produced.
Equating the loading effects of actual vehicles to the HB25 or HB45 loadings is complex and is
dependant on the tyre and track size, wheel and axle spacing, impact factor and depth of cover to the
pipeline protection slab. In general terms, normal road vehicles i.e. Heavy Goods Vehicles, wheeled
cranes (travelling, NOT lifting), light construction and agricultural vehicles fall within the HB25
loading. Exceptional industrial loads and heavy construction vehicles generally fall within HB45
loading whilst, very heavy construction vehicles, e.g. Komatsu HD 325-6 (2 axle, gross weight 60.8
tonne) exceed HB45 loading (dependant on depth of cover to pipeline protection slab). If in doubt,
appropriate calculations should be carried out for the actual vehicle or plant, which may cross the
pipeline protection slab at the depths of cover, which will apply.
For guidance on the loading effects of certain construction vehicles applied to the “standard slab
designs”, refer to Appendix D.
3.4.5

Impact factors

Except where noted otherwise (e.g. in 3.4.4.2 (c) and (d)), nominal wheel load values shall be
multiplied by an impact factor to take account of the dynamic effects of moving loads. Table 2
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provides the appropriate impact factors to be used for the design of slabs and for analysis of stresses in
the pipe.
Table 2 Impact factors
Type of vehicle

HA loading in 3.4.4.2 (a) and (b)
HB loading
Traffic on agricultural land
Traffic on private traffic routes
Wheeled vehicles other than construction equipment
Tracked vehicles
Construction plant
Vibratory construction plant
Railway
Aircraft runway
3.4.6

Impact Factor
For analysis of
For design of slab
stresses in pipe

1.00
1.00
1.25
1.00
1.00
1.25
1.25
2.50

1.5
1.0
2.0
1.5
1.6
2.0
2.0
4.0

To be established by the Designer

Load factors

The ultimate limit state load factors shall be taken from BS 8110: “Structural use of concrete”. For
traffic loads the ultimate limit state load factor shall be taken as 1.6. This factor is applicable to the
product of the nominal traffic load multiplied by the relevant impact factor.
3.5

Soil support material

The slab shall be designed to ensure that the soil on which it rests is capable of adequately resisting the
applied loads. The design shall include calculations, which demonstrate that an adequate factor of
safety against shear failure is achieved and that settlement will be within acceptable limits.
For the application of a standard slab design covered in Appendix E, a California Bearing Ratio (CBR)
of 4% or higher is required for the soil, which supports the slab. The recommended method of
obtaining the CBR is by in-situ testing. Where field measurements of CBR are difficult to obtain due
to access problems, laboratory values of CBR may be considered, providing these are linked to in-situ
density and moisture contents. Where the CBR value is less than 4%, the material shall be removed
and replaced with imported granular material complying with clause 4.2 or clause 4.3 and compacted
to the requirements of clause 5.3.
The estimation of CBR from soil properties such as bearing capacity (Black, 1961), or plasticity data
for cohesive soils (Black, 1962), can be considered, however the design calculations must indicate the
selected correlation and the source and distribution of data used.
3.6

Protection against lateral encroachment

Unless the results of a Risk Analysis show that the probability of damage to the pipeline or its coating
due to lateral encroachment of excavating machinery is acceptably low, then the overall width of the
pipeline protection slabs should be adequate to guard against such encroachment. Where a slab is used
as Fig 1, the horizontal distance between the edge of the slab and the face of the pipe should be a
minimum of 1.0 metre. Where this is reduced as a result of a Risk Analysis, the Standard Designs are
not applicable and a case-specific design shall be produced. This shall include an analysis of the
stresses in the slab, supporting soil and the pipe. Where the pipeline is located in areas where large
types of excavating machinery are likely to operate, e.g. quarries and open-cast mining, the Project
Manager may wish to consider the need to increase the 1.0 metre dimension accordingly. Such
modification should be stated in the project particulars.
Where an alternative method as Fig 2 in this Specification is to be used, a case-specific design shall be
produced. Figure 2 is indicative only.
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For a separation slab between a pipeline and another service, reference shall be made to Figure 3.
Where the crossing is not at 90° to the other service, the slab plan dimensions will require to be
increased. Alternatively a parallelogram plan shape of slab may be designed.
3.7

Clearance between pipeline and slab

The clearance between the top of the pipeline and the highest layer of reinforcement in the protection
slab shall be a minimum of 500 mm to avoid possible damage by a hand-held pneumatic jackhammer.
The clearance between the top of the pipeline and the underside of any concrete shall be a minimum of
300 mm. Between the pipeline and any artificial fill material the minimum clearance shall be 150 mm.
Both these clearance dimensions are to prevent the presence of the slab having an adverse effect on the
pipeline’s cathodic protection system.
Where the clearance between pipeline and the underside of the pipeline protection slab is 1000 mm or
more, consideration should be given to increasing the protection against lateral encroachment as clause
3.6 above. In cases of doubt reference shall be made to the Competent Design Authority (CDA).
3.8

Cover to pipeline protection slabs

Where pipeline protection slabs are laid in agricultural land, consideration must be given to the cover
required to avoid damage during drainage works or other agricultural operations. Wales & West
Utilities Specification P10 “Technical Specification for General pipelining designed to operate at
pressures greater than 7 bar” states that “The pipeline shall be laid to contour at a depth of cover of
not less than 1.2 m from the original surface to the top of the pipe, except when specifically directed
otherwise by the Engineer.” This should be adopted for the cover to pipeline protection slabs unless
otherwise stated in the project particulars or agreed with the Project Manager who shall consult and
agree the proposal with the landowner and occupier.
For pipeline protection slabs to the standard designs, where the clearance between the pipeline and the
underside of the pipeline protection slab is greater than 4 metres, or the pipeline maximum operating
pressure (MOP) is in excess of 70 barg, the pipe stresses require to be checked in accordance with
T/PR/GM1. For guidance on pipelines with an MOP between 70 barg and 85 barg see Appendix G.
Where pipeline protection slabs are laid in public highways, minimum cover depths to the top of the
slab may be stipulated in other Wales & West Utilities documents, e.g. Pipeline Engineers Instruction
E.20 Principles of pipe selection and design of crossings of roads, canals, railways and other services.
The Project Manager shall confirm the required minimum cover within the project particulars.
3.9

Access to pipeline

Prior to the installation of a slab over a pipeline, consideration shall be given to future access for
maintenance. In all cases, the length of a pipeline covered by a slab shall be kept to a minimum,
however, where a slab is used below a traffic route, consideration shall be given to its extent at its
edge to ensure that the pipelines integrity is secured. Where substantial lengths of slabbing over
existing pipelines are proposed, consideration should be given to the completion of a Close Interval
Potential Survey or a Coating Defect Survey before installation works commence.
3.10

Construction of slabs

3.10.1 General

Where slabs are exposed to an external atmosphere, they shall have air entrainment in accordance with
BS 5328-1 “Concrete – Guide to specifying concrete”, to provide resistance to freezing conditions,
particularly where de-icing agents may be applied.
For the purpose of this clause, “exposed”, shall mean:
♦ exposed to the atmosphere, i.e. at ground level, or
♦ buried below ground level but with the uppermost surface within 300 mm of ground level.
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For concrete mixes see clause 4.4 and Table 5 of this Specification.
3.10.2 Precast concrete

Where practical, precast concrete slabs shall be used to enable removal for maintenance.
Consideration shall also be given to the handling requirements, see clause 3.10.4 of this Specification.
Measures shall be taken to prevent excessive permanent displacement between adjacent precast slabs.
The standard designs are based upon the use of the joint details shown in Fig. 5. Alternative details
may be used where appropriate.
Consideration shall also be given to the age of the concrete and its strength at time of removal from
mould and subsequent handling operations.
3.10.3 In-situ concrete

