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Chapter 1
I ntroduction

1. INTRODUCTION

Mandatory Sections

Sections of this document which form part of the
standards of the Overseeing Organisations are
highlighted by being contained in boxes. These are
the sections with which the Design Organisations
shall comply, or shall have agreed a suitable
departure from standard with the relevant
Overseeing Organisation. The remainder of the
document contains advice and enlargement which
is commended to Design Organisations for their
consideration.

1.1  This Standard covers the use of The Institution
of Lighting Engineers Technical Report Number 7,
High Masts for Lighting and CCTV, 2000 Edition,
Sections 1 and 2 (ILE TR7) for the design of closed
circuit television (CCTV) masts made from steel. This
Technical Report was originally developed for high
mast lighting and has been revised to include CCT V.
masts as they have similar features. This Standard sets
out the Overseeing Organisation’s particular
requirements where these differ from, or are’‘additional
to those given in the above Report.

Equivalence

1.2  Where CCTV masts are procured through a
contract incorporating the Specification for Highway
Works (MCHW 1), products conforming to equivalent
standards or specifications of gther member states of
the European Economic Areawill be acceptable in
accordance with the terms of the:104 and 105 Series of
Clauses of that Specification. Any contract not
containing these clausesmust contarn a suitable clause
of mutual recognition/aving the same éeffect regarding
which advice shouldbe sought.

1.3 Where this Standard requires tests to be carried
out the results of tests undertaken by a body or

laboratory in amember state of the European Economic

Areawill beiaccepted provided that the body or
laboratory offers suitable and satisfactory evidence of
technical and professienal competence and
independencer this requirement will be satisfied if the
body or laboratory is accredited in amember state of
the European Economic Areain accordance with the

relevant parts of the EN. 45000 series of standards for
the tests carried out.

Scope

1.4  This Standard sets out the design requirements
for steel CCTV mastsmounted on foundationsin the
ground for yse on'trunk roads.including motorways.
The requirementstor lattice masts and breakaway masts
are outside the scope of this Standard, as are the
requirements for CETV_masts mounted on other
structures eg gantries. \Where attachments other than
CCTV camerasare concerned see provisionsin

Chapter 5.

15 This Standard coversonly steel masts. Where
other materials are proposed, a departure shall be
sought from the Technical Approva Authority (TAA),
asdefined in BD 2, DMRB 1.1.

Implementation

1.6, This Standard shall be used forthwith on all
schemes for the construction and improvement of trunk
roads, including motorways, currently being prepared,
provided that, in the opinion of the Overseeing
Organisation, this would not result in significant
additional expense or delay progress. Design
Organisations shall confirm its application to particular
schemes with the Overseeing Organisation. Where
contract documents are based on the Specification for
Highway Works (MCHW 1) use of this Standard is
mandatory. In Northern Ireland, the use of this Standard
shall apply on roads designated by the Overseeing
Organisation.
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2.1 Thenominal height of steel CCTV masts
covered by this Standard shall be less than or equal
to 25m. The nominal height is taken as the vertical
distance between the bottom of the flange plate
and the top of the mast.

Notes:

1 The nominal height excludes the height of

camera, mounting etc.

2. ILE TR7 may be used in the design of CCTV

masts less than 10m in height.
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3. USE OF STANDARDSISSUED BY THE
OVERSEEING ORGANISATIONS AND OTHER
TECHNICAL SPECIFICATIONS

3.1 Thedesign, manufacture and installation of
CCTV masts shall comply with the relevant
requirements of ILE TR7 2000 Edition, as
amended by this Standard and by the Specification
for Highway Works (MCHW 1), hereinafter called
the Specification.

3.2 The specific Overseeing Organisation’s
procedures for the Technical Approva of CCTV
masts for use on motorways and other trunk roads
shall be taken asthat givenin BD 2 (DMRB 1.1).

Definitions

3.3 Thedefinitionsgiven in ILE TR7, Section
1.4 shall be amended as follows:

i HIGH MAST shall also refer to CCTV
masts, meaning the support intended to hold
one or more CCTV cameras with their
mountings and housings. The design height
of aCCTV mast shall be taken as the
vertical distance betweenthe bottom of the
flange plate and the top of the €CTV mast
or camerain its operating position, or. other
attachments, whichéver is greater.