Where in-situ concrete slabs are to be adopted, the Designer shall state the maximum centres of joints.
See clause 3.16 of this Specification. Typical expansion and contraction joints are shown in fig. 6 and
Fig. 7.
The Designer shall define the details and positions of all, expansion, contraction and construction
joints required by the design.
Where standard slab designs are adopted, the spacing of joints shall be 35 metres, see clause 3.16 of
this Specification.
3.10.4 Standard slab designs in precast concrete
3.10.4.1 General

For standard slabs manufactured as precast concrete, the minimum slab length shall be 1 metre. Where
it is desired to produce standard slabs of precast concrete of a greater length, design checks shall be
carried out to ensure the concrete and reinforcement adequacy for lifting and handling purposes.
3.10.4.2 Lifting provisions

For standard slabs made of precast concrete, a permanent method of lifting shall be incorporated into
the slab.
The manufacturer of the precast concrete slabs shall produce designs for lifting the slabs both in his
works and when on site. A preferred method is the adoption of heavy-duty tubular metal inserts
embedded in the concrete slab. The design of such fixings shall provide adequate embedment and
distance from the edges of the concrete such that the fixings can safely sustain the applied loadings.
The angle of the lifting loop to the vertical is critical when determining the safe working load of the
lifting assembly. A minimum of four lifting points shall be installed in each slab. They shall be fitted
with suitable plastic blanking caps. The design and installation of fixings for lifting and handling
purposes shall take account of the fixing manufacturers recommendations. For “standard slab designs”
as detailed in Tables SD1, SD2 and SD3 the concrete and reinforcement shall be checked to ensure
adequacy for lifting and handling purposes.
Any protruding metal fittings should be adequately protected from corrosion for the design life of the
pipeline.
3.11

Concrete Design

The design of structural concrete members shall comply with T/SP/CE3 unless stated otherwise in this
Specification.
3.12

Artificial Fill
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To ensure that excessive loads from the slab are not passed to the pipeline, a layer of artificial fill
should be provided immediately below the slab, placed centrally over the pipeline axis on a width of
1.5 times the pipeline nominal size. If the clearance between the crown of the pipe and the underside
of the slab exceeds 2 metres, consideration may be given to omitting the artificial fill. The artificial fill
can only be omitted provided that the Designer demonstrates that such action does not cause
unacceptable load to be concentrated on the crown of the pipe.
The material, type, grade and thickness of artificial fill required shall be designed to take account of
the calculated settlement of the slab. In all cases a minimum 100 mm thickness of material shall be
used. For Standard Designs in Appendix E the material shall be as defined in clause 4.6 of this
Specification.
3.13

Drawings

The preparation of all drawings shall be in accordance with clause 5 of T/SP/CE1.
For concrete pipeline protection slabs the following drawings should be produced as appropriate:
♦ general arrangement drawings
♦ reinforcement drawings and bending schedules
♦ as-built drawings
General arrangement drawings for concrete pipeline protection slabs shall provide at least the
following information:
♦ setting out of the slabs in plan position and level in relation to the pipe and ground level.
♦ plans, sections and elevations as appropriate showing dimensions and reinforcement of all
concrete protection elements.
♦ location of all holes, chases, pockets, fixings and other items affecting the concrete work
♦ concrete grade and appropriate mix parameters as required by BS 5328 “Concrete”.
♦ all other information necessary to permit construction in accordance with design
requirements.
♦ details of loading the pipeline protection has been designed for.
♦ calculated slab reaction loads, only where “case-specific” designs are adopted.
♦ minimum strengths of concrete prior to the application of subsequent loads
Reinforcement drawings shall be produced in accordance with “Standard method of detailing
structural concrete” published by the Institution of Structural Engineers.
Bending schedules shall be produced in accordance with BS 8666 “Specification for scheduling,
dimensioning, bending and cutting of steel reinforcement for concrete”.
As-built drawings shall show the location of the completed slabs and shall identify all changes from
the construction issue drawings. Such drawings shall be provided by the Contractor to the Project
Manager on completion of siteworks.
3.14

Age at time of loading

The design of a concrete slab shall take account of its age and hence strength at the time when loads
may be applied. The resultant requirements for minimum strengths of concrete prior to the application
of subsequent loads shall be clearly stated on the drawings. If the required strength is less than the
specified 28-day compressive strength, then sufficient additional concrete compressive strength test
samples shall be taken to provide for verification that this required strength has been achieved before
subsequent loading is applied. See also clause 5.2.3 of T/SP/CE3.
3.15

Thermal crack control
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Where thick sections of concrete are to be constructed, consideration should be given to the effects of
heat dissipation and appropriate measures taken to control thermal cracking of the concrete in
accordance with T/SP/CE3.
3.16

Joints

The Designer should, where required by his design, specify joints in in-situ concrete pipeline
protection slabs, which shall be shown on the drawings. These shall include but are not limited to:
♦ contraction/expansion joints - every 3rd joint shall be an expansion joint
♦ emergency construction joints - only to be used in the event of plant failure - see clause
5.5.
Guidance on the design and spacing of joints may be found in the following:
♦ Specification for Highway Works (SHW) Series 1000
♦ TRL Report LR 512 “The design and construction of joints in concrete pavements”
♦ Road Note 29 “A guide to the structural design of pavements for new roads”
♦ Concrete Society Technical Report TR34 “Concrete Industrial floors - A guide to their
design and construction”
Where the Contractor desires to provide additional joints, or alter the position or type of joints shown
on the drawings, the Designer shall be consulted and written permission must be received prior to
work progressing. Following the construction of an emergency construction joint the Contractor shall
consult with the Designer to determine the position of further joints.
For typical expansion and contraction joint details refer to Figures 6 and 7 in this Specification.
Where slabs to Standard Designs are cast in-situ, joints shall be used as Figure 6 and 7 at 35 metres
maximum centres. See also clause 3.10.3 of this Specification.
4.

MATERIALS

4.1

Fill and capping materials

Fill and capping materials shall comply with the relevant clauses of T/SP/CE2.
4.2

Type 1 granular material

Type 1 granular material shall be crushed rock, crushed slag, crushed concrete or well burnt nonplastic shale and may contain up to 12.5% by mass of natural sand which passes the 5 mm BS sieve.
Additionally the material:
♦ shall lie within the grading envelope of Table 3 below and shall not be gap graded.
♦ passing the 425 micron BS sieve shall be non-plastic as defined by BS 1377: “Methods of
test for soils for civil engineering purposes” Part 2 “Classification tests” and tested in
compliance therewith.
♦ shall have a 10% fines value of 50 kN or more when tested in compliance with BS 812:
“Testing aggregates” Part 111 “Method for determination of ten per cent fines value
(TFV)”. The test sample shall be in a soaked condition at the time of test.
♦ shall be considered suitable if the aggregate from the source, when tested in accordance
with BS EN 1367 “Tests for thermal and weathering properties of aggregates” Part 2
“Magnesium sulfate test” has a soundness value greater than 65.
Table 3 - Type 1 Granular Material
BS sieve size

England and Wales
Percentage by mass
passing

75 mm

100

Scotland
Percentage by mass passing

100
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37.5 mm
20 mm
10 mm
5 mm
600 micron
75 micron

85 - 100
60 - 100
40 - 70
25 - 45
8 - 22
0 - 10

85 - 100
Not applicable
40 - 70
25 - 50
8 - 22
0 - 10

This Table is based on Tables 8/2 and 8/50SO from Specification for highway works Volume 1
4.3

Type 2 granular material

Type 2 granular material shall be natural sands, gravels, crushed rock, crushed slag, crushed concrete
or well burnt non-plastic shale. Additionally the material:
♦ shall lie within the grading envelope of Table 4 below and shall not be gap graded.
♦ passing the 425 micron BS sieve when tested in accordance with BS 1377: “Methods of
test for soils for civil engineering purposes” Part 2 “Classification tests” shall have a
plasticity index of less than 6.
♦ shall have a minimum CBR of 30% when tested in accordance with BS 1377 Part 4
“Compaction related tests”, with surcharge discs. The material shall be tested at the
density and moisture content likely to develop in “site” conditions, which shall be taken as
being the density relating to a uniform air voids content of 5% and the optimum moisture
content determined in compliance with BS 5835: “Recommendations for testing of
aggregates.
♦ shall have a 10% fines value of 50 kN or more when tested in compliance with BS 812:
Part 111. The test sample shall be in a soaked condition at the time of test.
Table 4 - Type 2 Granular Material
BS sieve size

Percentage by mass passing

75 mm
7.5 mm
20 mm
10 mm
5 mm
600 micron
75 micron

100
85 - 100
60 - 100
40 - 100
25 - 85
8 - 45
0 - 10

This Table is based on Table 8/3 from Specification for highway works Volume 1
4.4

Concrete

The materials used in concrete for pipeline protection slabs shall comply with T/SP/CE3.
Minimum grade of concrete for pipeline protection slabs shall be as Table 1 in T/SP/CE3.
Reference shall also be made to clause 3.10.1 of this Specification for the use of air entrainment.
Supplementary information for Designed concrete mixes suitable for pipeline protection slabs is given
in T/SP/CE3 Appendix A including minimum cement content and maximum water/cement ratios.
Further guidance is given in Table 5 below:
Table 5 Designed concrete mixes in Appendix A of T/SP/CE3
Table

A.1
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Use

Concrete slabs buried more than 300 mm below ground

T/SP/CE/12
A.2
A.3

4.5

Concrete slabs with top surface exposed or within 300 mm of ground level
Concrete slabs with top surface exposed and will become part of a
permanent concrete road

Steel reinforcement

Steel reinforcement used in the construction of pipeline protection slabs shall comply with T/SP/CE3.
4.6

Artificial fill

Artificial fill used to ensure that no load is transferred from the slab to the pipeline shall be chosen to
carry out the requirements of the design as required by clause 3.12 of this Specification.
For Standard Slab Designs provided in Appendix E an expanded polystyrene of Grade SD, complying
with BS 3837: “Expanded polystyrene boards” Part 1 “Specification for boards manufactured from
expandable beads” shall be used.
4.7

Pipe surround below pipeline protection slabs in public highways

The pipe surround below pipeline protection slabs in public highways shall be sand to grading ‘C’ of
Table 4 of BS 882: 1992.
5.

WORKMANSHIP

5.1

General

The workmanship provided in T/SP/CE3 shall also apply to concrete pipeline protection slabs.
In no circumstances shall any reinforcement be allowed to protrude from the slab or contact the
pipeline.
5.2

Fill materials

Workmanship for fill materials, including preparation of the level on which the slabs will be bedded,
shall be in accordance with the relevant clauses of T/SP/CE2 of this Specification.
5.3

Type 1 and Type 2 granular material

Type 1 and Type 2 granular material shall be transported, laid and compacted in accordance with the
following:
♦ It shall be transported, laid and compacted at a moisture content within the range 1%
above to 2% below the optimum moisture content determined in accordance with BS 5835
and without drying out or segregation.
♦ Compaction shall be completed as soon as possible after the material has been spread.
♦ Care shall be taken to obtain full compaction in the vicinity of joints.
♦ Compaction shall be carried out by a method specified in Table 6 below, unless the
Contractor demonstrates at site trials that a state of compaction achieved by an alternative
method is equivalent to or better than that using the specified method. In-situ density
testing to BS 1377 Part 4 “Compaction related tests” using the 2.5 kg rammer method or
vibrating hammer method as appropriate shall be carried out to verify the equivalence of
the alternative method to the Supervisor.
♦ The surface of any layer of material shall on completion of compaction and immediately
before overlaying, be well closed, free from movement under compaction plant and from
ridges, cracks, loose material, pot holes, ruts or other defects. All loose, segregated or
otherwise defective areas shall be removed to the full thickness of the layer and new
material laid and compacted.
Table 6 - Compaction requirements for granular material Type 1 and Type 2
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Type of
compaction plant

Smooth-wheeled
roller (or vibratory
roller operating
without vibration)
Pneumatic-tyred
roller

Category

Mass per metre width of roll:
over 2700 kg up to 5400 kg
over 5400 kg
Mass per wheel:
over 4000 kg up to 6000 kg
over 6000 kg up to 8000 kg
over 8000 kg up to 12000 kg
over 12000 kg

Number of passes for layers not
exceeding the following
compacted thicknesses:
110 mm

150 mm

225 m

16

unsuitable

unsuitable

8

16

unsuitable

12
12
10
8

unsuitable
unsuitable
16
12

unsuitable
unsuitable
unsuitable
unsuitable
Continued/…

Table 6 (concluded)
Type of
compaction plant

Vibratory roller

Vibrating-plate
compactor

Category

Mass per metre width of vibrating roll:
over 700 kg up to 1300 kg
over 1300 kg up to 1800 kg
over 1800 kg up to 2300 kg
over 2300 kg up to 2900 kg
over 2900 kg up to 3600 kg
over 3600 kg up to 4300 kg
over 4300 kg up to 5000 kg
over 5000 kg

Number of passes for layers not
exceeding the following
compacted thicknesses:
110 mm

150 mm

225 m

16
6
4
3
3
2
2
2

unsuitable
16
6
5
5
4
4
3

unsuitable
unsuitable
10
9
8
7
6
5

Mass per square metre of base plate:
8
unsuitable
over 1400 kg/m2 up to 1800 kg/m2
over 1800 kg/m2 up to 2100 kg/m2
5
8
over 2100 kg/m2
3
6
Mass:
Vibro-tamper
4
8
over 50 kg up to 65 kg
3
6
over 65 kg up to 75 kg
over 75 kg
2
4
mass:
Power rammer
5
8
100 kg - 500 kg
over 500 kg
5
8
This Table is based on Table 8/1 from Specification for highway works Volume 1

unsuitable
unsuitable
10
unsuitable
10
8
unsuitable
12

For Table 6 above, the following shall apply:
♦ The number of passes is the number of times that each point on the surface of the layer
being compacted shall be traversed by the item of compaction plant in its operating mode
(or struck, in the case of power rammers).
♦ The compaction plant is categorised in terms of static mass. The mass per metre width of
roll is the total mass on the roll divided by the total roll width. Where a smooth-wheeled
roller has more than one axle, the category of the machine shall be determined on the basis
of the axle giving the highest value of mass per metre width.
♦ For pneumatic-tyred rollers the mass per wheel is the total mass of the roller divided by
effective width shall be the sum the widths of the individual wheel tracks together with the
sum of the spacings between the wheel tracks provided that each spacing does not exceed
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♦

♦

♦
♦

♦

5.4

230 mm. Where the spacings exceed 230 mm the effective width shall be the sum of the
widths of the individual wheel tracks only.
Vibratory rollers are self propelled or towed smooth-wheeled rollers having means of
applying mechanical vibration to one or more rolls:
♦ The requirements for vibratory rollers are based on the use of the lowest gear on a
self-propelled machine with mechanical transmission and a speed of 1.5-2.5 km/h for a
towed machine or a self-propelled machine hydrostatic transmission. If higher gears or
speeds are used an increased number of passes shall be provided in proportion to the
increase in speed of travel.
♦ Where the mechanical vibration is applied to two rolls in tandem, the minimum
number of passes shall be half the number given in Table 5 for the appropriate mass
pert metre width of one vibrating roll but if one roll differs in mass per metre width
from the other, the number of passes shall be calculated as for the roll with the smaller
value.
♦ Vibratory rollers operating without vibration shall be classified as smooth-wheeled
rollers.
♦ Vibratory rollers shall be operated with their vibratory mechanism operating at the
frequency of vibration recommended by the manufacturer. All such rollers shall be
equipped, or provided with devices indicating the frequency at which the mechanism
is operating and the speed of travel. Both devices shall be capable of being read by the
Supervisor when alongside the machine.
Vibrating-plate compactors are machines having a base-plate to which is attached a source
of vibration consisting of one or two eccentrically-weighted shafts:
♦ The mass per square metre of base-plate of a vibrating-plate compactor is calculated
by dividing the total mass of the machine in its working condition by its area in
contact with compacted material.
♦ Vibrating-plate compactors shall be operated at the frequency of vibration
recommended by the manufacturer. They shall normally be operated at travelling
speeds of less than 1 km/h but if higher speeds are necessary, the number of passes
shall be increased in proportion to the increase in speed of travel.
Vibro tampers are machines in which an engine driven reciprocating mechanism acts on a
spring system, through which oscillations are set up in a base-plate.
Power rammers are machines which are actuated by explosions in an internal combustion
cylinder; each explosion being controlled by the operator. One pass of a power rammer
shall be considered to have been made when the compacting shoe has made one strike on
the area in question.
Combinations of different types of plant or different categories of the same plant will be
permitted; in which case the number of passes for each shall be such proportion of the
appropriate number in Table 4 as will together produce the same total compactive effort as
any one operated singly, in accordance with Table 5.