Note: The design height is different to “nominal
height” and is required for windloading
calculations.

ii.  ThetermLUMINAIREshall be taken as
including'CCTV cameras, their mountings

Serviceability Limit States

3.4 Addattheendof ILE TR7 Section 2.3.2.3:
“This calculation shall take full account of the
actual weights of the CCTV mast, cameras,
mountings, housings and any other attachments.
The Overseeing Organisation may define more
stringent rotation and deflection criteriaif
required.”

Note: Using the terminology adopted by ILE TR7, at
the serviceability limit state:

V. (at 10m above ground level) = 22 m/s,

the corresponding dynamic wind pressure
g, =0.613V % and

the peak equivalent static pressure:

EqH =008
where & = sizereduction factor; and
B = dynamic response factor.

Fatigue Criteriafor Steel Masts

3.5 Thestringent deflection requirements for the
design of CCTV masts mean that stress ranges
induced by dynamic response to wind loading are
likely to be low. Thusfatigue isunlikely to be a
critical design condition. However for masts sited
in very exposed locations, fatigue shall be
considered. Within the United Kingdom, very
exposed locations are defined as:

and housings.
i. sites at high altitude, above 250m;
ii.  siteswithin 5km of the coast; and
iii.  sitessubject to significant local wind
funnelling.
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3.6  Fatigue damageis most likely to occur at or
adjacent to welds or near sharp corners creating stress
concentrations; particularly vulnerable positions are:

i flange plates —
at the weld throat between the mast and flange
in the parent metal adjacent to the weld

ii.  door openings—
at welded attachments
at poorly finished cut edges

iii.  atany stiffening between the mast and the flange

iv.  shoulder joints—
at the weld throat
in the parent metal adjacent to the weld

At such positions, fatigue prone details should be
avoided.

3.7 Fatigueiscritically dependent on geometrical
configurations and fabrication. Stiffened and
unstiffened door openings should comply with the
constraints shown in Figure 1. In addition the following
fabrication constraints should be met:

i sharp irregularities at free edges due tothe flame
cutting process should be ground out;

ii.  nowelding should be closer than 10mm from the
edge of the unstiffened door opening;

iii.  longitudinal edge stiffeners should be continuous
over thelr full extent.

Where shoulder joints are usedathey should have an
angle of inclination to the axis of the mast of between
12° and 35°.

3.8  Generally, when undertaking fatigue checks
nominal stresses should be used based on neminal
section properties. The stress concentrations inherent in
the make-up of awelded joint.(arising, for example,
from the general joint.geometry and the weld shape) are
generally taken into account in the classification of the
details. Otherwise the nominal stresses should be
multiplied by/stress.concentration factors derived from
stress analysis of the joint-er from published data.

3.9 Classification may be derived by fatigue testing
of a sample of typical full-scale detailsin an
independent testing laboratory and covering an
appropriate stress range to enable afatigue life curve to
be derived. Sufficient tests should be undertaken to

provide a design curve representing mean.minus 2
standard deviations.

Determination of Shape Coefficients

3.10 Where wind tunnehtests are necessary for
the determination of shape coefficients for masts,
brackets and CCTV cameras, their mountings and
housings, the testing shall be carried out in
accordance with ILE TR7 Section 2.6.5.

Protection against Corrosion

3.14 Surface preparation and paint protection of
the steel CCTV mast shall comply with the
relevant clauses of the 1900 seriesin the
Specification for Highway Works (MCHW 1).
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4. DOORSIN CCTV MASTS

4.1 Inadditionto ILE TR7, Section 2.7.3, the
following requirements shall apply:

Where the section containing the door opening is
circular or polygonal with eight or more sides,
design strengths shall be calculated in accordance
with BS 5649: Part 7, subject to the following
amendments:

In clause 5.6.2.2, define

t’E
%= {’E+0.07RLT,

but < ¢ ; and

t’E
®:= {?E+0.035RLf, PN %

In al other cases the design strength shall be
calculated from first principles.

Alternatively, the design shall be based.on the
results of full-scale load tests.