Slab identification

Precast concrete standard slabs shall be painted on the top surface with the word ‘GAS’, the reference
SD1, SD2, SD3, as appropriate and the maximum pipe diameter for which the slab is applicable.
‘GAS’ marker tape shall be placed on all buried slabs and shall extend longitudinally for the full
length of the slab, at the centerline of the pipe and 300 mm from each edge.
5.5

Emergency construction joints

Emergency construction joints are only to be used in the event of plant failure.
In the event of this occurring, the joint shall be formed at right angles to the direction of pour and shall
be straight and vertical. Prior to recommencing the pour, this face shall be prepared in accordance with
the requirements of BS 8110: Part 1, Section 6 and T/PS/CE3.
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6.

TESTING OF MATERIALS

6.1

General

Sampling and testing shall be carried out to ensure compliance with this Specification. All results,
together with appropriate documentation shall be submitted to the Supervisor. The tests listed in 6.2 to
6.5 below, shall be carried out on all projects. The Project Manager should not exclude any of these
tests without due consideration of the potential loss of strength, durability and integrity that may arise
as a result of non-compliance of the pipeline protection slabs with the design and specification.
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6.2

Concrete

All concrete used in pipeline protection slabs shall be tested in accordance with the relevant clauses of
T/SP/CE3.
6.3

Tests on formation

Tests on the formation material shall be carried out to confirm compliance with the criteria used in the
design. The particular type and frequency of testing shall be specified by the Designer.
6.4

Type 1 and Type 2 granular material

Documentation showing compliance of Type 1 and Type 2 granular material to be used shall be
provided to the Supervisor prior to its use. Where such documentation is not available, the Supervisor
may direct testing of the material as defined in clauses 4.2 and 4.3 of this Specification.
6.5

Approved granular material

Where approved fill materials are to be used in the works, such materials shall be tested in accordance
with their class requirements as defined in SHW Series 600. The requirements for such testing shall be
as directed by the Supervisor or required by the Designer.
6.6

Additional testing

Where deemed necessary to ensure compliance of pipeline protection slabs with the design criteria,
additional testing, over and above that described previously, (or an increase in the testing rate) may be
specified by the Supervisor or the Designer as the works progress.
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APPENDIX A
BRITISH AND EUROPEAN STANDARDS

BS 812

Testing aggregates

BS 812 - 111

Method for determination of ten per cent fines value (TFV)

BS 882

Specification for Aggregates from natural sources for concrete

BS 1377

Methods of test for soils for civil engineering purposes

BS 1377 - 2

Classification tests

BS 1377 - 4

Compaction related tests

BS 3837

Expanded polystyrene boards

BS 3837 - 1

Specification for boards manufactured from expandable beads

BS 4449

Specification for carbon steel bars for the reinforcement of concrete

BS 4483

Specification for steel fabric for the reinforcement of concrete

BS 5328

Concrete

BS 5328-1

Concrete – Guide to specifying concrete

BS 5400

Steel, concrete and composite bridges

BS 5400 - 2

Specification for loads

BS 5835

Recommendations for testing of aggregates

BS 8110

Structural use of Concrete

BS 8666

Specification for scheduling, dimensioning, bending and cutting of steel reinforcement
for concrete

BS EN 1367

Tests for thermal and weathering properties of aggregates

BS EN 1367-2 Magnesium sulfate test
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APPENDIX B
OTHER DOCUMENTS

Publications referred to in this Specification. Further references are contained within those listed
below:
Wales & West Utilities documents
Wales & West Utilities Data Sheet - Carbon and carbon manganese steel pipework for operating
pressures greater than 7 bar DAT 6.
E.20 Principles of pipe selection and design of crossings of roads, canals, railways and other services
Wales & West Utilities procedure for the Integrity Assessment of Steel Pipelines Subjected to External
Loading T/PR/GM1
Wales & West Utilities Technical Specification for General pipelining designed to operate at pressures
greater than 7 barg P10.
Procedures for working on pipelines containing defective girth welds or girth welds of unknown
quality P18.
Code of practice for safe working in the vicinity of transmission pipelines and associated installations
operating at pressures in excess of 7 barg SSW2.
Other Documents
The design and construction of joints in concrete pavements TRL Report LR 512
Design and construction of joints in concrete structures published by CIRIA R146 ISBN 086017 429 8
Concrete Industrial floors - A guide to their design and construction published by the Concrete Society
Technical Report TR34
Recommendations on Transmission and Distribution Practice “Steel pipelines for high pressure gas
Transmission” published by Institute of Gas Engineers IGE/TD/1.
A guide to the structural design of pavements for new roads published by HMSO Road Note 29
Specification for Highway Works published by Department of Transport and HMSO.
Loads for highway bridges published by Department of Transport and HMSO BD37/88
Standard method of detailing structural concrete” published by the Institution of Structural Engineers.
The calculation of laboratory and in-situ values of ‘California Bearing Ratio’ from bearing capacity data.
Geotechnique, Vol. 11, p14 – 21. Black, WPM. (1961)
A method of estimating the ‘California Bearing Ratio’ of cohesive soils from plasticity data, Geotechnique,
Vol. 12, p271 – 282. Black, WPM. (1962)
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APPENDIX C
REFERENCES TO PROJECT PARTICULARS

The following clauses make reference to information which may be contained in the “project
particulars”
1.

Scope

3.4.4.5

Traffic loading used for “standard slab designs”

3.6

Protection against lateral encroachment

3.8

Cover to pipeline protection slabs (2 references)

(Rev 01/02)

T/SP/CE/12

APPENDIX D
VEHICLE LOADINGS

Equating the loading effects of actual vehicles to the loadings HB25 or HB45 is complex and is
dependant on the tyre and track size, wheel and axle spacing, impact factor and depth of cover to the
pipeline protection slab.
For guidance on vehicles, which may fall into the light or heavy construction classification referred to
in clause 3.4.4.5 for the standard slab designs, the following Tables D1 to D3 inclusive list vehicle
data which may be used as guidance for the loading effect on the pipeline protection slab.
Designers should note that no interpolation of the information within the Tables is permissible. For
other vehicles and case-specific designs, appropriate calculations should be carried out.
Table D1: Vehicle Loadings permissible on slab designs to Table SD1
Vehicle Type

Make and Model

Mass (Laden or operating)
(kg)

Tracked*
Tracked*
Tracked*
Tracked*
Tracked*
Tracked*
Tracked*
Tracked*
Tracked*
Tracked*
2 Axle
2 Axle
2 Axle
2 Axle
3 Axle
Roller
Roller
Roller
Roller
Roller
Roller
Roller

CAT 320B
CAT 572G
CAT D6
CAT D9
Daewoo 130 LC – 280LC
Fiat-Hitachi FH150.3
Fiat-Hitachi FD175
Fiat-Hitachi FH330.3
JCB JS130 - JS450
Komatsu D155AX-5
CAT 426 - 428
Fiat-Hitachi FB200
JCB 3CX – 4CX
HYDREMA 910
Volvo A25C
Bomag BW-156 DH-3
Bomag BW212PD-3
Bomag BW6
Bomag BW177D-3
CAT434C
Ingersoll DD22
CAT CS-323C

20,520
27,800
18,000
48,300
13,700 – 28,000
15,260
14,300
31,800
13,890 – 45,550
37,800
7,010 - 7416
8,200
8,425 – 8,800
16,500
40,300
6,280**
12,000**
5,800**
7,360**
6,485**
2,580**
4,540**

* For standard slab designs, analysis included both ‘crossing’ and ‘along the longitudinal direction’ of
the pipeline.
** For standard slab designs, analysis included ‘vibratory’ mode.
Table D2: Vehicle Loadings permissible on slab designs to Table SD2 & SD3
Vehicle Type

Make and Model

Laden Mass (kg)

2 Axle
3 Axle
3 Axle
3 Axle
3 Axle

CAT D25D
CAT D250E
CAT D300E
CAT D400E
Volvo A40

42,250
42,816
48,400
65,563
66,100
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Table D3: Vehicle Loadings which are above the permissible for slab designs to Tables SD1,
SD2 & SD3
Vehicle Type

Make and Model

Laden Mass (kg)

2 Axle
2 Axle
2 Axle
2 Axle

Komatsu HD 325-6
CAT 769D
CAT 775D
CAT 777D

60,780
68,182
106,594
161,028
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APPENDIX E
STANDARD DESIGNS
E1

Introduction

This Appendix provides details of specific requirements, which must be satisfied, prior to the use of
the Standard Designs. To assist in carrying this out, a series of questions have been prepared – see
Table E1. Having answered these questions correctly, they will lead to the Standard Design suitable
for the application. At any point whilst following the questions, the user may be directed to produce a
“case specific design”, should the criteria for Standard Designs not be satisfied.
Where a “case-specific pipeline protection slab” design is required a Civil or Structural Engineer
should be employed to carry out such design.
E2

Description of Standard Designs

Details of Standard Designs, including dimensions and reinforcement requirements are shown in
Tables SD1, SD2 and SD3 and shown in Fig.4. Each of these Standard Designs is suitable for the
following:
♦ SD1 is for HB25 loading to BS 5400-2 and soil CBR > 4%
♦ SD2 is for HB45 loading to BS 5400-2 and soil CBR > 10%
♦ SD3 is for HB45 loading to BS 5400-2 and soil CBR > 4% < 10%
E3

Collation of site data

Prior to selecting a standard pipeline protection slab, reference should be made to Appendix F for the
information that should be collated or considered prior to the use of Table E1. Appendix F can also be
used prior to the carrying out of a case-specific design.
Table E1 Standard design process
Clause
Reference

No.

Question

Do the pipe stresses calculated, or the
Slab necessity,
other protection methods considered
Q1
indicate that there is still a need for a
clause 3.1.1
pipe protection slab?
Is the uniformly distributed load on the
pipeline protection slab less than the
Slab cover,
Q2 equivalent of 5 metres of soil, in either
clause 3.3.2.1
the temporary or permanent loading
condition?
Will the actual trench width exceed the
Q3 nominal design trench widths provided
in Table 1 of this Specification?
Can the sidefill up to the level of the
Trench width, Q4 slab be compacted to produce a CBR
>4%?
clause 3.3.2.2
Can the sidefill up to the level of the
slab be removed and replaced with
Q5
imported granular material as specified
in clause 3.5?

Yes

No

Go to Q2

Slab not required

Go to Q3

“case specific
pipeline
protection slab” is
required.

Go to Q4

Go to Q6

Go to Q6

Go to Q5

Go to Q6

“case-specific
pipeline
protection slab” is
required
Continued/…
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Table E1 (continued)
Clause
Reference

Pipe criteria,
clause 3.3.2.3

Traffic and
surcharge
loading, clause
3.4.4.5

No.

Question

Is the pipe wall thickness equal or
Q6 greater than the minimum thickness
specified in DAT6?
Is the traffic loading, including
Q7
construction traffic, less than HB25?
Is the traffic loading, including
Q8 construction traffic, between HB25 and
HB45?

Yes

No

Go to Q7

See Note A at end
of Table

Go to Q10

Go to Q8

Go to Q28

Go to Q9

“case-specific
Re-consider
Is the traffic loading, including
pipeline
Q9
traffic loading,
construction traffic, greater than HB45? protection slab” is
return to Q7
required.
Q10 Is the CBR of the soil known?
Go to Q12
Go to Q11
Is it operationally practicable to obtain
Q11
Go to Q12
Go Q13
the CBR or a correlated test of the soil?
Soil support
Q12 Is the CBR value > 4%?
Go to Q14
Go to Q13
material, clause
Can the existing slab support material be
“case-specific
3.5
compacted to achieve a CBR > 4% or be
pipeline
Q13
Go to Q14
replaced with compacted granular
protection slab” is
material?
required.
Do site conditions require or does the
Project Manager wish to reduce the
Go to Q15
Go to Q17
Q14
lateral encroachment dimension to less
than 1.0 m?
Has a Risk Analysis for lateral
Carry out Risk
Q15 encroachment on the pipe been carried
Go to Q16
Analysis and go
out?
to Q16
“case-specific
Did the Risk Analysis determine that a
pipeline
Q16 lateral encroachment dimension of <1.0
Go to Q17
Lateral
protection slab” is
m is acceptable?
encroachment,
required.
clause 3.6
Is there a possibility that large
Q17 excavating machinery may operate in
Go to Q18
Go to Q19
close proximity to the pipe in the future?
Is a lateral encroachment dimension
Q18
Go to Q36
Go to Q19
>1.0 m required?
Re-consider
Is the lateral encroachment dimension of
lateral
Q19
Go to Q20
1.0 m acceptable?
encroachment,
return to Q17
Continued/…
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Table E1 (continued)
Clause
Reference

Clearance
between
pipeline and
slab,
clause 3.7

Cover to
pipeline
protection
slabs, clause
3.8

No.

Q20

Q21

Q22

Cover to
pipeline
protection
slabs, clause
3.8

Q23

Question

Yes

Consider
increasing the
protection against
Is the clearance between the pipeline
lateral
and the underside of the pipeline
encroachment. If
protection slab > 1m?
necessary, go to
Q36, if not, go to
Q21.
Carry out a
specific
Does the clearance between the pipeline
assessment of the
and the pipeline protection slab exceed 4
pipeline integrity.
metres?
If acceptable go
to Q24
Does the pipeline MOP lie between 70
barg and 85 barg and the clearance
Go to Q23
between the pipeline and the pipeline
protection slab exceeds 2 metres?
Carry out a
Refer to Appendix G. Does the
specific
clearance between the pipeline and the assessment of the
pipeline protection slab exceeds the
pipeline integrity.
dimension given in Table G1?
If acceptable go
to Q24

Can a pipeline protection slab of the
Q24 geometrical size stated within Table
SD1 be accommodated within the site?
Are there other services within the zone
Q25 of influence defined in Note (v) in Table
SD1?
Site-specific
Will these services be affected by the
issues, Table
increase in pressure due to the presence
SD1, Note (v)
Q26 of the slab i.e. increase > 10% of preexisting overburden pressure at level of
service?

No

Go to Q21

Go to Q22

Go to Q24

Go to Q24

Go to Q25

“case-specific
pipeline
protection slab as
Fig 2” is required.

Go to Q26

Adopt Standard
Design SD1

Go to Q27

Adopt Standard
Design SD1

“case-specific
Can these services accept the increase in
Adopt Standard
pipeline
Q27 pressure exerted on them by the
Design SD1
protection slab as
presence of the pipeline protection slab?
Fig 2” is required.
Continued/…
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Table E1 (continued)
Clause
Reference

No.

Question

Is the pipeline protection slab to be
Pipe criteria,
installed more than 3 pipe diameters
Q28
clause 3.3.2.3
from forged bends with a bend radius of
5 pipe diameters or less?