4.2 Masts mounted in situations where thereis a
risk that a detached door could cause an accident if
it fell on to the area below shallshave théir doors
hinged or held captive by an approved metal chain
which shall be sufficiently robust to support the
door in severe gale conditions.
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5. ATTACHMENTSTO CCTV MASTS

51 CCTV masts shall not be designed for
attachments other than CCTV cameras and their
associated equipment unless otherwise specified.
Where attachments are specified they shall be
incorporated into the design of the CCTV mastsin
accordance with the following provisions:

5.2  Where attachments are to be used, the mast
shall be designed to resist the additional |oading,
which shall be described in Appendix 13 of the
Notes for Guidance on the Specification
(MCHW?2). Where appropriate the additional dead
and wind loads shall be calculated in accordance
with ILE TRY7.

5.3 Where attachments are required the CCTV
pole and the attachments shall be designed such
that the operation of the CCTV camerais not
impeded. Similarly, access for installation,
ingpection or maintenance of an attachment shall
not interfere with the operation of the CCTV
camera. Where attachments are |ocated below the
operating position of the camera, they shall be
designed as demountable to alow the CCTV
mounting to be raised and lowered.
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Foundations - General

6.1 Foundations shall consist of reinforced
concrete blocks and shall be designed in
accordance with paragraphs 6.1 to 6.6 as
appropriate. The structural concrete shall be
designed in accordance with BS 5400: Part 4 as
implemented by BD 24, (DMRB 1.3.1). These
requirements shall supersede the provisions of ILE
TR7 section 2.9.

The approval of the TAA shall be obtained for any
aternative form of foundation.

Foundations for Masts with Flange Plates

6.2 Thedesign of the foundation shall be based
on the design methods given in BS 8004: 1986 as
implemented by BD 74 (DMRB 2.1.8), with the
exception of clause 2.3.2.4.3 Wind loading, which
shall be superseded by Clause 6.3.

6.3 Because of the difference in the dynamic
behaviour of the CCTV mast and its foundation,.in
the absence of more accurate information, the
following shall be assumed. The basic wind |oad
transferred from the CCTV mast to the
substructure at the top of the substructure reduces
to 1/ of this value at the bottom of the
substructure and foundation, 3 ISthe response
factor givenin ILE TR7, Figure 1.

6.4 Where Masts are/positioned so that they are:

i located more than 4.5 metres fromithe edge
of the carriageway (the edge of the
carriageway shall beas defined in BD 37
(DMRBA.3)); or

ii.  onagslope such that the underside of the
flange plateis.more than 2 metres vertically
above the carriageway; or

iii. / located behind.a wire rope safety fence
complying with the requirements of TD 32
(DMRB 2.2.3);or

iv.  located behind a safety fence or barrier
complying with the requirements of TD 19
(DMRB 2.2.8);

then the design loads for the foundation shall be
the nominal loads and nominal"wind loading
applied by the mast when designed in accordance
with ILE TRY.

6.5/ Where.amast location does not fall within
one of the categories given in Clause 6.4 above,
approval of the TAA shall be obtained. Asa
minimum, the foundation shall be designed to
resist the moment capacity of the actual mast at
base level, M*, together with an equivalent
ultimate shear force, F* (=2M*).

M* shall be calculated in accordance with ILE
TR7, section 2.4 where:

Oo_ D —0.2858 D E
%.9241%% - 0.1266(]
E g g

M* =M
p
Yim

M,o,D N, E andt areasdefinedin ILE TRY.
For the purpose of calculating foundation design
loads alone, y_ shall equal 1.00.

6.6 Thefoundation shall be designed with a
factor of safety greater than 1.5 against
overturning.
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SUBSTRUCTURE

General

7.1  The connection between the CCTV mast and
its substructure shall be designed in accordance
with paragraphs 7.1 to 7.13 as appropriate. These
requirements shall supersede the provisions of ILE
TR7 section 2.8.

7.2 A CCTV mast with flange plate shall be
fixed to the foundation or bridge deck by an
attachment system and anchorage which shall be
capable of providing the required restraint. This
will usually take the form of holding down bolts
which connect with an anchorage. Anchorages of
expanding type shall not be used. The attachment
system shall allow the CCTV mast to be
demounted.