Q29 Is the CBR of the soil known?
Is it operationally practicable to obtain
Q30
the CBR of the soil?
Soil support
Q31 Is the CBR > 10%?
material, clause
Can the existing slab support material be
3.5
compacted to achieve a CBR > 10% or
Q32
be replaced with compacted granular
material?
Do site conditions require, or does the
Project Manager wish to reduce the
Q33
lateral encroachment dimension to less
than 1.2 m?
Has a Risk Analysis for lateral
Q34 encroachment on the pipe been carried
out?

Yes

No

Go to Q31

Carry out a
specific
assessment of the
pipeline integrity.
If acceptable go
to Q29, If not
acceptable a
“case-specific
pipeline
protection slab” is
required.
Go to Q30

Go to Q31

Go Q32

Go to Q33

Go to Q32

Go to Q33

Go to Q46

Go to Q34

Go to Q36

Go to Q35

Carry out Risk
Analysis and go
to Q35

Go to Q29

“case-specific
Did the Risk Analysis determine that the
pipeline
Lateral
Q35 lateral encroachment dimension of <1.2
protection slab” is
encroachment,
m is acceptable
required.
clause 3.6
Is there a possibility that large
Q36 excavating machinery may operate in
Go to Q37
close proximity to the pipe in the future?
Consider slabs in
Table SD3, go to
Is a lateral encroachment dimension
Q52, or “case
Q37
>1.2 m required?
specific pipeline
protection slab” is
required.
Consider
increasing the
Clearance
protection against
between
Is the clearance between the pipeline
lateral
pipeline and Q38 and the underside of the pipeline
encroachment. If
slab,
protection slab > 1m?
necessary, go to
clause 3.7
Q52, if not, go to
Q39.

Go to Q36

Go to Q38

Go to Q38

Go to Q44?

Continued/…
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Table E1 (continued)

Clause
Reference

Cover to
pipeline
protection
slabs, clause
3.8

No.

Question

Yes

Carry out a
specific
Does the clearance between the pipeline
assessment of the
Q39 and the pipeline protection slab exceed 4
pipeline integrity.
metres?
If acceptable go
to Q42.
Does the pipeline MOP lie between 70
barg and 85 barg and the clearance
Q40
Go to Q41.
between the pipeline and the pipeline
protection slab exceeds 2 metres?
Carry out a
Refer to Appendix G. Does the
specific
clearance between the pipeline and the assessment of the
Q41
pipeline protection slab exceeds the
pipeline integrity.
dimension given in Table G1?
If acceptable go
to Q42.
Can a pipeline protection slab of the
Q42 geometrical size stated within Table
SD2 be accommodated within the site?

Are there other services within the zone
Q43 of influence defined in Note (v) in Table
SD2?
Site-specific
Will these services be affected by the
issues, Table
increase in pressure due to the presence
SD2, Note (v)
Q44 of the slab i.e. increase > 10% of preexisting overburden pressure at level of
service?

No

Go to Q40

Go to Q42

Go to Q42

Go to Q43

“case-specific
pipeline
protection slab as
Fig 2” is required.

Go to Q44

Adopt Standard
Design SD2

Go to Q45

Adopt Standard
Design SD2

“case-specific
Can the service accept the increase in
Adopt Standard
pipeline
Q45 pressure exerted on it by the presence of
Design SD2
protection slab as
the pipeline protection slab?
Fig 2” is required.
Carry out a
specific
assessment of the
pipeline integrity.
Is the pipeline protection slab to be
If acceptable go
Pipe criteria,
installed more than 3 pipe diameters
Go to Q47
Q46
to Q47, If not
from forged bends with a bend radius of
clause 3.3.2.3
acceptable a
5 pipe diameters or less?
“case-specific
pipeline
protection slab” is
required.
Continued/…
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Table E1 (concluded)
Clause
Reference

No.

Question

Q47 Is the CBR >4% <10%?
Soil support
Can the existing slab support material be
material, clause
compacted to achieve a CBR > 4% or be
Q48
3.5
replaced with compacted granular
material?
Do site conditions require or does the
Q49 Project Manager wish to reduce the
lateral encroachment dimension?

Yes

No

Go to Q49

Go to Q48
“case-specific
pipeline
protection slab” is
required.

Go to Q49
“case-specific
pipeline
protection slab to
Fig 2” is required.

Lateral
Is there a possibility that large
Go to Q51
encroachment, Q50 excavating machinery may operate in
close proximity to the pipe in the future?
clause 3.6
Is a lateral encroachment dimension
“case-specific
greater than that allowed within the
pipeline
Q51
Standard Slab dimensions in Table SD3 protection slab” is
required?
required.
Carry out a
specific
Does the clearance between the pipeline
assessment of the
Q52 and the pipeline protection slab exceed 4
pipeline integrity.
metres?
If acceptable go
to Q55
Cover to
Does the pipeline MOP lie between 70
pipeline
barg and 85 barg and the clearance
Q53
Go to Q54
protection
between the pipeline and the pipeline
slabs, clause
protection slab exceeds 2 metres?
3.8
Carry out a
Refer to Appendix G. Does the
specific
clearance between the pipeline and the assessment of the
Q54
pipeline integrity.
pipeline protection slab exceeds the
If acceptable go
dimension given in Table G1?
to Q55
Can a pipeline protection slab of the
Q55 geometrical size stated within Table
SD3 be accommodated within the site?
Are there other services within the zone
Q56 of influence defined in Note (v) in Table
SD3
Site-specific
Will these services be affected by the
issues, Table
increase in pressure due to the presence
SD3, Note (v)
Q57 of the slab i.e. increase > 10% of preexisting overburden pressure at level of
service?

Go to Q50

Go to Q52

Go to Q52

Go to Q53

Go to Q55

Go to Q55

Go to Q56

“case-specific
pipeline
protection slab as
Fig 2” is required.

Go to Q57

Adopt Standard
Design SD3

Go to Q58

Adopt Standard
Design SD3

“case-specific
Can the service accept the increase in
Adopt Standard
pipeline
Q58 pressure exerted on it by the presence of
protection slab as
Design SD3
the pipeline protection slab?
Fig 2” is required.
Note A
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If the pipe wall thickness < DAT6 requirements, then the procedure to select a (potential) Standard
Design should be followed, but upon completion of such a selection, an analysis of the resultant pipe
wall stresses shall be carried out to ensure that they are adequate. Hence proceed to Q7.
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Form E2 Information to be provided to Contractor/Supplier for “standard slabs”

Designer to tick one box in each section adding additional information where required.
Feature

Requirements

Project Title
Slab Identification

Sulphate Class
Refer T/SP/CE3

Concrete Mix,
Table 5.

5% Air entrainment
1
2
3
4
5
Table A.1
Table A.2
Table A.3
Other
Main bars (TT)
SD1

Dist bars (T)

Main bars (TT)
SD2

Dist bars (T)
Mesh (T)

Bar centres

Reinforcement to
Standard Design
Table

Bar dia.

Mesh (T)

Main bars (TT)
SD3

Dist bars (T)
Mesh (T)

Slab thickness
(mm)
(Table E4)
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200

Top cover

40

210

Top cover

50

235

Top cover

40

245

Top cover

50

300

Top cover

40

310

Top cover

50

335

Top cover

40

345

Top cover

50

Main bars
(BB)
Dist bars
(B)
Mesh (B)
Main bars
(BB)
Dist bars
(B)
Mesh (B)
Main bars
(BB)
Dist bars
(B)
Mesh (B)
Bot.
cover
Bot.
cover
Bot.
cover
Bot.
cover
Bot.
cover
Bot.
cover
Bot.
cover
Bot.
cover

Bar centres

Concrete type
(clauses 3.10.1
and 4.4)

Pre-cast (clause 3.10.2)
In-situ (clause 3.10.3)
Normal

Bar dia.

Concrete

40
40
75
75
40
40
75
75
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Feature

Nominal Pipe
Diameter

Requirements

Up to 300

Slab Width

450

Slab Width

600

Slab Width

900

Slab Width

1200

Slab Width
1.000
Other (state)
Heavy duty tubular metal
inserts
Other (state)
Fig. 5
Other (state)

Length of Unit (m)
(clause 3.10.4.1)
Pre-cast concrete

In-situ concrete
construction joint
spacing (clauses
3.10.3 & 3.16)

Lifting Provisions
(clause 3.10.4.2)
Joint Detail
(clause 3.10.2)
Max. 35 m
Other (state)

Minimum 100
> 100 (state)

Thickness (mm)
300
Artificial fill
(clause 4.6)

Drawing No
Fig. 4

2.300
2.700
3.700
2.450
2.850
3.900
2.600
3.000
4.050
2.900
3.300
4.350
3.200
3.600
4.850

450
Nominal
Pipe Dia.

600

450
Width (mm)
(1.5 x Pipe dia.)

700
900

900

1350

1200

1800

Title
Standard Pipeline Protection Slabs
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Table SD1: Dimensions and Reinforcement Requirements for Standard Pipeline Protection
Slabs – (CBR >4%)
Nominal
Pipe
Diameter
(mm

Up to
300
450
600
900
1200
Notes
i)

Overall
width
A (m)

Slab
Thickness
B
(mm)

2.300
2.450
2.600
2.900
3.200

Bottom Main
Reinforcement

Bottom
Distribution
Reinforcement
Type
Bar
and
Crs.
Size
(mm)

Type
and
Size

Bar
Crs.
(mm)

200

T12

175

T10

200
200
200
300

T16
T16
T20
T25

200
175
175
200

T10
T10
T10
T10

Top Main
Reinforcement

Top
Distribution
Reinforcement
Type
Bar
and
Crs.
Size
(mm)

Type
and
Size

Bar
Crs.
(mm)

300

T10

175

T10

300

300
300
300
200

T10
T10
T10
T10

200
175
175
200

T10
T10
T10
T10

300
300
300
200

Surcharge loading allowed in the above designs is HB25 loading to BS 5400-2 and it must be ascertained that the
location of the slab and the maximum loading the slab will be required to sustain during the operational life of the
pipeline, will be within this loading.

ii)

The soil on which the slab rests must have a CBR of 4% or greater.

iii)

Where the pipeline protection slab to the standard slab design is installed not more than 1 metre above the pipe, the
slabs are acceptable for a slab cover dimension of up to 5 metres.
Where the uniformly distributed load exceeds the equivalent of 5 metres of soil cover, a “case specific” design
shall be undertaken.
Where the clearance between the pipeline and the underside of the pipe protection slab is greater than 4 metres, or
where the cover to the pipeline exceeds (5 m plus slab thickness plus clearance between pipe and slab) the pipe
stresses should be checked in accordance with T/PR/GM1.

iv)

For pipelines of wall thickness not less than the minimum in DAT6, the pipeline is not overstressed by the presence
of the pipeline protection slab, soil cover and appropriate traffic loading.
Standard pipeline protection slab designs assumes welds comply with Wales & West Utilities Standard P2

v)

Where existing or proposed services lie within a zone of influence below the pipeline protection slab, the effects of
the increase in pressure on the service should be checked prior to the installation of the pipeline protection slab.
♦
♦

This zone of influence shall be taken as a minimum of:
an area bounded by the plan dimension of the slab plus a spread to depth ratio of 1 horizontally to 2 vertically from
the perimeter of the slab and
a depth above a level at which the maximum increase in pressure due to the presence of the slab, does not exceed
10% of the pre-existing overburden pressure at the level under consideration.

vi)

Concrete for “Standard Slabs” shall comply with clause 4.4 of this Specification.

vii)

Steel reinforcement shall be Type T - Grade 460A or 460B deformed Type 2 conforming to BS 4449: “Specification
for carbon steel bars for the reinforcement of concrete”. Where mesh reinforcement is adopted it shall comply with
BS 4483 “Specification for steel fabric for the reinforcement of concrete”

viii)

The nominal cover to reinforcement allowed in Table SD1 is 40 mm top and bottom. This is acceptable if the slab is
precast or cast against blinding concrete and the top surface of the slab is not within 300 mm of surface level.
Where concrete is cast against the earth, the nominal cover should be increased to 75 mm and the thickness of the
slab should be increased by 35 mm.
Where the top surface of the slab is exposed to the atmosphere, or buried below ground level but with the
uppermost surface within 300 mm of ground level, the top cover shall be increased to 50mm and the thickness of
the slab should be increased by 10 mm.

(Rev 01/02)

T/SP/CE/12
Table SD2: Dimensions and Reinforcement Requirements for Standard Pipeline Protection
Slabs (CBR >10%)
Nominal
Pipe
Diameter
(mm

Up to
300
450
600
900
1200
Notes
i)

Overall
width
A (m)

Slab
Thickness
B
(mm)

2.700
2.850
3.000
3.300
3.600

Bottom Main
Reinforcement

Bottom
Distribution
Reinforcement
Type
Bar
and
Crs.
Size
(mm)

Type
and
Size

Bar
Crs.
(mm)

300

T12

175

T10

300
300
300
400

T16
T16
T20
T25

250
250
200
200

T10
T8
T8
T10

Top Main
Reinforcement

Top
Distribution
Reinforcement
Type
Bar
and
Crs.
Size
(mm)

Type
and
Size

Bar
Crs.
(mm)

200

T10

175

T10

200

200
200
200
200

T12
T12
T10
T10

250
250
200
200

T10
T10
T10
T10

200
200
200
200

Surcharge loading allowed in the above designs is HB45 loading to BS 5400-2 and it must be ascertained that the
location of the slab and the maximum loading the slab will be required to sustain during the operational life of the
pipeline, will be within this loading.

ii)

The soil on which the slab rests must have a CBR of 10% or greater.

iii)

Where the pipeline protection slab to the standard slab design is installed not more than 1 metre above the pipe, the
slabs are acceptable for a slab cover dimension of up to 5 metres.
Where the uniformly distributed load equivalent to a maximum soil cover of 5 metres of soil cover, a “case
specific” design shall be undertaken.
Where the clearance between the pipeline and the underside of the pipe protection slab is greater than 4 metres, or
where the cover to the pipeline exceeds (5 m plus slab thickness plus clearance between pipe and slab) the pipe
stresses should be checked in accordance with T/PR/GM1.

iv)

For pipelines of wall thickness not less than the minimum in DAT6, the pipeline is not overstressed by the presence
of the pipeline protection slab, soil cover and appropriate traffic loading.
Standard slabs to Tables SD2 and SD3 should not be installed within 3 pipe diameters of forged bends which have a
bend radius of 5 pipe diameters or less without carrying out a specific assessment of the pipeline integrity subject to
the additional dead and live loading.

v)

Where existing or proposed services lie within a zone of influence below the pipeline protection slab, the effects of
the increase in pressure on the service should be checked prior to the installation of the pipeline protection slab.
♦
♦

This zone of influence shall be taken as a minimum of:
an area bounded by the plan dimension of the slab plus a spread to depth ratio of 1 horizontally to 2 vertically from
the perimeter of the slab and
a depth above a level at which the maximum increase in pressure due to the presence of the slab, does not exceed
10% of the pre-existing overburden pressure at the level under consideration.

vi)

Concrete for “Standard Slabs” shall comply with clause 4.4 of this Specification.

vii)

Steel reinforcement shall be Type T - Grade 460A or 460B deformed Type 2 conforming to BS 4449: “Specification
for carbon steel bars for the reinforcement of concrete”. Where mesh reinforcement is adopted it shall comply with
BS 4483 “Specification for steel fabric for the reinforcement of concrete”

viii)