7.3  Thedesign resistance values of the holding
down bolts and anchorages shall be determinéd in
accordance with BS 5400: Part 3 as implemented
by BD 13, (DMRB 1.3) and BS 5400: Part 4 as
implemented by BD 24 (DMRB 1.3.1). They shall
not be less than the design load effects due to
ultimate loads. Due consideration of the capacity
of the complete anchorage to resist the forces
involved should aso be made with regard to
embedment and pull-out based on:a 90° cone
recommended in “Holding down systems for steel
stanchions” CS/BCSA/Constrado, 1980.

7.4  Where masts arejpositioned in accordance
with Clause 6.4, the flange plate shall be designed
for the ultimate limit state using the loads and
wind loads applied bysthe mast when designed in
accordance with,|LETR7.

7.5 Where amast location does not fall within
one of the categoriesgiven in Clause 7.4 above,
then approval of the TAA shall be obtained. Asa
minimum, the following criteria shall apply:

i Theflange plate shall be capable of
developing amoment of resistance about
each axis, taken at the underside of the

flange plate, at least 1.2 times the theoretical
ultimate moment capacity, M*, of the actual
CCTV mast, calculated at base level in
accordance with ILE TR7 sections 2.4 and
2.5.

ii.  The connectionbetween the CCTV mast and
the flange plate shall be capable of
developing the theoretical ultimate moment
capacity of the actual CCTV mast, M*,
calcul ated at the base level in accordance
with ILE TR7 sections 2.4 and 2.5, and an
equivalent ultimate shear force, F* (=2M*).

7.6 The method of design for the flange plate
shall be appropriate for the actual fabrication
details. Full account shall be taken of the shear
stresses around the holding down bolts, and
bending strength within the flange by means of
yield'line analysis, or other suitable method.
Alternatively, the design may be based upon the
results of full-scale load tests, subject to the
agreement of the TAA.

7.7 Thediameter of the flange plate shall not be
less than the pitch circle diameter of the holding
down bolts plus 2.5 times the diameter of the bolts.

7.8 Theholding down bolts shall beinstalled
with alower location plate and an upper template
to ensure correct vertical and horizontal bolt
alignment.

7.9 The space between the top of the
substructure and the underside of the flange plate
shall either be filled with an impervious material
after provision of an adequate drainage hole or | eft
open. The cable entry duct shall not be obstructed.

7.10 When the weight of the CCTV mast isto be
carried by nuts beneath the flange plate, the
holding down bolts shall be designed to resist all
additional stresses arising from this construction
detail, and protected against corrosion. When the
weight of the mast is supported directly through
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the flange plate to the substructure, the space
should be packed with a suitable bedding mortar.

7.11 The bearing stresses in any bedding mortar
under the flange plates shall not exceed 20 N/mm2,
The maximum bearing stresses on the concrete
under aflange plate shall be in accordance with the
requirements of BS 5400: Part 4 as implemented
by BD 24 (DMRB 1.3.1).

7.12 The substructure shall be designed to resist
the anchorage loads without damage. The tensile
strength of the concrete should be ignored in the
calculations. The concrete in the foundation or
bridge component to which amast is fixed shall be
reinforced against bursting associated with any
internal forces generated by the holding down
bolts/anchorage system.

7.13 Where masts are located within 4.5 metres
of the edge of the carriageway or within the central
reserve, the design of attachment systems and
anchorages shall be such that removal and
replacement of damaged masts can be readily
achieved to the satisfaction of the TAA. Thisshall
be achieved by providing internally threaded
components in the anchorage to receive the
holding down bolts.
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9. ENQUIRIES
All technical enquiries or comments on this Standard should be sent in writing as ap|
Chief Highway Engineer

The Highways Agency
St Christopher House
Southwark Street
London SE1 OTE

Chief Road Engineer
Scottish Executive Development Department

Victoria Quay
Edinburgh ISON
EH6 6QQ Ief Road Engineer

Chief Highway Engineer

The National Assembly for Wales

Cynulliad Cenedlaethol Cymru

Crown Buildings

Cathays Park JR REES

Cardiff CF10 3NQ Chief Highway Engineer

Director of Engi

Clarence Court
10-18 Adelai
Belfast B

GW ALLISTER
Director of Engineering
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