The nominal cover to reinforcement allowed in Table SD2 is 40 mm top and bottom. This is acceptable if the slab is
precast or cast against blinding concrete and the top surface of the slab is not within 300 mm of surface level.
Where concrete is cast against the earth, the nominal cover should be increased to 75 mm and the thickness of the
slab should be increased by 35 mm.
Where the top surface of the slab is exposed to the atmosphere, or buried below ground level but with the
uppermost surface within 300 mm of ground level, the top cover shall be increased to 50mm and the thickness of
the slab should be increased by 10 mm.
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Table SD3: Dimensions and Reinforcement Requirements for Standard Pipeline Protection
Slabs (CBR >4%)
Nominal
Pipe
Diameter
(mm

Up to
300
450
600
900
1200
Notes
i)

Overall
width
A (m)

Slab
Thickness
B
(mm)

3.700
3.900
4.050
4.350
4.850

Bottom Main
Reinforcement

Bottom
Distribution
Reinforcement
Type
Bar
and
Crs.
Size
(mm)

Type
and
Size

Bar
Crs.
(mm)

300

T16

200

T10

300
300
300
400

T16
T16
T20
T25

200
175
175
200

T10
T10
T10
T12

Top Main
Reinforcement

Top
Distribution
Reinforcement
Type
Bar
and
Crs.
Size
(mm)

Type
and
Size

Bar
Crs.
(mm)

200

T10

200

T10

200

200
200
200
200

T12
T12
T12
T12

200
175
175
200

T10
T10
T10
T12

200
200
200
200

Surcharge loading allowed in the above designs is HB45 loading to BS 5400-2 and it must be ascertained that the
location of the slab and the maximum loading the slab will be required to sustain during the operational life of the
pipeline, will be within this loading.

ii)

The soil on which the slab rests must have a CBR of 4% or greater.

iii)

Where the pipeline protection slab to the standard slab design is installed not more than 1 metre above the pipe, the
slabs are acceptable for a slab cover dimension of up to 5 metres.
Where the uniformly distributed load equivalent to a maximum soil cover of 5 metres of soil cover, a “case
specific” design shall be undertaken.
Where the clearance between the pipeline and the underside of the pipe protection slab is greater than 4 metres, or
where the cover to the pipeline exceeds (5 m plus slab thickness plus clearance between pipe and slab) the pipe
stresses should be checked in accordance with T/PR/GM1.

iv)

For pipelines of wall thickness not less than the minimum in DAT6, the pipeline is not overstressed by the presence
of the pipeline protection slab, soil cover and appropriate traffic loading.
Standard slabs to Tables SD2 and SD3 should not be installed within 3 pipe diameters of forged bends which have a
bend radius of 5 pipe diameters or less without carrying out a specific assessment of the pipeline integrity subject to
the additional dead and live loading.

v)

Where existing or proposed services lie within a zone of influence below the pipeline protection slab, the effects of
the increase in pressure on the service should be checked prior to the installation of the pipeline protection slab.
♦
♦

This zone of influence shall be taken as a minimum of:
an area bounded by the plan dimension of the slab plus a spread to depth ratio of 1 horizontally to 2 vertically from
the perimeter of the slab and
a depth above a level at which the maximum increase in pressure due to the presence of the slab, does not exceed
10% of the pre-existing overburden pressure at the level under consideration.

vi)

Concrete for “Standard Slabs” shall comply with clause 4.4 of this Specification.

vii)

Steel reinforcement shall be Type T - Grade 460A or 460B deformed Type 2 conforming to BS 4449: “Specification
for carbon steel bars for the reinforcement of concrete”. Where mesh reinforcement is adopted it shall comply with
BS 4483 “Specification for steel fabric for the reinforcement of concrete”

viii)

The nominal cover to reinforcement allowed in Table SD3 is 40 mm top and bottom. This is acceptable if the slab is
precast or cast against blinding concrete and the top surface of the slab is not within 300 mm of surface level.
Where concrete is cast against the earth, the nominal cover should be increased to 75 mm and the thickness of the
slab should be increased by 35 mm.
Where the top surface of the slab is exposed to the atmosphere, or buried below ground level but with the
uppermost surface within 300 mm of ground level, the top cover shall be increased to 50mm and the thickness of
the slab should be increased by 10 mm.
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APPENDIX F
INFORMATION TO BE COLLATED PRIOR TO CHOOSING OR DESIGNING A PIPELINE
PROTECTION SLAB
Form F1

The following lists information that may be required to enable pipe integrity to be checked and pipe
protection slab designed.
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Item

Project Title
Site Identification
Pipe diameter
Pipe wall thickness
Pipe grade
Pipe MOP
Estimated temperature of pipe at time of tie-in
Maximum operating temperature (including future)
Location of bends or tees relative to pipeline protection slab
Type of bend (forged?)
Radius of bend
Angle of bend
Are the pipe welds subject to the requirements of P18?
Requirements for access to pipe in the event of an emergency
arising.
Existing pipe cover
Planned pipe cover
Planned cover to pipeline protection slab
Trench width
CBR of soil on which the pipeline protection slab will rest
Type of plant which may be used over the pipeline protection
slab during construction
Gross vehicle weight of plant
Size of load patch i.e. wheel patch or track size.
Load on patch or track
Type of traffic which may be used over the pipeline protection
slab after construction
Gross vehicle weight of vehicle
Number of axles
Any other information

Information
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APPENDIX G
For standard slabs over pipelines with an MOP between 70 barg and 85 barg, the following Table G1
gives the maximum allowable cover depth to the pipeline assuming DAT6 minimum wall thickness,
the slab is installed at surface. The temperature variation is from that at time of tie-in.
Table G1 Maximum allowable cover depth (metres)

SD3

SMYS

323.9
457
610
914
1219
323.9
457
610
914
1219
323.9
457
610
914
1219

7.1
9.5
9.5
12.7
15.9
7.1
9.5
9.5
12.7
15.9
7.1
9.5
9.5
12.7
15.9

317
358
358
414
448
317
358
358
414
448
317
358
358
414
448

0

+/- 10

+/- 20

+ 30

+40

All 4.0 metres

SD2

Temperature variation from tie-in C

All 4.0 metres

SD1

Nom.
Wall
mm

All 4.0 metres

Table

o

Pipe OD
mm

4.0
4.0
3.5
4.0
4.0
4.0
4.0
3.0
4.0
4.0
4.0
4.0
3.0
4.0
4.0

4.0
4.0
2.0
4.0
4.0
4.0
4.0
2.0
4.0
4.0
4.0
4.0
2.0
4.0
4.0

Where the cover depth exceeds the dimension in Table G1 the stresses in the pipeline should be
checked in accordance with T/PR/GM1.
No interpolation is allowable in Table G1. Where the pipe size lies between those given and the cover
dimension exceeds the lower of the dimensions given, the stresses in the pipeline should be checked in
accordance with T/PR/GM1.
Where the nominal wall thickness is the next size up on DAT6 a cover depth of 5 metres is acceptable.
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Figure 1
Arrangement of pipeline protection slab over pipeline.
Impact and crossing-point slabs

Figure 2
Arrangement of slab with side support over pipeline.
Indicative only
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Figure 3
Arrangement of Separation Slab between pipeline
and other services.

Figure 4
Standard Pipeline Protection Slabs
See Tables SD1, SD2 & SD3

Table E4 Thickness of slab in figure 4 and Tables SD1, SD2 and SD3
Slab thickness as Tables SD1, SD2 and SD3

Position of slab and method of casting

D

Slab is precast, or cast against blinding concrete and
top surface will be more than 300 mm below
ground level.
Slab is precast, or cast against blinding concrete and
top surface will be within
300 mm of ground level.
Slab is cast against earth and top surface will be
more than 300 mm below ground level.
Slab is cast against earth and top surface will be
within 300 mm of ground level.

D + 10 mm

D + 35 mm
D + 45 mm
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Figure 5
Precast Slabs

Figure 6
Typical Expansion Joint
In-situ Concrete Pipeline Protection Slab
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Figure 7
Typical Contraction Joint
In-situ Concrete Pipeline Protection Slab
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